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INTERFERENCE. 


yP T 4s: now “nearly five years since broadcasting 
was established in this country and in 


ment of broadcasting services for the public 
benefit. A great deal of money has 
naturally had to be expended in the en- 
deio to make broadcasting as perfect as possible and 
to give the best reproduction that technical Skill can 
‘achieve. On the side of reception, too, great progress 
has been made. Attention bas been paid to improving 
. both the selectivity and the reproduction quality of re- 
‘ceivers, and in some directions .the price has been 
reduced so as to bring valve sets within the reach of the 
majority of the population. 

In spite of anything which may be. ane to the con- 
trary, experience has shown that the listening public is 
cultivating an ever-growing interest in distant reception 
as well as attending to the improvement of reception of 
the local station, but certain obstacles have consistently 
interfered with ideal reception. This interference may 
be grouped under distinct heads :— l 


(1) Atmospheric interference. 
(2) Mutual interference between broadcasting stations. 


(3) Interference from stations other than Drogdeashng 


stations. 
(4) Electrical ‘interference from such causes as adja- 
cent electric trams, generating stations, etc. 


Dealing with these causes of interference, we may say 


that in the case of No. (1) no remedy has yet been found 
in spite of persistent endeavours on the part of engineers 
Sst the world to solve the problem. 

No. (2) is a subject which has been and is being ably 


tackled by the technical representatives of broadcasting 


in Europe. 
Passing over No. (3) for the moment, we recognise 
that interference coming under the heading No. (4) is 
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various parts of Europe, and great strides ` 
have been- made in the technical develop- 


v 


in almost all cases produced locally i in ‘the neighbourhood 
of the receiver. | 
When, however, we consider the ‘troubles arising out of 


‘interférence due to wireless transmitters other. than those 
used. for broadcasting purposes, we must. feel. sadly dis- 
appointed that so little. has been'done to remedy this 
evil. 


There are to-day in ‘Europe: a. number of spark 
stations which could be regarded: as obsolete . in design 
even when broadcasting started. some five years ago, and 
yet they have been. retained in transmission ever since ; 
and, as far as we are able: to ascertain, and certainly as 
far as practical results go to show, no effort has. been 


made to render these staticns less productive of . inter- 


ference than they were then; rather it would seem that 
some of these stations have gone from bad to. worse, 


and we would cite as a. particular example the Post 


Office Station’ of ‘North Foreland, which to- day spreads 
itself over a. band. of wavelengths. almost. from. 400 ‘to 
Soo metres, rendering reception on the broadcast band 
almost hopeless within its range. There are a number 
of other British stations in addition which cause per- 
sistent interference to an extent which we believe cannot 
be justified. On the French coast we have a 
series of .transmitters which add to the difficulties of 
reception anywhere along our South Coast, . rendering 
reception in a large part of Northern France 
impossible. We cannot, perhaps, bring any effective 
pressure to bear on the authorities responsible for these 
stations abroad, but at least we can set an example. 
The Post Office least of all is to be excused for operating 


‘obsolete stations, especially considering that these stations 


are breaking the very regulations which the Post Office 
insists should be observed by other transmitters. If no 
other means can be found to remedy the evil, what of 
the very large sum retained by the Post Office after the 
collection of the broadcast licence fees? We see no 
reason why some of this fund should not be expended 
to bring the Post Office transmitters up to date, and so 
bring to an end an interference with broadcast reception, 
the cause of which is a disgrace to this country. 


and wire up to a group cf batteries, 


ty 
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How to Build to a Selfscontained Four-valve Receiver. 


REASONABLE deduction to draw from the pre- 
A sent vogue for the portable set would be that a 

radical change is taking place in receiver design. 
Where in the past it has been considered necessary to 
erect an elevated aerial, instal a multi-valve receiver, 
it is now being 
realised that an entirely self-contained set can be pro- 
duced without depreciation of performance or increasing 
the difficulties of maintenance. The portable set, 
although primarily intended for outdoor use, is obv iously 
the ideal home receiver, and it is safe to predict that the 


present form of portable set is the embryo of the wireless | 


set of the future. 

At a distance not exceeding twenty nmiles from a broad- 
casting station a small frame aerial will give sufficient 
input to a .single-stage high-frequency amplifier, and 


` after detection and L.F. amplification will produce good 


loud-speaker output. It is the self-contained properties 
of the portable set, rather than portability, to which its 
popularity is due, though it must not be inferred that 
it has taken designers of wireless sets three years to 
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Fig. 1—The circuit is a typical arrangement embodying a screened high frequency stage. 
detector valve is arranged as an anode bend rectifier with the grid negatively biased. 


a long 


appreciate this point, but that the performance of ap- 
paratus has so improved that the self-contained form of 
construction has only recently become possible. 

Until recently one would not recommend the use of 
a frame when an elevated aerial would give a so much 
greater input, vet there is little purposeʻin making pro- 
vision for the liberal pick up of energy by an elevated 
aerial if a frame working through an easily operated 
H.F. 
L.F. valve as it can handle. Thus by dispensing with 
the unsightly outdoor aerial and the tangled leading-in 
and earth wires, the frame aerial set more perfectly 
meets public requirements. 


| The Self—contained Set. 


Again, valves of good performance are now available 
with filaments requiring such a low filament wattage that 
a battery of quite small dimensions will run the set for 
period. The strictly portable set must contain 
a high- tension battery, although if in place of portable 
the more correct term ‘‘ self- contained cabinet receiver ’. 

is substituted, then it would 
be better to plug in on to 
the nearest power point for 
current to operate the H.T. 
battery eliminator. | 

The majority of portable 
sets in use to-day make use 
of a two-stage high-fre- 
quency amplifier, but as the 
provision of three tuning- 
‘controls is out of the ques- 
tion, one of the stages must 
be untuned, and it is doubt- 

ful if the range-getting pro- 
perties of the two-stage am- 
_plifier are superior, or even 
equal,. to a single stage hav- 
ing good efficiency. It is, 
of course, desirable to dis- 
pense with the additional 
valve to reduce the Joad on 
the small H.T. and L.T. 
batteries. Probably the 
five-valve set is in more 
B 8 
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amplifier gives as great a signal strength to the . 
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the use of an anode bend 
_ detector valve as compared 
with detection by means of 


a leaky grid condenser. 


= Thus the advantage gained 


by the use of the special 
Litzendraht wire for the 
construction of the trans- 
= former is not- nullified by 
the passage of grid current 


_ high-frequency valve (steep- 
= curve) is used as the anode 
bend detector, permitting of 
the use of resistance coupling 
tothe first L.F. valve. The 
output of this valve is trans- 
_former-coupled to a final 
valve, and the self-contained 
= loud-speaker is connected 
directly in its plate circuit. 

_ Two difficulties are likely 
to arise in designing a self- 
contained set. Firstly, how- 
ever the H.F. transformer is 
_ arranged with regard to the 
_ frame aerial, a sufficiently 
Strong magnetic coupling will 
exist between frame and coil 
to stimulate self-oscillation. 
This is overcome by com- 


BO 


through the winding. An. 
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Fig. 2.—Details for drilling the front panel. 


” 


Wireless 
Worl 


Sizes of holes: A, 7/16in.; B, 3/16in.; C, 5,32in, and countersunk for 4 B.A. screws; 


D, 1/8in. and countersunk for No, 4 nut screws. 
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m general demand, as many regard it as a “‘more power- pletely screening the high-frequency, amplifier, including 
ful “set, although it is questionable whether the addi- valve, tuning condenser, and the associated wiring, 
_ tional valve in any way improves the performance. 
© The efficiency of the H.F. stage of this four-valve placed within the screening box, a slight falling off in 
| Teceiver is made as high as possible, which necessitates H.F. amplification is certain to result. It is optional, 


though, in spite of the fact that the coil is centrally 
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Fig. 3.—By securing the frame aerial to the base- 

` boarditis not only stiffened, permitting of light 

construction, but is slightly spaced from the 

inside wall of the cabinet. The screening box 
is optional. 
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Fig 5.—The layout adopted as well as being compact provides for short direct wiring.: The leads, which are No. 18 tinned copper ~- 
: wire, are covered with sleeving and are kept near the surface of the baseboard. -> 
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the Wireless World ’’ Portable.— 

therefore, whether the reader fits the Box. as shown in 
‘the constructional drawings, though if it is omitted— 
porbsichs by the way, will greatly simplify construction— 
he receiver will only be stable when tuned to a par- 
ticular transmitting station. Sets of this type are, of 
course, essentially local station receivers, and stability 
is probably only required on a given wavelength. 

_ The second : difficulty is that of microphonic inter- 
action between the detector and L.F. valves and the 
loud-speaker. Spring-mounted valve Holders; while pro- 
tect ag the valve filaments against damage from mechani- 
cal shock, will not prevent Bie setting up of distortion 
and loud-speaker howl should the valves, and particu- 
1z rly the detector valve, become microphonic. The 
rer aedy haa of course,’ to use suitable valves, which is 


oat diagr 


easier AS fitting non- microphonic mounts or 
- loose mounting for the loud- -speaker. 
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b w + "Selecting Components. 
Altho ug h- the modern set should be fitted with a 
: lume c con trol, it has been omitted in this instance, as 
lur ne can À be regulated by turning the set so that the 
1c] apa Eyt the frame is reduced. With a self-contained 
ir iver, however, which can be built on exactly 
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It should be observed that the negative bias to the detector valve is applied by making contact l 
If che screen is omitted the lead from F on the transformer T, should be connected directly to the negative ea 
tx ` lead of the grid cell. \ 


ag 


contro] is desirable arranged as a potential divider. 
With regard to the selection of components, it might 
be mentioned that tuning condensers of the square law 
type were chosen merely because the plate shape gives a i 
very ‘‘ limited °’ sweep, thus lessening the size of the J 
front panel. There is an urgent need for a really com- | 
pact tuning condenser specially designed for use in port- 
able sets without the need for reverting to the square 
law type of plate, and, -in any case, ‘the increasing use 
of screening boxes would assure a big demand for an 
air dielectric condenser of much: smaller overall. dimen- 
sions than those at present available. 

Separate grid cells are used for negatively biassing 
the H.F. and detector valves in order to prevent stray 
coupling, two cells being cheaper than one cell and 
bridging condenser and lasting much longer. ‘These are 
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held to the baseboard by a strap of bent aluminium. 
The frame aerial connections are terminated on a small 
elevated ebonite panel immediately behind the cells. The 
arrangement of the components forming the H.F. stage 
remains as shown in the drawing, whether or not the: 
screening box is used. | 

The coupling resistance in the anode Gna of; teva 
first valve is wire-wound, and has a value of 100,000 
ohms” in combination with á coupling condenser of 
o.1 mfd., having mica dielectric, , - F 
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LIST OF PARTS. : 


Ebonite panal i8in. x vin. x fin. 
Baseboard, planed mahogany, 18in. x 8in. x }in. 
Strip wood for frame aerial, 6ft. x Ijin. x iin., plated: 
2 Variable condensers, 0- 0003, with Vernier No. R/120 
‘(Ormond Engineering Co.). 
: 1 Transformer, A.F.3, 3} to 1 (Ferranti). 
: 1 Fixed condenser, 1 mfd. (T.C.C.). 
: 1 Fixed condenser, 2 mfd. (T.C.C.). 
1 Fixed condenser, 0-1 mfd (T.C.C.). 
1 Grid leak, 0°5 meg. 
1 Dumetohm holder (Dubilier). 
4 Valve holders, “ W.B.” (Whiteley, Boneham & Co.). 
1 Anode resistance, 100,000 ohms, with base (R. I. & Varley). 
1 Neutrovernia (Gambrell). 


In the “List of Parts ” included in the descriptions of THE W IRELESS ` 
Where the designer considers it necessary that particular components should be used in : 
In all other cases the constructor can use his discretion as to the choice of : 


designer, and illustrated in the photographs of the instrument. 
preference to others, these components are mentioned in the article itself. 


>J Rheostat, 6 ohms, “ Leednie:Pacent® ” niii Elec.. 'Co.). 

1 “Wireless World” H.F. intervalve transformer. ` 

1 Copper box, “ Wearite”’ (Wright & Weaire), optional. a 

1 Coil, 100 ft. green aerial wire, “ Lewcos i (London | Elec. K 
Wire Co.). pai 

1 loud-speaker unit, “ Beco ” (British Elec. Sales Organi- $ 
sation, 623, Australia House, Strand, W.C.2 2. 

2 “T” 1}-v. square-type cells (Siemens); l E 

2 G.B. batteries, 9 v. 

1 H.T. battery, “ Ever-Ready,” 108 v., No. W17. : 

1 Unspillable accumulator, 2 v., 20 actual amp. hrs. : 
“Exide,” No. SP7. ; 

1 Cabinet (Artcraft Co., 156, Cherry Orchard Road, Croydon). 

Sistoflex, battery leads and Wander plugs, etc. 


WORLD receivers are detailed the components actually used by the 


components, provided they are of equal quality to those listed and that he takes into consideration in the dimensions and -layout of the set any variations 


in the size of alternative components he may use. : 
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A small terminal board for the battery connection is 
accommodated in a corresponding position at the other 
end of the baseboard to. the frame aerial connector. 
Only four screw connectors are provided, and from the 
Wiring diagram it will be seen that these are :— 
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Fig. 7.—Method. of securing the batteries in the tower part of the cabinet. 
piece is inserted behind the H.T. battery and forms a shelf for the grid biassing cells. 
. The loud-speaker is attached by six smali bolts to an easily removable panel. | 
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(1) H.T.+, H.F. valve; (2) H.T. +, detector valve ; 
(3) H.T.+, L.F. valves feeding to the transformer 
primary and by means of a flexible to the loud-speaker. 
The other loud-speaker fead is taken by a flexible to the 
plate of the valve; (4) H.T.—, L.T. —, and grid bias +. 
The positive lead from the 
L.T. battery connects directly 
to the filament rheostat. _ 
The layout of the com- 
ponents gives short wiring, 
which can be easily carried 
out, using No. 18 S.W.G. 
tinned wire: straightened by 
stretching, a clean iron and 
a minimum of soldering 
flux. The fin. planed 
mahogany baseboard which 
carries the components also 
supports the frame aerial. 
Planed jin. wood is used for 
the frame, which is of 
simple construction, and is 
glued and slotted or pinned 
at the corners. The cut- 
away portions on the base- 
board provide a fixing for 
the frame slightly spaced’ 
‘away from the inside of the 
cabinet. The frame is 
strengthened by bridging it 
with the baseboard.in this 
way. Screws passing into 
the ends of the baseboard 
will attach the frame, 
though in. this case it must. 
be wound after being fixed — 
into position. - Alternatively 
it may be wound apart from 
the set and attached by 
small brass angle brackets. 
The batteries are attached 
to the cabinet by means of 
blocks of wood and a bridg- 
ing piece. They are fairly 
~- accessible for . adjustment, 
B I2 
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“The Wireless World” 
Portable.— 
and are, of course, placed i in 
position after the. set is 
pushed ‘into the cabinet. 
Grid bias of 15 volts is ob- 
tained by two series con- 
nected batteries of 7.5 volts, 
_ and the bias applied to the 
first L.F. valve will probably 
be about 3 to 4.5, and the 
second L.F. valve 7.5 to 9. 
It might be mentioned that 
were two L.F. transformer 
coupled stages employed in 
the design. of this set that 
an even larger H.T. battery 
would have been needed. 
The H.T. potentials will all 
be somewhere between 70 
and the maximum of the 
H.T. battery, the two L.F.. 
valves, of course, taking the 
full voltage. ? 
With a view to limiting 
cost the set is shown housed 
in an inexpensive form of 
cabinet, having «a sliding 
front. -This form.of cabi- 
net does not identify it as 
containing a portable wire- L. 
less set, but for home use Fig. 
manufacturers will readily 
supply cabinets of more at- 
tractive design. One good design makes use ‘of a hinged 
door which when dropped away discloses the tuning 


panel, the loud-speaker grill being external and arranged 


without cover. 


Suggested modifications which can easily-be carried out © 


are the fitting of aerial and earth terminals.at the grid 


bias end of the frame and a tapping point four turns | 
along it, while a break-jack might be mounted on the — 
removable loud-speaker panel intercepting the leads to’ 


the loud-speaker to permit of the use;of telephones. 


The set: has been tested at various distances from 2LO, 


and gave good loud-speaker reproduction at a distance 
of fifteen miles, and at a position where there was no 


possibility of pick up being obtained from’ near-by 


vertical conductors such as the .down pipes of 


houses and with which a set may be Soupe: 


A series of tests on 45 metres has re- 
cently been carried out by three Danish 
amateurs, D7MT, 7BX, and 7EW, with 


8.—Detalls for constructin 
slotted corners short pins can 
necessary to slightly round the corners to or the wire hecoming atattened) 


and detector with. a P. M. 1 L: F: in the first L. F. 


For 
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the frame aerial. If difficulty is e xperienced in making the . 
e used near the edges. The corher joint should be glued. It is 


testing P. M. H. F. valves. were ‘used as H.F; amplifier 
stage 
followed- by a- P.M.2. The ‘total filament, current 
required at 2 volts is 0.45 ‘amperes, ‘and . was “obtained 
from an, ‘‘ Exide” non- spillable battery ` type. S.P.7, 


- which on one discharge. gate over forty’ hours continyous 


service. There is _sufficient space © to accommodate. any 
of the usual 108-volt, H.T. batteries. _.The .grid bias 
battery should be: adjusted. to work at: maximum potential 


-without impairing reception in order to limit the current 
taken from the H.T. battery. . 


“A “ Beco?’ loud- -speaker 
was employed as‘ it was, both compact and. inexpensive, 
and gave on small input quite good results. It is 
important. to:clamp it securely. by means of six. screws 


-and nuts to the`thin* ‘board which ‘forms. the cover: to the 
` battery comparet E oe 


”. 


by saaiste kon on. atodi 17 metres 
between 22.30 and 23.30 B.S.T. ‘Another 
has heard a broadcast ‘programme on 
- about the same wavelength. . > 


a portable station operating in the ‘neigh- 
poarhaod ‘of Jaegerspris, about 50 kilo- 


metres from Copenhagen. The call-sign ‘ 


used is D7PRS, and the tests began on 
Wednesday, Jane 29th. 


welcomed by D7MT 
Virginiave} 6 F, Copenhagen, 
may be sent via G6CL, Mr. 

ntar, 107, Friern Barnet Road, London, 


By 


Reports from — 
listeners hearing this station will be. 
Mr, E. 8.” Poulsen, _ 
or they. 

Clarri-: 


Short-wave Transmission. 
From a number of correspondents, “ “we: 


have received reports and queries regard- 


ing short-wave transmissions heard from 


American and other stations. One corre- 
spondent reports havin 


can station which he | 


A. station at pray Point) sane: London 


heard an Ameri- i 
elieves to be in 
_ the neighbourhood of WLL (the R.C. of 


There are undoubtedly quite a ae 
of commercial . and broadcasting stations 
both in the United States and in Europe 
‘at present experimenting in short-wave 
long-distance transmission, but it is 
somewhat difficult to identify them. We 
‘shall therefore welcome any information 
from our readers which will enable others 
to identify these stations as they are: 
arousing considerable interest among 
listeners. Se ae 
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` Latest Products of the Manufacturers. 
ATALANTA DRILL CHUCK. 


Reference was recently made in these 


columns to the Atalanta screw-drivers 
manufactured by Atalanta, Ltd., 1-3, Brix- 
ton Road, London, S.W.9. 

This useful range of tools particularly 
suited to. the construction of wireless 
apparatus has. now been extended to in- 
clude an adjustable chuck with stem 
mounting and milled grip similar to that 


Atalanta drill chuck. 


adopted in the design of the Atalanta 
screw-drivers. The chuck is supplied with 
three spring collets suitable for holding 
small taps, reamers, broaches, or drills up 
to gin. diameter. As a tool holder it will 
be found more convenient to use than 
a hand brace such as is generally em- 
ployed to grip the smaller tools used in 
wireless constructional work. 
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FERRANTI OUTPUT 
TRANSFORMERS. 


Principally for the purpose of eliminat- 
ing the plate current of the output valve 
from the loud-speaker winding, Ferranti, 
Ltd., Hollinwood, Lancashire, have intro- 
duced two types of output transformers 
having winding ratios of 1 to 1 and 25 to 


1. The 1 to 1 ratio model, type OP1, is- 


for use with the usual form of loud-speaker 
having a “ high-resistance’’ winding. By 
diverting the constant plate current from 
the loud-speaker, saturation of the pole 
pieces is avoided, while the loud-speaker 
gap can be critically adjusted and will not 
require resetting when changes are made 
in the anode or grid biassing potentials. 
The inductance of the primary of the 
Ferranti output transformer is un- 
doubtedly higher than the normal im- 
ductance value of a loud-speaker winding 
although the D.C. resistance is appreciably 
lower. A high value of inductance so 
that the impedance of the winding is 
appreciably greater than that of the power 
valve is desirable if bass notes are to be 
correctly reproduced, while the low value 
of D.C. resistance avoids excessive voltage 
drop, thus maintaining a high anode 
potential to the power valve. When a 
battery eliminator is used as the source 
of H.T. an output transformer becomes 
essential so as to separate-the loud-speaker 
and its leads for the main high voltage 
supply circuit. For use with the moving 
coil type loud-speaker the 25 to 1 ratio, 
type OP2, transformer will be found 
generally suitable. 

The transformers are of similar external 
appearance to the well-known Ferranti 
intervalve transformers except that the 
terminals appear on the lower part of the 
metal containing case to facilitate base- 
board wiring. Internally, the windings 
are arranged on the Ferranti sectionalised 
system, by which potential difference be- 
tween adjacent turns is a minimum and 
the self-capacity kept to a low value, The 
core cross-section 
output transformers has been increased 
over the size adopted in the intervalve 
models and a primary current of 20 mA. 
is permissible without saturation. These 
transformers meet a long felt need and 
will undoubtedly become as popular as the 
Ferranti intervalve transformers among 
those listeners requiring the best possible 


results. 
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STAR COILS FOR PORTABLE SETS. 


When designing a portable receiver 
care must be taken to limit in every way 
possible the weight of components and 
the space they occupy. 

A series of coils is now available 
manufactured by the Star Wireless Sup- 
plies, 101, Hitchin Street, Biggleswade, 
Beds, where the overall diameter of the 
winding is Just over 1sin. with a centre 


~ 


in the case of these ` 


hole of about lin. The coils are layer 

wound and of good efficiency. These 

coils are available with a small terminal 

for providing a centre tapping in addition 

to the two-pin plug-and-socket mount. 
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GAMBRELL CENTRE-TAPPED 
COIL HOLDER. 


Particularly for long-wave reception, 
centre-tapped coils are commonly em- 
ployed for giving stablised H.F. intervalve 
coupling. On the broadcast band of wave- 
lengths also the centre-tapped coil forms 
a convenient aerial coupling as well as 
being suitable for producing reaction. So 
that centre-tapped coils of the plug-in type 


New Gambrell coil holder for use with 
centre-tapped coils. 


may be readily interchanged without the 
adeption of flexible leads, Gambrell Bros., 
Ltd., 76, Victoria Street, London, S,.W.1, 
have devised a new form of baseboard 
coil mount to which a vertical’ metal clip 
is fitted. The clip engages on the ter- 
minal of the coil and renders the use of 
the tapped coil as convenient as the - 
ordinary coil carrying only two connec- 
tions. 
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A LABOUR-SAVING DEVICE. 


S the modulation of a transmis- 
sion can never be perfectly con- 
stant, some form of volume control is 
necessary, strictly speaking, in any 
receiver capable of giving a reason- 
able output. As an example, it is 


-often found that a set with a certain 


‘adjustment gives an insufficient inten- 
sity on, speech which may be under- 
modulated, while on certairi orchestral 
transmissions the output valve is being 
continuously overloaded on the same 
adjustment. Provided that this valve 
is of really liberal design, with a very 
considerable power-handling capacity, 
-the trouble is not a serious one, as a 
good average setting may be found. 
‘In the great majority of cases, how- 
ever, the last valve is normally 
worked near its limit, and some easy 
and simple method of control should 
be fitted. It is“convenient if this can 
be operated from a distance—prefer- 
ably from the listener’s chair— 


so that any necessary adjustment may | | 
the minimum of. 


be effected with 
effort. 

A consideration of the problem 
will show that each of the many alter- 
native methods of volume control put 
forward from time to time in the 
pages of this journal’ presupposes that 
the normal degree of sensitivity ìs in 
: excess of requirements, and, in fact, 
it is essential that this condition 
should exist. Bearing this in mind, 
we may consider the circuit diagram 
of the control device shown in Fig. 1, 
which, though at first sight it seems 
open to serious criticism, on closer 
analysis it is found to be unobjection- 
able, and which in practice operates 
quite satisfactorily between a receiver 
and any point in the room in which 
it is operated, or even between two 
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Fig. 1.—An absorption circuit arranged 
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adjacent rooms. It has the advantage 


of adaptability to almost any receiver, - 


and can be fitted with the minimum 
of trouble. It consists of a simple 
absorption circuit, the coil of which 
is coupled to the aerial-grid induct- 
ance and connected to the tuning con- 
denser at the distant point by means 
of a length of twin flexible wire. To 
reduce to a minimum the strength of 


‘signals to which the receiver is tuned, 


it is only necessary that the coil and 
its associated condenser (to the capa- 


city of which must be added that of- 


the extension leads) should be tuned 
to the same wavelength. 
Increase in strength will be produced 
as the capacity is varied on either 
side of the minimum position. 


EXTENSION 
LEAOS 


for remote control of volume. 


The best position for the absorp- 
tion coil relative. to the other is best 
found by. trial; its coupling should 
generally be fairly close, but in a re- 
ceiver of the ‘‘ Everyman Four” 
type it is sometimes possible to 
mount it co-axially with’ the grid 
coil on the outside of the cabinet. 


‘Similarly, the best size for the coil is 


most easily fourid by experiment, as 
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its maximum possible inductance for 
a given wavelength will be deter- 
‘mined by the capacity of the leads ; 
if this is large; the coil will be quite 
small. . . 

Naturally, this method of control 
will be used only when receiving 
from a comparatively near-by sta- 
tion ; when tuning-in distant transmis- 
sions, the absorption coil should be 
removed from its socket. 
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FEED-BACK DUE TO LONG LOUD- 
SPEAKER LEADS. 


AON G the various things which 
may contribute to cause howling 
in L.F. amplifiers are long leads to 
loud-speakers from the output of the 
amplifier. A set is occasionally found 
which is stable as long as the loud 
speaker 1s kept close to it, and con- 
nected with short wires, but which 
starts to howl when the loud-speaker is 
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A Section Mainly for the New Reader. 


“. moved to a more convenient but more 
remote position, and connected by a 


length of ordinary flex. Where it is 
certain that the loud-speaker leads are - 
the chief cause of instability the most 
certain cure is to use well-insulated 
lead-covered wire and to earth the lead 
sheathing. This is practicablé enough 
when the loud-speaker is more or less 
of a fixture, but metal-sheathed wires 
are cumbersome where portability is 
required. Trouble is not nearly so 
likely ‘to occur with low-resistance 
loud-speakers. With the latter the 
step-down transformer should. be 
Iccated at the set and not at the loud- 
speaker, and one side of the low-re- 


sistance secondary may be connected to 


earth ; with this arrangement the loud- 
speaker leads will have very little L.F. 


potential on them, and the chances 


of reaction from this source 


will .be 
very remote. a 


10 
QUALITY AND THE DETECTOR. 


F the many possible sources of 
distortion and poor quality in 


a receiver, the detector stage is per-. 


haps least often suspected. Although 


there is no need for the detector, 


whether of the leaky grid-condenser 
or of the anode-bend type, to intro- 
duce any distortion that the ear can- 
not readily tolerate, incorrect adjust- 
ments of battery voltages, or too large 
or too small an input of signals, will 
often be responsible for poor quality. 

The grid detector gives of its best, 
so far as quality is concerned, when 
quite a small signal voltage is im- 
pressed upon it, the necessary final 


volume for the loud-speaker being. 


produced by the use of a fairly high 
degree of note-magnification. So 
small is the suitable signal voltage for 
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this type of detector (it must be very 
much below half a volt) that any- 
where within ten miles or so of a main 
B.B.C. station it may receive from a 
standard aerial far stronger signals 
than it can deal with faithfully.- If 
high-frequency amplification or reac- 


tion are used, then matters are, of 
course, | 


made much worse. 

In any case where these remarks 
lead to the suspicion that the detector 
is overloaded with signals, it is re- 
commended that a further stage of 


‘note-magnification be added, and the 


receiver detuned until signals have re- 
gained their accustomed volume. 
Provided that no extra distortion has 


been ‘introduced by the additional 


note-magnification, there should be a 
very noticeable improvement in 
quality if the detector valve is now 
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no longer overloaded to any extent. 
The anode-bend detector, on the 
other hand, works most satisfactorily 


when supplied with a fairly liberal 
signal input, -giving then excellent ` 
quality combined with good efficiency 


in rectification. 
importance, 


It is of the greatest 
however, 


provided to enable the valve to deal 
with a large input, or distortion due 
to overloading will immediately ap- 
pear. If the requisite voltage for. a 
high-impedance detector, which may 
require as much as 250 volts if the 
receiving aerial is within a few miles 
of the local station, is not available, 
then a low-impedance valve may be 
substituted at the expense of some 
signal strength, but with a*sgreat im- 
provement in quality. 


Practical Points in Design and Construction. 


No. 74 (a) —An H.T. Eliminator with Full-wave Rectifier. 


(Soncluded from last week’s i3906) 


The | series of diagrams is intended to show progressively, and in an easily understandable 
manner, the various points to which special attention should be paid in the design of typical wireless 
instruments, and al the same time to assist the beginner in mastering the art of reading circuit 


diagrams. 


j- 
2 
a. 
f= 
2 
(e) 


The centre taps on each of the secondary 
windings are joined to their respective 
output terminals. 


S in the case of the half-wave 
rectifier discussed in this section 
“of The Wireless World for June 
-22nd, 1927, the smoothing choke L, 
should have an inductance of at least 
30 henries, and be capable of carry- 
ing the current consumed by the 
valves without approaching the satu- 
ration point. Both C, and C, must 
be of large capacity ; 4 or 5 mfds. is 


OUTPUT | 


A smoothing choke is inserted in the 
positive output lead, while’ reservoir 
' condensers are added. . 


a suitable value, although in some 


cases the use of a 2-mfd. condenser _ 


at C, gives satisfactory results. 
The amount of resistance necessary 


at R to reduce the output voltage -to ` 


any desired value can only be stated 
when the current to be passed is 
known. This applies to almost all 
eliminators, and, as usual, the easiest 
way of ‘finding out the best adjust- 


The eliminator shown below uses full-wave rectification, and its basic circuit may almost 
be regarded as “ standard” at the present time. 


ot OUTPUT 10. 
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A low voltage output (+1) is obtained by 

connecting a series resistance. This 

output has its own choke (Ly) and con- 
denser C, 


ment is by trial. The resistance 


should be wire-wound, with a maxi-, 


mum value of about 100,000 ohms, 
and some five to ten tappings. The 
smoothing choke L, will generally 
have to pass a smaller current than 


L,, so its inductance may with ad- 


vantage be increased to as much as 
100 henries. C, should have a cape 
city of 4 or 5 mfds. 
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that an ade- ~ 
quate high-tension voltage should be 
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“LOUD-SPEAKER 


\ A UCH has been written on the subject of the tele- 

| ‘phone emphasising the fact that the efficiency of 
the instrument is so very low. At the frequency 
kiere the diaphragm resonates the efficiency is a maximum, 
and its value is only about r per cent. This compares 
Beco svourably with other electrical apparatus. For 
in instance, a static transformer has an efficiency usually 
bove 95 per cent., and for an electric motor of reasonable 
e the efficiency exceeds 40 percent. The enquiring mind 
ally desires to find some reason for this extremely 
w telephonic efficiency. Having ascertained the reason, 
ere may be some hope of improving the situation.. It 
see ems to be generally`accepted that loud-speaker efficiency 
borders on 1 per cent. at the best point. Now a large 
diz aphragm loud-speaker covers a wider frequency range 
tha an one with a short horn. Although the efficiency of the 
diz hea type may not exceed, or even equal, that of 
e short-horn type at the resonant frequency, it certainly 
minds louder on orchestral music, when the amplifier does 
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> oka of the middle and part of the lower tones 
‘are Omitted by the short-horn type. Pn fact, we 


WALL OF LARGE EXTENT 
TO PREVENT INTERFERENCE 
BETWEEN SIDES OF DISC 


Vibrating disc D tt suspended in a wall of large extent. 


w ir the EES in the March 23rd issue that a horn 2ft. 
RE ats off everything below the middle of the piano. 
presupposes the diaphragm and its associated throat 
> chamber to be properly proportioned. Other- 
e =! ne cut-off would be higher than middle C. . i 
We come now to one of the main purposes of this article, 
, to see whether a diaphragm i in itself, apart from 
Si necha: oo kan drives it to and fro, is an inefficient 

nt for converting electrical energy into sound energy. 
Lie necessary, when dealing with the 
papig precisely what is meant by 


~ 
id press \ 
A? 
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; perfect: 


This is due to the. 


-closed in a vacuum actuated 


_ (kinetic energy), and this carries it past the centre towards 


EF 


INEFFPICIENCY. 


_ Sources of Energy Loss which Reduce Efficiency to 1 per cent. 
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P. 


the term efficiency. Whén an engineer talks about the efti- 
ciency of his machinery he means the ratio 

work or energy got out. 

work or energy put in 
or, what comes to the same thing, 

power got out 


power put in 
since power merely means the amount of work done in a 
certain time. Now if there are no frictional losses in the 
diaphragm when it is in operation, it seems clear that all 
the zet energy put in must be 
got out as sound. ‘This is 
quite in accord with theory. 
Moreover, such a diaphragm 
has an efficiency of unity, o) 
in the mechanical sense it is 
In practice there 
are losses inthe diaphragm; 
but they are much too smalt 
to reduce the efficiency of the 
loud-speaker to-such a low 
value as 1 per cent: This 
being so, we.have to intro- 
duce the driving mechanism. 
into the argument. 
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Vibrating Diaphragms. 


Consider the flat, perfectly - 
rigid disc of Fig. 1, which is 
freely suspended in a very 
large wall, so that the sound 
radiated from the two sides 
is quite separate. If it is en- 


Fig. 2(a).—L, extreme left 

position of disc where force 

is a negative maximum; R, 

extreme right sition of 

disc where force is a positive 

. maximum; X, pis ase of 
vibration. 


by an alternating force no 
energy is radiated, because 
there is no air to convey the 
sound waves. The disc, however, moves to and fro under 
the stimulus of the force. Since the force is of an alter- 
nating character, it varies from zero to a maximum, then 
down to zero, through which it passes to a negative maxi- 
mum (minimum) and back again to zero. This is shown’ 
in Fig. 2. When the disc is in its extreme left position 
the force is a maximum, as shown at L. As the disc is 
pushed to the centre position by the force its velocity in- 
creases, but the force decreases. At the centre position the 
velocity of the disc is a maximum, but the force is zero. 
In virtue of its velocity the disc has energy of motion 


the right, just as a train moves onwards when steam is 
shut off and the brakes are not applied. If the disc were 
unconstrained it would fly. off into space. But as soon as 
the disc gets beyond its _mid-position it is retarded by the 
force which now acts in the opposite direction, 7.e., in the 
mathematical sense it is negative. As the disc gets- further 
from mid-position, ae force gradually i increases ee curve 


D 


` 


RN | Er i Wireless: 
a World. 


Loud-speaker Inefficioncy.— _ i r 


portion, O, R of Fig. 2 (b)) until ıt 1s a negative maximum ` 


when the disc has movæă from mid-position to the right 
through a- distance equal to that from which it started on 
the left. Thus the reversed force curbs the amplitude of 
the disc and brings it to rest. 
acts on the disc, and compels it to move towards the 
centre; at the same time it gradually decreases in value 
as before. 
to the right or to the left, zs always acting towards mid- 
position. The relation between the force and the axial 
velocity of the disc is illustrated in Fig. 3. The force is 
go deg. out of phase with the velocity of the disc. ` Since 


there are no transmission losses in the disc, z.e., it is per- 


fect, and since there is no air in the enclosure where the 
disc vibrates, no work can be done, 7.¢., the energy output 
is nil. But, the reader will ask, surely the force is doing 
work on the disc in keeping it in vibration. The answer is 
No! Work done is equivalent to net energy expended, 
and this is defined by the product of force and distance, 
?.¢., if we push a motor car a distance of ten feet against 
an opposing force of solb. the work done is 500 foot Ibs. 
Also, power is the rate of doing work or the work done 
per second. Thus if the car were moved ten feet in five 


DISC MOVING DISC MOVING 


-X 


POSITIVE 
FORCES 


L 


NEGATIVE ` 
FORCES 


-MAXIMUM 
_ FORCE 


Fig. 2(b).—Sine curve of complete vibration of disc in Fig. 2(a) 

from L to R and back to L. O;, Oo represent mid-positions 

where the force is zero and a change from +- to — or vice versa 
is about to take place. 


re O X IO 
seconds the power would be 52X19 = 100 ft. lb. per 
distance ` 
second. But a rae Pe velocity, so that Power 
ime 


is Force x Velocity. Now in Fig. 4 we have the force 
on the disc, and its velocity corresponding thereto. At X 
the force is BX, whilst the velocity is AX. The power 
at X is the product of BX and AX. If the product of all 


the points on the curves is taken, the result is shown - 


by the small curve of Fig. 4. Here we have a curve in 
which the power consists of two equal positive parts, 1, 3, 
and two equal negative parts, 2, 4. Hence the total power 
expended throughout a complete vibration of the disc ts 
sero, since the positive and negative portions cancel out. 
Put in another way, from C to D and E to F power is 
supplied to the disc from the driving source, whilst from 
D to E and F'to G the disc restores, or gives back, equal 
amounts of power to the driving mechanism. 


The force, however, still* 


Thus the force on the disc, whether it moves ` 


of the disc and is in phase with it. 
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Now the driving source might be an electrical apparatus 
like a telephone headpiece, fitted with a reed, e.g., a 
Brown earpiece. This would cause the disc to vibrate 


= without supplying it with any energy. But we know very 
- well that the resistance of the earpiece is several thousand 


ohms, and that a current is required in the winding to drive - 
the reed. This flow of current in the winding is accom- 
panied by as loss: 227 where 7 is the current and 7 the 


VELOCITY OF DISC ON 
HORIZONTAL AXIS 


FORCE ACTING ON DISC 


Fig. 3.—Curve showing relationship between driving force and axial 
_Nelocity of disc. The force is alternating and of sine wave form. 


effective resistance of the winding. Moreover, a large 
energy loss is expended in the winding to make the disc 
vibrate and to do no external work at all. When the disc 
vibrates in air at normal pressure the force upon it due 
to the air resistance is so small as to be negligible in com- - 
parison with that required to make the disc vibrate in 
vacuo. The reason for this is to be found in the low 
density of the air compared with that of the vibrating 
parts. We now begin to see more clearly why a loud- 
speaker is inefficient. When the disc vibrates in air an 


_additional force is required from the driving mechanism 


to overcome the resistance due to the work done in generat- 
ing sound waves. This force is proportional to the velocity. 
Curve (2) of Fig. 5 
shows the velocity of the disc and the corresponding 
acoustic force on the disc. As we have seen above, power 


' VELOCITY OF DISC 


\ ae 
FORCE ACTING ON DISC 


Fig. 4.—Curve showin power expended in driving disc. AX = 

velocity of disc at X; BX = force on disc at X; PX = power at X 

(drawn to reduced pele): In this case it is positive, l.e., the disc 

is drawing power from the driving mechanism. Area 1 = 2= 3= 4, 

but 1+ 3= 2+ 4, and since the latter is negative the total power 

expended in driving the disc in vacuo (apart from loss in driving 
mechanism) is zero, 
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Loud-speaker Inefficiency. _ 

“is the product of force and velocity, and a third curve 
_ showing this has been drawn. This is the power radiated 
as” sound waves. It should be noted that the power 
" during both half-cycles is positive. Although the force 
: ae velocity are both negative in the second half-cycle the 
product is of course positive, 7.¢., power is radiated during 
each half-cycle. The total force acting on the disc is of 
course the sum of curve (2), Fig. 5, and the full line curve 
of Fig. 4. This is shown in Fig. 6, from which it will be 
seer that the force curve is still a sine wave, but it is now 
splaced to the right by an amount depending upon the 
e or force on the disc due to sound waves. In 
practice the displacement is comparatively small. 


~~ 


Equivalent Electrical Circuit. 


_ An electrical analogy may help to make the disc portion 
‘the problem more clear. Suppose that in Fig. 7 V is 
i; ‘source of voltage, say an alternator, L is an inductance, 
and R a resistance. Voltage V is equivalent to the mass 
of the disc, and'R to the resistance the disc experiences in 

generating sound waves. The voltage across L is wLi 


(1) VELOCITY OF DISC 


(3) POWER SUPPLIED TO DISC 
AND RADIATED AS SOUND 


. @) FORCE ON DISC DUE 
TO SOUND WAVES 


oe 6 “Hig. BE uye of power radiated as sound. 


re w = anf and 7 = current, also the voltage across 
© They correspond respectively to the force to drive 
e Fai in vacuo and that due to air resistance in generat- 
ing s an: In practice we know that the force to move 
accelerate and decelerate the disc is much greater than 
iat due to the sound waves. Thus in our analogue we 
ave « Li much greater than'7i. To all intents and pur- 


sVe0Li ori= Bs From this we see that the 


tge: the value of L the smaller the current, because the 
iductance chokes it back. Thus if 7 is fixed, the smaller 
le y olt. drop ri. Now the useful work done is clearly 7? i'r, 
sinc een. resistance. “The work component 777 is kept 
d: ; value owing to the large value of L causing re- 
d current. -Put in the language of the power engin- 
king with a very low payer factor. Re-' 
r equivalent items, since 7*7 represents the 
ait as sound, we see that the large mass of 
n (equivalent to L) means that the power, 
tem is low. It is not desired to carry 
‘ar, but we may observe that the current 
je velocity with which the disc moves 
O excurs ions. At a given rate of vibra- 
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tion, ż.¢., frequency in cycles per second, the velocity of 
the disc depends upon its amplitude of motion, X (the 
distance it moves from the centre). Now we saw in the 
analogue that the current was limited by the inductance. 
Hence in the actual case the velocity and therefore the 
amplitude of the motion is limited by the mass of the 


TOTAL FORCE DUE TO 
/DRIVING MECHANISM 


uy FORCE TO DRIVE 
LTN, PISO IN VACUO 


ACOUSTIC FORCE 


Fig. 6.—Total force acting on the disc in vibration. 


diaphragm. Thus, apart from losses in the driving 
mechanism, if we could reduce the mass of the diaphragm 
appreciably, say to +, whilst preserving the same stiffness, 
the energy radiated would be increased perceptibly. 


When we consider the problem more fully it is necessary 
to include the additional mass due to the driving mechan- 
ism. Also, as we saw in the March 23rd article, an addi- 
tional mass must be added to that of the diaphragm at low 
frequencies due to its setting in motion an equivalent 
miass of air. ‘These masses mean an additional inductance 
in Fig. 7, which is greatest at low frequencies. With a 
large diaphragm and a moderate mass due to the driving 
mechanism, a decrease in the mass of the diaphragm alone 
is of little account. Moreover, we arrive at the extremely 
interesting fact that there is a certain proportioning of the 
various components which 
yields maximum output 
over a certain band of fre- 
quencies. 

Thus we see that a dia- 
phragm is not really in- 
efficient in itself, but owing 
to the relatively large mass 
of the moving parts the 
force due to the driving 
mechanism is expended in 
making the diaphragm 
vibrate through a compara- mass of moving parts; R, 
tively small distance. This die Ye generation of nous 
limitation of distance, or phiragin; i current equiva- 
amplitude of motion, is lent to velocity of 
concomitant with a reduc- 
tion’ in. the sound radiated. Nevertheless, since a 
definite driving force requires a definite current, 


LE 


Fig. 7.—Electrical analogy 
of moving parts of a loud- 
speaker. L is equivalent to 


and the movement or driving mechanism has resist- 


ance, there is a considerable loss in such resistance. 
Hence, so far as permissible, the effective or alternating 

current resistance of the movement should be as small as 
possible. In this direction we know that materials of con- 
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Loud-speaker Inefficiency.— 

struction, ¢.g., iron, copper, are responsible for large 
losses. In loud-speaker operation it is usual,to employ a 
power valve. The internal resistance of this valve, there- 
fore, is also'a considerable source of loss. It is, however, 
of little value to reduce the resistance of the power valve 
unless that of the driving: mechanism. is reduced too. 
Mechanical forces obtained by electromagnetic means 
necessitate inductance, and this curbs the current at the 
higher frequencies, thereby causing a reduction in the 
driving. force and in the sound radiated. 


Didphragm Resonances. 


_ The features already discussed are mainly responsible | 


for the inefficiency of diaphragm type loud-speakers. We 
ought to indicate, however, that there are other factors 
which are not without importance. At the higher audio- 
frequencies there are comparatively large losses incurred 
in transmitting the energy from the driving mechanism 
down the diaphragm. The actual value of such losses has 
not been measured, but it can readily be demonstrated 
that certain types of paper are useless for diaphragm 
manufacture owing to large losses incurred. At the same 


time, in the practical loud-speaker we- must realise that 


there are undoubtedly diaphragm resonances, particularly 
in the upper register, which complicate the issue. Under 
this condition a moderate amount of damping due to trans- 
mission loss in the diaphragm may be useful in mitigating 
the severity or harshness of the resonance. Also in prac- 
tical design one seldom approximates to the perfect baffle 
as indicated by the very large wall which isolates the two 
sides of the diaphragm. Here, again, we have a loss in 


efficiency due to the interference between the front and é 


rear of the diaphragm. 

Lastly, there is the beam effect, which we disctssed in 
detail in the March 23rd article. This we showed was 
due to interference between the radiation from different 
parts of the discs, 7.e., any point in space is not equi- 
distant from all elements on the disc, so that there are 
intensity -and phase differences in the radiation arriving 


Reception Tests with Portables. 


The Field Day movement has another 
supporter in the South Woodford and Dis- 
trict Radio Society, which has decided to 
hold a number of outdoor events during 
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at the point from the various elements. This causes a 
reduced output, and therefore a loss of efficiency. 

We can summarise our investigation into the inefficiency 
of a diaphragm.loud-speaker as follows : 

(1) In producing an alternating force to actuate the dia- 
phragm, considerable losses arise due to the alternating 
current resistance (a) of the driving mechanism ; (b) of the 


‘power valve which actuates the mechanism. 


(2) The inductance of the driving mechanism reduces 


the currents of pager frequency, thus causing a loss in ` 


output. 

(3), The mass of the diaphragm, and the moving part 
of its associated driving mechanism, is so heavy compared 
with. the air it displaces that the driving force is mainly 
expended in accelerating and decelerating these parts.. 
The. relatively large mass means that the amplitude of 
vibration due to a force of piven magnitude is compara- 
tively small. 

The sound energy radiated increases with the amplitude 
(as the square), and therefore the heavy diaphragm curbs 
the output. This does not mean that the'diaphragm itself © 
is inefficient, but that the mechanical conditions of opera- 
tion are conducive to low efficiency. 

In a lesser degree than the above we have the following 
sources of reduced output : 


(4) Losses due to transmission of energy down the.. 


diaphragm, ż.e., attenuation. 

(5) Imperfect isolation of the two-sides of-the dia- 
phragm, which results in reduced output at low fre- 
quencies. 

(6) Interference of the radiation from various parts of 
the diaphragm at the high frequencies, resulting in a 
beam effect, which entails a reduction in output. This- 
is of more importance with large- than with small - 
diaphragms. 

As an offset to these six items we have diaphragm reson- 
ances which increase the efficiency, particularly in the 
upper register. With a reed-driven diaphragm there is 
also the resonance of the reed, which contributes its quota 
of efficiency. 
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about 8 watts input, the aerial current 
being .4 amp. 
Hon secretary : Mr. Fred Waller, East- 


wood House, Rochford, Essex. 
oo0ọỌ ò 


the present summer. It is probable that 
tests will be made in reception with port- 
able receivers on the Laindon Hills, and 
Mr. Turbyfield, the hon. secretary, has 
offered the use of his bungalow. 

The address of the hon. secretary is 42, 
aleandra Road, South Woodford, E.18. 
0000 

New Vice-President. 


Mr. Maurice Child has been appointed 
a- Vice-President of the Incorporated 
Radio Society of Great Britain. | 

oo0o°0o 


A Day with a Portable Transmitter. 


The first Field Day this summer was 
held by the Southend and District Radio 
Society at Eastwood House, Rochford, 
three miles north of Southend, on Sun- 
day, June 26th, when experiments were 
conducted with 5QX, the Society’s port- 
able transmitting station. One single wire 


aon was used, 60 feet long and 15 to 20 


- feet high, while a counterpoise earth was 


fixed immediately under the aerial and 
some two feet from the ground. This 
proved more efficient than the alternative 
water-tap earth. 

The transmitter, a modified Hartley, 
was constructed by Messrs. H. H. Bur- 
rows and H. C. Revell, and the receiver, 
a 3-valve Reinartz, was the work of Mr. 
R. C. Horsnell (2ABK). 

Just before 11 o’clock the first two- 
way communication was established with 
6WQ (Westcliff), who reported signals 
louder than when received from. a per- 
manent aerial and working from Southend 
on the town mains. Subsequently 50K 
(Southend), 6QO cea and 5QV 
(Clacton) were worked, all reception be- 
ing put out on‘the loud- -speaker. 

The power 
was 240 volts from dry batteries giving 


Rectifiers,” 


used on the transmitter 


D.F. on a Field Day. 


In anticipation of the direction-finding 


: experiments to be conducted at Cuffley 


on Saturday next, July 9th, the North. 
Middlesex Wireless Club devoted its last 
meeting to the testing and comparison of 
three portable receivers constructed by 
members. 

Later in the evening Mr. A. J. Simp- 
son, F.I.P., lectured on “‘ Electrolytic 
dealing briefly with the 
theory of the chemical rectifier and sum- 
marising its advantages and limitations. 


He then gave a practical description of 
his own 


installation, which employs 
aluminium anodes and iron cathodes, the 


-electrolyte being ammonium phosphate 


solution. It was emphasised that pure 
aluminium was essential as_ well as pure 


phosphate. 
-Hon secretary: Mr. H. A. Gissa. 100,- 


Pellatt Grove, Wood Green, N.22. 
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Anode rea Conditions and the Calculation of Voltage Amplification. 
By W. JAMES. 


GOOD deal of atenian is being directed at the 

present time to the subject of faithful loud- 

speaker reproduction and, as is usual when the 
subject is one of great interest to wireless users, all sorts 
of people are giving their views and describing their ex- 
periences. 

The views of the purely practical man and of he who is 
mainly theoretical are of equal interest and importance. 
Our practical man, for instance, tries- various- types of 
couplings and valves ; he tries components of different 
values and endeavours to determine the best combination 
.of parts by listening critically to the sounds emitted by 
his loud-speaker: 
will have the means of producing the sounds of lower 
and higher frequency as well as those of middle fre- 
quéncy, and presumably will quickly find the difference 
between good and bad couplings and valves, and between 
the right and -wrong values of grid bias and anode 
supply voltage, when he tries to obtain all the sounds 
in their correct proportions. But should -he be using an 
inferior loud-speaker he-will probably give it as his 
opinion that one method: of amplification is not vastly 
superior to another provided proper attention is given to 
the values of the couplings, the valves, and their operat- 
ing conditions. 

Thus our practical man is often able to give a demon- 
‘stration of good quality since he is not biased in any 
way, but.merely tries to obtain for himself music and 
speech of a pleasing quality to his own liking. . It is 
certainly true that what he considers a faithful copy of 
the original another will record as indifferent, for musi- 
cal taste and experience enter into the question. Never- 


theless the man who has no musical ear, and therefore 


claims as pleasing what another classes as poor because 
of it being so utterly unlike the original, can be educated 
to appreciate the difference between a true and a false 
likeness. 3 


Theoretical Stanuaras of Quality. 


- He is usually in a much better position than our mainly 
theoretical man. This type of man finds by calculation 
‘the best values for the couplings and the most suitable 


valves, or gets them from someone else who claims to be 


an authority on the subject. He is the type of man who 
wants his amplifier to magnify evenly over the whole 
frequency range of ‘25-10,000 cycles, and feels very 
uncomfortable when he is made to realise that there is 
a reduction’ in amplitude at the extreme ends of the 
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If his loud-speaker is a good one he — 


scale. And whether or not he succeeds in building an 
amplifier such as he desires, and in actually getting the 
perfect results he believes he must get, is quite a different 
matter. It depends for one thing on the completeness 
of his knowledge of every factor affecting the question, 
and also, of course, on his loud-speaker. His loud- 
speaker may tend to emphasise the lower tones ; then his 
amplifier with the level frequency characteristic is not the 
best that he can use. If, as is usually true, his loud- 


speaker deals improperly with the lower frequencies, then 


again his amplifier is not the best one to use under the 
circumstances. | 

We all know the type of man; he judges quality of 
reproduction mainly by the values of the couplings and 
the valves used, and-by meters which he puts in the 
amplifier (he has a pain when he sees one of them give a 
little kick), with the result that he can often give only a 
tolerable demonstration of good quality. 


Misleading Amplification Curves. 


The manner in which really serious experimenters and 
the public alike allow themselves to be influenced by the 
various claims made for the different methods of coupling 
speech frequency amplifiers instead of by their~own ears 
is amazing. A year or two ago someone took the respon- 
sibility of publishing a frequency-amplification charac- 
teristic of a single stage of low-frequency amplification 
comprising a valve and transformer, and it was pointed 
out that the notes of lower frequency were hardly ampli- 
fied at all as compared with those of middle frequency. 


‘Then came along a cleverer person with the charac- 


teristic curve of a resistance-condenser stage—it was 
represented as a straight line from a very low frequency 
up to the highest audible frequencies. Many people 
immediately jumped to the conclusion that a transformer- 
coupled amplifier was of very little value, while a resist- 
ance-condenser-coupled amplifier was perfect, and that if 
one was used they .would be bound to have perfect 
quality. 

But such was soon found not to be the case. A com- 
parison of amplifiers soon showed that in many instances 
the results were not as expected. Obviously certain 
unforeseen factors were affecting the results. The keener — 
experimenters began to wonder whether-such curves had 


- much practical significance—did the characteristic curve 


of an isolated stage represent with any accuracy the per- 
formance of the stage when it was s inserted in an ampli- 


fier? 
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Resistance-Capacity Amplification. 

To-day we know- the answer to this question ; generally 
it is No. Reaction through stray couplings, and through 
the impedance in the anode power supply plays a vital 
part, and serves to modify profoundly the characteristics 
of an amplifier as compared with that of a single stage 
taken separately. 

The nature of the source. of power for,the anode cir- 
cuits is of prime importance. If this has an appreciable 
impedance, and this is more 
or less common to the detec- 
tor and amplifier, most 
serious distortion is in many 
instances produced owing to 
the absence of 
filters. Itis not unusual for 
resistance - condenser ampli- 
fiers to be just on the verge 


Fig. 1.—The anode current I ofa 

valve is controlled by the anode 

= voltage E and the potential of 
the grid 


couplings such as a common 
impedance in the anode cir- 
cuits, 
on the quality. In fact, when the anode supply has only 
a small impedance, and the resistance-condenser amplifier 
iS designed to pass the very low frequencies, a continuous 
popping sound may be heard, or the signals may increase 
and decrease in strength in a regular manner suggestive 
of bad fading. 

The same “remarks apply, of course, to some trans- 
former-coupled amplifiers, particularly when the common 
impedance is rather high as when the anode supply is 
taken from certain types of battery eliminator. 

The question might now well be asked as to whether 


it is of much galic to deal in detail with a single stage. 


of amplification when we are really interested in “the per- 
formance of the amplifier as a whole. Fortunately, the 


ANODE CURRENT IN MILLIAMPERES (J) | 


GRID BIAS 


Fig. 2.—Typical characteristic curves illustrating the method of 
calculating amplification factor and A.C. resistance. 


- suitable 


of oscillating through stray’ 


with disastrous effects . 
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Fig. 3. Alternating variations of grid potential are faithfully | 
reproduced in the anode current provided that the vaive is worked 
on the straight part of its characteristic. 


answer to the question is Yes, for we can consider the 
stage as it is under working conditions, leaving for the 
present all questions relating to the reactions produced 
by the anode supply. 

The principles of amplification are quite ‘well -known. 
If we have a valve, Fig. 1, with a voltage E applied to 
its anode, we obtain an anode current I depending on the 
construction of the valve, the actual value of E, and the 
value of the voltage applied to the grid. Further, the 
anode current can be varied by altering the potential of 
the grid because this controls the rate of flow of electrons - 
from the filament to anode by the grid’s electrostatic 
action. . 


Valve Characteristics. 


A curve can therefore be drawn to represent the change 
of anode current with grid potential, and further, a 
curve can be drawn to show the change of anode current 
with grid bias for various anode voltages. The three 
curves given in Fig. 2 are for anode voltag ges of 80, 100, 
and 120, and apply to a modern valve suitable for resist- 
ance-condenser coupling. : 

From these it 1s easy to see that a change in the grid 
bias of 1 volt around the operating point A has as much 
effect in producing a variation of anode current as & 
change in the anode voltage of 4o. For example, when 
the grid bias is —1.5 the anode current is 1.075 milli- 
amperes for an anode voltage of 80; if the grid bias 1s 


reduced to —o.5 volt the anode current increases to 1.675 


milliamperes. Also, if the grid bias is —1.5 volts the 

anode current is 1.075 milliamperes for 8o volts, as be- 

fore, but increases to 1.675 milliamperes when the anode 
B 28 
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Resistance-capacity Amplification.— 
voltage is made 120. 
valve is 40. 
= The important point is this; that-on the straight line 
portion of the characteristic curves the anode current can 
be changed a given amount ~ 
by altering the grid bias V- 
volts or the anode voltage by 
V (u being the voltage fac- 
tor of the valve). : 

Similarly, the A.C. resist- 
ance of the valve can be 
found from the curves, for 
when the anode voltage is in- 
creased from 100-120 (at the 
working point A, Fig. 2) rig. 4.—Equivalent circuit of 
the anode current increases Valve as a generator of alternat- — 
from 1.375 to 1.675 milli- >- | 


amperes, from which the A.C. resistance is found to be 


20 
0.0003 

If we now apply a small alternating voltage e to the 
grid of the valve (e'being such that we use only the 
straight part of the characteristic curve) then the anode 
current will vary sympathetically, and the shape 


or 66,000 ohms. 


of the anode current variations will be precisely the. 


same as that of the alternating voltage applied to the 
rid. 

: This is shown in Fig. 3. Here again it.is not hard 
to see that the change in the anode current due to the 
grid voltage e (of 0.5 volt peak value with the anode 
voltage fixed at 100) could equally well have been pro- 
duced by fixing the grid bias at —1 5 volts, and apply- 


ing an alternating voltage of 20 volts peak value (that is 


40 times as much) directly in the anode circuit. | 
It will now be clear that when a small alternating volt- 

age is applied to the grid the alternating current produced 

in the ánode circuit is given 

by | | 

. _ change in- anode voltage 

s= node A.C. resistance 


and, as we have previously 
said that a grid voltage e 
has the same effect in chang- 
ing the anode current as a 
change in the anode voltage 
of pe we may write 


Pa 
“Rac 


where 7, = the alternating 
current pro- 
duced in the 
anode 
. p = the valve’s volt- 
age factor | 
e =the A.C. volt- 
age applied to 
the grid (e). 
Rac = the valve’s anode 
A.C. resistance. — 
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The valve of Fig. 1 may therefore be looked upon as 
a generator of alternating current having a resistance of 
Rac ohms and generating and E.M.F. of pe volts; 
this is shown in Fig. 4. © BoT | 

Now our stage of resistance-condenser amplifcation 
comprises a valve V, coupled to valve V, by an anode 
coupling resistance R, a condenser C and a grid leak Rg, 
Fig. 5 (a). This may be simplified, for we are consider- | 
ing alternating currents, to give Fig. 5 (b) which shows 
more clearly that the grid condenser and grid leak are 
connected in parallel with the anode coupling resistance. 
We will therefore make a further simplification to arrive 
at Fig. § (c) in which the coupling condenser and grid 
leak are omitted. This is perfectly justifiable because 
we can assume that the impedance of the condenser and 
grid leak in series is very high compared with the anode 


coupling resistance; in fact, we assume that a pure resist- 


ance of R ohms is connected to the valve and that the 
circuit is non-inductive and non-capacitative. ` 

Later we shall have to take into account the effect of 
various condensers which play an important part in the 
behaviour of the amplifier at the higher and lower ends 
of the acoustic frequency range. 

Our circuit proper now comprises a valve with an anode 
coupling resistance and a battery having a voltage Eg. 
A current I will flow in the anode circuit, producing a 
fall in voltage over the anode resistance R, so that the | 
actual voltage of the anode is not Eş but Ez,—RI=E. 

If a small alternating voltage e is now applied to the 
grid of the valve the anode current will-vary sympathetic- 
ally as before, but not to the same extent as in the Fig. 4 
circuit ; it will have a value 


Cpe ee 
* Rao + R’ 


because now we have the coupling resistance R in series 


(d) 


Fig. 5.—Single stage of resistance—capacity amplification with- equivalent circuits. - _ 
: i 
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Resistance-capacity Amplification.— 
with the valve. ‘ 
and it is easy to see that if R is reduced, the alternating 


current will increase, reaching the value when R 


pe 
= Rac i 
is zero; similarly, when R is increased, the alternating 
current will be reduced and, in fact, will be zero when R 


is infinitely large. 


l Voltage Amplification. 


Now we are interested principally in the alternating 
voltage actually developed across the anode coupling 
resistance by the grid voltage e, for the ratio of these 
voltages is the voltage amplification. 


Z 
= 
- 
< 
O 
Le 
J h 
Q. 
= 
< 


Fig. 6.—Curve showing relation between amplification and ratio 
between external anode resistance and valve A.C. resistance. 


But we know that the alternating current flowing in 
the anode circuit is producing a voltage | 


Ri = & 

and that 

, 4 

© Rac t+ R 
It therefore follows that 

o n R 

* Ret R?’ 
and that the voltage amplification 

A R 

A eR: 


Then, 
amplification obtained when R=Rgg is 0.54, and when 
R is twice Rag, 0.664, and so on as shown by the figures 
in Table 1 and the curve of Fig. 6. 


TABLE 1. 
Value of Anode Voltage 
Coupling Resistance. | Amplification. 
` , 4 Rac +p 
Rac 5 yt 
2R AG ; $ H 
4 Rac l 4 H 
. 6 Rao ~ tye 
10 Rao | 4 yt 
20 Rac . TETE 


‘Thus the amplification actually obtained depends on 


This condition is shown in Fig. 5 (d) 


if Rac remains constant in value, the voltage 
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the voltage factor p of the valve and the value of the 
anode coupling resistance as compared. with the A.C; 
resistance of the valve. It can never equal the voltage’ 
factor, but approaches it asymptotically. 

At this stage, then, we say that the voltage amplifica- 
tion for a given anode A.C. resistance increases with the 
voltage factor of the valve; for instance, the amplifica- 
tion when a valve with a certain Rag and a voltage factor 
of 20 is used will be only half the amplification given 
by a valve of the same Ry, but twice they. In addi- 
tion, if the voltage factor of the valve is fixed but its 
A.C. resistance is varied, the amplification for a given ~ 
coupling resistance will decrease as the Rag is increased. ` 

It is now necessary to consider the matter in a little 
more detail, and to find: the amplification likely to be 
obtained in practice. The special valves for resistance- 
condenser amplification have, on the whole, a voltage 
factor of round about 35 for an A.C. resistance of 
80,000 ohms. Certain valves have a little lower A.C. 
resistance than this; but others again have a value of as 
much as 150,000 to 200,000 ohms. 


A.C. Resistance Under Working Conditions. 


In this connection it is important to remember that the 
valve makers almost invariably give the A.C. resistance 
for the maximum anode. voltage and with zero grid bias, 
in order that it shall be as low as possible for a given 
voltage factor, of course, and it is this practice which 
has led to no little confusion amongst amateurs and more 
experienced workers alike. For if the makers value of 
A.C. resistence is inserted in the amplification formula 
one is led to expect quite a large voltage amplification 
per stage. For instance, with an anode coupling resist- 
ance of 500,000 ohms, and the makers figure of, say, 
So,000 ohms for a valve having a voltage factor of 35 
we find the theoretical amplification to be 30; in practice 
it is less, for the reason that the A.C. resistance of the 
valve under working conditions is considerably higher 
than the assumed value of 80,000 ohms. 

Now the A.C. resistance of a given valve will depend 
on the anode voltage and the grid bias. We can for 
practical reasons fix the grid bias at — 1.5 volts, which 
leaves us with the anode voltage as the only factor which 
will alter the A.C. resistance. If we made a further 
assumption, that the anode battery voltage is fixed at 
120, we simplify the problem still further, for now the 
voltage of the anode is that of the anode battery less the 
fall in voltage over the coupling resistance. 

Thus a certain valve, which is a good one Of its class, 
with an anode battery of 120 volts, a grid bias of —1.5 
volts and a coupling resistance of 600,000 ohms, has an 
anode current of 80 microamperes ; therefore the fall in 
voltage over the coupling resistance is 48 volts, leaving” 
the anode voltage as 72. Under these conditions the 
anode A.C. resistance is 290,000 ohms, from which it is 
easy to find that the theoretical voltage amplification 1s 
0.6754. If the anode battery had been 75 volts instead 
of 120, the valve’s A.C. resistance under the same con- .- 
ditions would have been over 500,000. ohms and the 
amplification would be only o.545p. i 

We can now see that so far as voltage amplification 18° . 
concerned there are two variables, the coupling resistance - 
and the valve’s A.C. resistance, for as we vary the 
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former so we alter the latter. 
that is directly proportional ; 
double the coupling resistance does not mean that we ave’, 


-= doubled the valve’s A.C. resistance. 
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To show these things more clearly two sets of curves 
have been prepared. They refer to a well-known 2-volt 
R.C. valve. 
static characteristic curves, but the anode voltages of 40, 
60 and 75 were purposely made low so as to approximate 
fo working conditions. The second set of curves, Fig. 8, 
refer to the same valve, but having a grid leak nominally 
of o.5: megohm, but actually of 0.6 megohm connected 
to its anode. The battery voltages were 75, 100 and. 
120, the anode voltages depending of course on the grid 
bias which controls the anode current. 

The valve has an average voltage factor of 33, and 
the following approximate A.C. resistances for different 


conditions as to grid bias and anode voltage. 


_ Anode Grid Bias A.C. Resans Anode Current 
Voltage. _ (Volts). (Ohms). (Microamperes). 
40 ssi 0 150,000 — 200 © 
60 0 115,000 350 
75 0 95,000 508 
40 —0.5 200,000 96 
60 —0.5 130,000 202 © 
75 0.5 105,000 .- 330 
40 —1.0 450,000 36 
60 —1.0 190,000 102 
15 _+1.0 145,000 _ 194 
40 —15 | e 750,000 © 8 
60 —1.5 . 880,000 42 
. 75 —1.5 270,000 94 


Three examples will now be worked out to show what 
voltage amplification one may expect to get in practice. 

(1) Anode battery 120 volts; grid bias —1.5 volts; 
coupling resistance 600,000 Ohms ; ‘anode current 80 pA ; 
A.C. resistance of valve 290,000 ohms ; voltage factor of 
valve 33. ° 


; ; 600,000 
Amp lunes Hon == 600,000 + 290,000 


(2) Anode battery 120 volts; grid bias —1. 5 gelis: 
coupling resistance 1.5 megohms ; anode current 40 pA; 
A.C. resistance of valve 390,000 ohms ; voltage factor of 
valve 33; 


Amplification = = 


X 33 = 22. « 


1,500,000 
I,500,000 + 390,000 


(3) Anode battery 120 volts; grid bias —1.5 volts; 
coupling resistance 3 megohms; anode ‘current 33 pA; 
A.C. resistance of valve 590,000 ohms ; : yoltage factor of 


X 33 = 26. 


o valve 33; 


3,000,000 S. 
3,000,000 -+ 590,000 x 33 
These examples show that even though the A.C. 
sistance of the valve 
resistance is increased in value, the voltage amplification 
increases with the coupling resistance. For this reason 
one might be tempted to ‘use a coupling resistance of 
more than 3 megohms ; the calculation has not been made 
for a higher value, however, because such: values would 
not be used in practice for ‘various reasons. 
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Amplification = =-27°6. 


a 


The’ change . is not. one. | 
that is;: the fact that we. 


_The curves of Fig. 7 are the ordinary 


increases when the coupling 
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Fig. 7.—Static characteristic of a typical “ R. C.” valve with anode 
voltages approximating to working conditions. 


The amplification of 22-27, according to the coupling 


‘resistance used is, of course, quite a useful one, and at 
this stage it might be. as well to determine what A.C. 
Input can be applied to the valve without distortion. 


Normally it is necessary to work out load curves for the 
valve in order to show as nearly as possible the actual 
working conditions, but as we shall usually be dealing 
with fairly small input voltages this is not absolutely 
necessary and we can form an opinion from the curves 
of Fig. 8, remembering of course that the curves apply 
only to one particular case. Thus if a different valve is 
used, or a different value of coupling resistance, the slope 
‘of.the curves will be different, and so will their shape. 
We know, though, that the effect of increasing the value 
of coupling resistance is to lengthen further the straight 
portion of the curves, so that, if anything, we shall be 


- slightly underestimating the maximum grid swing with 


which the valve can deal without distortion. 


Permissibie Grid Swing. 


The curve, of Fig. 8, for 120 volts, is quite straight 
from zero to —2 volts grid bias.. If now we fix the 
_ grid bias at —1.5 volts, we are fairly safe in allowing 
the applied A.C. voltage to have a peak value of 0.5 
volt, which will give us an undistorted output of 11 peak 
volts, or should a 3 megohms coupling resistance be used, 


~ although this is not advised, an output of 14 peak volts. 


The grid of the succeeding . valve would therefore be 
biassed about — 12 and —15 respectively. 
It should be noticed that if an anode pee of less 
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Resistance-capacity Amplification.— 
than 120 volts is used, the value of the maximum A.C. 
input į to the grid will have to be reduced if distortionless 
amplification is desired; when the anode battery is more 
than 120 volts a little more A.C. can be applied. 
So far we have considered the valve and its coupling 
resistance, and we have found that when an alternating 
voltage e is applied to the grid an undistorted voltage e, 
is developed across the anode resistance (Fig. 9) pro- 
vided certain conditions are fulfilled. Now a complete 
stage of resistance-condenser amplification comprises two 
valves with two resistances and a coupling condenser as 
shown in Fig. 5 (a). Further, acoustic frequencies range 
from about 25-10,000 cycles, so that it is obvious .that 
the condenser is likely to have the effect of making the 
A.C. voltage actually developed across the grid leak Re, 
Tig, 5 (b), less than the A.C. voltage across the anode 
resistance R, because the impedance of the condenser 
varies with the frequency. It will also be clear that the 
effective resistance connected to the anode of the ampli- 
fying valve will be. less than the ohmic value of the 
coupling resistance R because the condenser C and grid 
leak Rg form a shunt path. Here, again, we have to 
remeno that the impedance of the condenser C, and 
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Fig. 8.—Curves of the same valve as Fig. 7 with an external 
anode resistance of 0.6 megohm. 


therefore that of the nee path CRe, varies with 


frequency. 


Fortunately, with normal values this latter effect is 


small, but the effect of the grid condenser in developing 
a voltage across its terminals which depends on the fre- 
quency is by no means unimportant—it is, in fact, one 
of the most important features in this method of amplifi: 
cation. 

To deal with the effect of CR, in | parallel with the 
coupling resistance R; if C is so large that for all fre- 
quencies its impedance is very small then we can ignore 
it, and simply consider the case of two resistances in 
parallel. For a coupling resistance of 0.5 megohm a 
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grid leak of 2 megohms would normally be used, and 
for 3 megohms a grid leak of,. say, 5-10 megohms, 
although it should be under- 

stood that the writer does not 
think it advisable to exceed 
5 megohms. Let us now 
find the effect of the grid 
leak in reducing the effective 
resistance connected to the 
anode. Our values are for 
R, 0.5 megohm, and for Rg 
2 megohmis; the nett result | 


i 3 Fig. 9.—In the absence of a 
1S 400,000 ohms, or, if we coupling condenser and leak a 


: . impi ti 
take the practical example *™P* ie andes cae 
represented in Fig. 8, 


Where the coupling resistance is 0.6 megohm, 460,000 
ohms. 


We can therefore modify our voltage amplification 
formula 


R 
R + Ric 


resistance R its effective value 


A= pt. 


and write for the coupling 


when shunted by a grid leak Rg. 


Then we have 


RER + R, = Rac 

In Example 1 on the previous page the resistance had a 
value of 600,000 ohms, the valve an A.C. resistance of 
290,000 ohms, and a voltage factor of 33.- If we 
assume that with the coupling resistance of 600,000 chms 
a 2 megohm grid leak is used, the amplification will be 
found to be a little more than 20 as compared with 22 
when the effect of the grid leak was neglected. 

A further effect of the lowering of the effective resist- 
ance connected to the anode is that the working. curves 
of the valve are changed; in fact, the length of the 
straight portion of the characteristic will be less. An 
effect of the grid leak is therefore to lower the alternating | 
current voltage which can be applied to the valve without 
distortion. Thus two effects are produced ; the one just 
mentioned, which, however, is not likely to be of much 
consequence, and the second, which is to reduce the 
voltage amplification, in the example considered from 


_ 22 to 20. 


(To be continued.) 


| 


IN NEXT WEEK’S ISSUE. 


N article by Capt. P. P. Eckersley, Chief Engineer 
of the B.B.C., on the distribution and power of 
broadcast stations ith special reference to the considera- 


tions leading up to the proposed Regional Scheme. 
00090 


Listeners living near the coast and subject to spark 
interference will also find an article of special interest 
dealing with the design and construction of a selective 


three-valve set (1-v-1) for long-wave broadcast stations. 
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| "Events of the Week 


BERLIN RADIO EXHIBITION. 


` Berlin will hold its Radio Exhibition 
this yéar from September 2nd to 11th in 
the Radio Industry Hall at the Kaiser- 
damm Fair Ground. 
0000 
THE NINETY-FIVE THOUSAND. 

Of the 125,000 wireless sets in use in 
Northern Ireland only 30,000 are licensed, 
according to counsel prosecuting on behalf 
of the Post Office in a wireless “ pirate ” 
case at Hillsborough Petty Sessions. 

0000 
TRUTH IN BROADCASTING. 


Translation. of a news item heard from 
a French broadcasting station :— 

“ À dangerous international handit has 
been arrested in Paris. He was born in 
Roumania in 1885, and since this date the 
police have been searching for him.” 

k 0000 | 
TOO COMFORTABLE? 

When Mr. J. A. Reading, of the 
Meriden Guardians, stated last week that 
the introduction of wireless in the 
Meriden Union Institution would cheer 
up the inmates, another guardian ex- 
pressed the fear that it would induce them 
to stop in the workhouse for ever. 
on 0000 

LISTENERS IN SWEDEN. 

Practically every twentieth Swede now 
_ has a radio receiver, according to a report 

: just - published by the Swedish State 
Telegraph Department. The total num- 
ber of licensed listeners in Sweden is now 
nearly 300,000. 
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COMPETITION ON A FIELD DAY. 

A direction finding competition between 
the Leeds and Sheffield Wireless Societies 
on Sunday, June 26th, ended in a draw. 
Each society provided two groups 
equipped with portable receivers, their 
task being to locate hidden transmitters 
on the moors near Penistone and Giggle- 
stone. i . 

oo0oo0oo 
AN OYSTER’S FEELINGS. 

The important question of whether 
Atlantic oysters resent radio is raised by 
Commander W. E. Parker, Chief of the 
U.S. Division of Hydrography and Topo- 
_ graphy, who states that operators of sub- 
marine listening equipment in the Atlantic 
report mysterious noises supposed to be 
the clicks of oysters! Apparently the bi- 
valves ~? the Pacific are more partial to 
scientific progress, fewer clicks having 
been heard in those waters. | 
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AN UNUSUAL QUERY. 

“‘ Is reception too easy? ’’ asks a wire- 
. less expert in a Scottish newspaper. 

If this is his trouble, our Information 
Department can introduce him to people 
who will speedily remove it. 

0000 : 


INDIAN BEAM STATIONS. 
The fourth and last group of Imperial 
wireless beam stations will probably be 


_ completed before the end of this month, 


when the service with India will be 
tested. 


OTe 
vax 


FN 

: K i 
VA 

H JA 
a 
H 


x A 4 ¥ 
= LED Pr 


SOUTH AFRICAN BEAM TRANS- 
MITTER. The aerial and reflector system 
at the Klipheuval Marconi Beam Trans- 
mitting Station, 30 miles N.E. of Cape 
Town. The masts are.300 feet high-and 
the distance between them is 650 feet. 
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n Brief Review. 


THE RADIO LAWYER. 

A reminder of the growing complexity 
of wireless legislation is provided by the 
news that Judge Stephen B. Davis, of 
Washington, has. been awarded the 
Linthicum prize of a medal and a 
thousand dollars for his recently pub- 
lished book, “The Law of Radio Com- 
munication.” Judge Davis’ book was 
selected out of a hundred manuscripts. | 

0000 


LAURELS FOR DUTCH WIRELESS 
INVENTORS. _ 

Any Dutch member of the Netherlands 
Wireless Telegraphy Society who, “by 
Invention or any new method contributes 
in the widest sense of the word towards 


, the advancement of the science and tech- 


nique of wireless,” may be the recipient 
of a newly instituted annual prize which 
has beén provided for by a donation of 
100,000 Dutch florins (about £8,300) by 
the president of the society. S g 


0000 ` 


HAPPY GREEKS. 


A new market for wireless apparatus is 
opened up in Macedonia by the decision 
of the Wireless Telegraphy Board in 
Athens to allow the use of radio receivers 
in Salonica and Cavalla. For the time 


- being the permission will be granted only 


to Greek subjects, but it is thought that 
the privilege will shortly be extended to 
foreigners. : 

ooo0oo0o 


BY BEAM TO SOUTH AFRICA. 


The recent successful tests with the 
South African beam service showed that, 
using two wavelengths, the two stations 


. are capable of carrying on a high speed 


duplex service between London and Cape 
Town for the greater portion of the day 
and night, although the contract called 
for only eleven hours per day. It is esti- 
mated by the Marconi ‚Company that the 
stations are able to handle 160,000 words 
per day in each direction. i 

The transmitting and receiving stations 


‚m this coundry ara .gituated, at, Bodmin 


q 


thirty mileg-porth-east „af Cape Town, 
while the recer is? st. Manertpn, five 
miles north af she city.^ ~ 2° 32° 

The exact wavelengths, of „the English 
station are > 16.136> mates Qay -~service) 


“and 34.013 -meirtas- inigat*service).: The. 


African wavelengths. are 16.077 and 
33.708 metres for day and night respec- 
tively. 


end > Bridgwater : avipfettivdly.:.> "The : >.> 
“African ° transmitter? 18: dV Klipheuyah > 
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PROGRAMMES “ON TAP." 


= Subject to the approval of the Post 
Office a company which has just been 
formed at St. Annes-on-Sea under the 
title ‘‘ Community Radio, Limited,” will 
supply broadcast programmes ‘‘on tap” 
to a number of subscribers for a weekly 
payment of 2s. each (including licence). 

The company, which possesses an eight- 
valve receiver, has already received appli- 
cations from forty would-be subscribers 
spread over a wide area. 
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: FORTHCOMING EVENTS. : 
: WEDNESDAY, JULY 6th. 


: Tottenham’ Wirelers Society —At 8 p.m. At 
: 10, Bruce Grove. Business Meeting, fol- 
: lowed by a talk on “Technical Terma,” 
: by Mr. F. E. R. Neale. 


THURSDAY, JULY 7th. 


Golders Green and Hendon Radio Socicty.— 
At 8 pm. At the Club House, Willificld 


: Way, N.W.11. Lecture: “The Etho- 
: dyne,” by Mr. B. J. Artin. 


: TUESDAY, JULY 12th. 


Thornton Heath Radio Society.—At 8 pm. : 
At St. Paul's Hall, Norfolk Road. De- 3 
monstration for Beginners by Mr, Atkin- : 
son, Subject: ‘Grid Bias and KRedur- 
tion.” 

SUNDAY, JULY 17th. | 


Golders Green and Hendon Radio Socicty. 
—Ficld Day. ; 
Muswell Hill and District Radio Socicty. : 
—Field Day (in conjunction with above). ; 
d « 


WIRELESS DURING THE ECLIPSE. 


Although at the time of going’to press 
the results of wireless experiments con- 
ducted during the solar eclipse had not 
been fully collated, certain important con- 
clusions had been arrived at. 

The tests carried out by the Radio 
Research Board, with transmitting 
stations at Peterborough and Birming- 
ham, served to show that the absorption 
of waves by the Heaviside layer during 
the period of the eclipse decreased to a 
tenth of normal, causing a tenfold in- 
crease in signal strength. 


oe @eree ra> } 


Wireless _ 
| World 


ROOM FOR RADIO DEVELOPMENT. 


Out of the 22 million homes 
United States, only six million are at 
present equipped with wireless receivers, 
according to the researches of the Ameri- 
can Federal Radio Commission. Eighteen 
million homes possess cars, sixteen million 


are wired for electricity, sixteen million . 


are equipped with telephones, and eleven 
million have gramophones. 


oooo 


_ NEWCASTLE INFIRMARY WIRELESS 
INSTALLATION. 


In the description of this installation 
in the June 22nd issue it was stated that 
250 pairs of phones could be used. This 
rather understates the capabilities of the 
apparatus, as we are informed that no 
fewer than 2,000 pairs can be operated, 
each of the eight power output valves 
being capable of supplyag 250 phones. 
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THE KING'S MICROPHONE. 


When the King visits Liverpool on July 
19th to open the Gladstone Dock His 
Majesty will again make use of the 
Marconiphone public address amplifying 
equipment. 

As on previous occasions, the special 
Marconi Magnetophone, which is reserved 
exclusively for the King’s-use, will’ be 
employed. In this instrument the usual 
iron cylinder is silver plated, and the 
entire microphone is covered by a silver 
wire cage bearing the Royal Arms in 
gold. l 
His Majesty’s microphone has been used 
on five. previous occasions, which are 
chronicled on a gold plate affixed to the 
cylinder, and are as follows :— 

July 19th, 1924.—Opening of Liverpool 
Cathedral. 

May 4th, 1925.—Opening of Wembley 
Exhibition. | 

May 30th, 
West Road. 


1925.—Opening of Great 


. MYSTERY STATION AT WORK. 5 CT, the transmitter whose clandestine Papeete 
tions provided the *‘ scent” for an exciting hunt by members of the Golders Green 
and Hendon Radio Society on a recent Geld day. 


in the. 
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June 27th, 1925.—Royal Air Force 
Pageant, Hendon. E E 
July 13th, 1925.—Opening: of British 


` Medical Association new buildings. | 


It is certainly the handsomest and most 
valuable microphone in existence. 


fom ememe) ° 
PROGRESS IN AUSTRIA. 


Since broadcasting started in Austria 
on October Ist, 1924, the number of 
licensed listeners has grown to 224,352. 
At the end of 1924 there were 94,322. 
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ON THE RIGHT SCENT. Mr. Rinurice 
Child (on left) with the portable receiver 
which located the hidden station 5 CT. 


WIRELESS AT WESTMINSTER. 
By Our PARLIAMENTARY CORRESPONDENT. 


Wireless Telephony to Fishing Vessels. 


Mr. Grotrian asked the Postmaster- 
General in the House of Commons last 
week whether, in view of the advantage 
to the fishing fleet, it was permissible for 
private individuals to establish a wireless 
telephone service with the trawlerg and 
other vessels with which they were con- 
nected ; and whether he would define the 
general attitude of the Post | Office 
towards initiative of this nature ‘which 
was ‘not met by any existing State 
service. PS 

Sir Wm. Mitchell-Thomson replied that 
in view of the risk of interference jit was 


- not practicable to permit the establish- 


ment of private wireless stations for com- 
munication with ships at sea. Wessels 
fitted with wireless telegraph appkratus 
could send and receive messages through 
any of the Post Office coast station, and 
in order to meet the needs of a npmber 
of trawlers which had recently beenrfitted 
with wireless telephone apparatus, 
arrangements were being made to equip 
the new coast station now in course of con- 
struction at Mablethorpe with suitable 
apparatus for the exchange of ages 
with these vessels by wireless telephony. 
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- A Stable Superheterodyne. 
(No. 244,484.) 


Convention date (France): 
12¢h, 1924. 


_ The above specification, granted to L. 
Levy, gives considerable constructional 
details of an eight-valve superheterodyne 
receiver, the arrangement of which is 
shown in the diagram. The most import- 
ant parts of the circuit will only be re- 
ferred to in detail, and those not men- 
tioned may be considered as quite normal. 
The valye V, is employed as a local os- 
cillator, V, and.V, are first and second 
detectors respectively, while V, and V, 
arè additional .low-frequency amplifiers, 
the anode circuit of the valve V, contain- 
ing the telephones T. The filament and 
anode ‘circuits ‘are respectively supplied by 
common batteries B, and B,- The local 
oscillator is of. the shunt type consisting 
of a tuned circuit 9 10, a stopping con- 
denser 11,.and‘a high-frequency choke 12. 
The output of the oscillator is trans- 
ferred through a special condenser com- 
prising -two fixed electrodes 15 and 16, 
and a movable electrode 14. The valve 
V, is arranged as a high and 
intermediate frequency ampli er. <A 
frame aerial is tuned by a condenser 17 
and is connected at 19 and 20. The in- 
put is connected in series with the grid 
circuit of the valve V, and a condenser 18 
of small value and an air-core inductance 


December 


29. The primary of a high-frequency 


Q 


. ment circuit. 
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iron-core transformer 25 and an inter- 
mediate frequency circuit 23 24 is in- 
cluded in the input circuit of the valve 
Va The secondary of the iron core 
transformer 25 is connected between. the 
grid and filament of the detector valve 
V,, while the anode circuit of this valve 
contains an intermediate circuit 28 26, 
coupled to an inductance 29. The tuned 
circuit 29 18 is tuned to a frequency 
which is considerably higher than the 
intermediate frequency, but is very 
tightly coupled to the intermediate cir- 


‘cuit 28 26. The circuit 23 24 is coupled 


to the grid of an amplifier V, through a 
condenser 30, a similar arrangement being 
used with the other intermediate ampli- 
fiers. The circuit is stated to function 
in the following manner. The special 


coupling condenser 14 15 16 enables the | 


effect of the local oscillator upon the grid 
of the valve V, to be made as weak as 
desired, since the potentials across the 
electrodes 15 16 are 180 degrees out of 
phase with respect to the common fila- 
The valve V, amplifies the 
radio-frequency oscillations, while the 
valve V, by virtue of a rectifying effect 
produces beat frequency oscillations. The 
beat frequency is transferred by means of 
the coupling between 26 and 29 to the 
valve V, for amplifiication at inter- 
mediate frequency. The intermediate fre- 
quency voltages existing in the anode cir- 
cuit of the valve V, are then applied to 


the input of the normal intermediate 


(i 


ilill 


(Cien 


(( 


amplifier, that is, the valve V,, where 
they are amplified by the valves V, and 
V, and are finally detected by the valve 
Va the output of which is amplified by 
the low-frequency valves V, and V,. 


Since the circuit 29 is tuned to a fre- 


quency which is high compared with the 
intermediate circuits 23 24, 32 33, 35 36, 
the intermediate amplifier is rendered 
stable. A further feature of the inven- 
tion consists in placing the whole system 
in a screened compartment to prevent the 
amplifier being influenced by stray fields. 
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A Four-electrode Multi-vibrator. 
(No. 287,279.) 


Application date: February 9th, 1926. 

The above British patent, granted to 
N. V. Phillips’ Gloeilampenfabriken, de- 
scribes how a four-electrode valve may 
be used as a multi-vibrator. The inven- 
tion relates to the type of circuit in 
which two three-electrode valves are 
coupled together by a resistance, and re- 
action is obtained by coupling the anode 
of the second valve to the grid of the 
first. Very strong current impulses are 
obtained in this circuit due to the periodic 
charge and discharge of the coupling con- 
denser, the frequency of this charging and | 
discharging being determined by the 


_time constant of the circuit comprising the 


coupling condenser and leak. A similar 
type of circuit is claimed in. this specifi- | 


| Eight-valve superheterodyne circult. .(No. 244,484.) 


24 


cation for the use of a four-electrode valve 


in the manner indicated in the diagram. 
The battery B, heats the filament, while 
the anode circuit is supplied by one bat- 
tery B, 
through telephones T or, other indicating 
devices, while additional voltage is sup- 
plied by another battery B,. 
:3 made at a point X to.the inner grid G, 


through a resistance R,, this grid being - 


coupled .through a condenser C to the 


other grid G, connected to the filament. 


through a leak R,. The value of the 
coupling condenser may lie between 2,000 
cms. and 1 mfd. The resistance R, is 
approximately one megohm, while the 
other resistance R, is of the order of a 
few thousand ohms. Ii is stated in the 


The Feminine Touch. 


A tribute to feminine skill in an article 
entitled “ Hats Off to the Ladies’’ ap- 
pears in. the current number of Cossor’s 
Radio .Mad,.:in which the writer de- 
scribes the many difficult operations skil- 
fully carried out. by the girls in the 
Cossor valve factory. `> . l 

Other features :of- special interest to 


retailers deal with summer. sales, ‘ truth. 


in advertising,” and hints on window 


dressing. 
0000 


An Annual Event. 


The many wireless firms which ex- 
hibited at this year’s British Industries 
Fair will note with interest that this 
function is assured of being an annual 
event for the next three years, the 
Government having leased the White 
City, Shepherd’s Bush, for the London 
section of the Fair for the necessary 
periods in 1928, 1929, and 1930. 

The next Fair, which will be held 
simultaneously in London and Birming- 
ham from February 20th to March 2nd, 
will be by far the largest British Indus- 
tries Fair on record. 


OUTDOOR WIRELESS The new 


handling. IE 18 


the anode being connected 


Connection 


Marconiphone 
Portable, Type 43, built specially to withstand rough 
entirely self-contained, 
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specification that the circuit functions in 
the following manner. The condenser C 


| first charges rapidly and then more slowly 


Multi-vibrator 
electrode valve 


circuit using a four- 
(No. 267,279.) 
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| NEWS FROM THE TRADE. 
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A Watmel Move. 


Owing to the increasing demand for 
Watmel products, the Watmel Wireless 
Co., Ltd., has moved to larger and more 
commodious premises, its address now 
being Imperial Works, High-st., Edgware, 
Middlesex. 
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Distinguishing Different Valves. 


The familiar orange and blue cartons 
used for Cossor valves have in the past 
been stamped “6 volt H.F. or detector,” 
“ Stentor Six,” etc., to differentiate be- 
tween the various valves in each range. 
This method of stamping has now been 
abolished, and the new system is to stamp 
each box ‘610 H.F.,? “610 P.,’’ etc. 
This effort at standardisation should prove 
useful to valve users, since from the title 
the filament voltage and current of the 
valve and the use for which it is intended 
are at once evident. 
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provision is made for ihe addition of externai aerial 
and earth if distant reception is desired. 
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until a critical potential difference is 
reached. At this moment a rapid dis- 
charge occurs accompanied, of course, by 
a reversal of the current. - The condenser 
then charges again in the same manner, 
but in the opposite sense. The low self- 
induction present in the connecting leads 
maintains this. sequence of operations in 
somewhat the same manner as a fiy- 
wheel allows the piston in 4 reciprocating 
engine to be carried over, the top 
bottom centres. The smaller the self- 
induction the greater will be the tend- 
ency for the current curves of the dis- 
charge to differ-from a sine wave. * This, 
it is stated, results in it, being possible to 


sift out the higher harmonics very easily, 


and even those of radio frequency. 


Burndept Wireless, Limited. © © . 
In the Chancery Division last week Mr. 
Justice Eve made an order, on the applica- 
tion of Mr. Andrewes-Athwatt, on behalf 
of Messrs. Coutts & Co., for the appoint- 
ment of a receiver of the assets.‘of Burn- 
dept Wireless, Limited. It was submitted 
in the application that the matter was an 
important one, as, the directors of -Burn-. 
depts had just resolved -that;-owing to: 
the company’s finances, they could not 
continue to carry on business. .. The 
money of the applicants was not yet pay- 
able, but the assets were in jeopardy. 
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‘‘Gecophone ” Price Reductions. 


The General Electric Co., Ltd., of 
Magnet House, Kingsway, W.C.2, an- 
nounce that they have made several re- 
ductions in the prices of ‘‘ Gecophone” 
wireless apparatus, The changes affect 
certain accessories and loud-speakers. 
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A Mullard Demonstration. 


At a Midsummer Fête held at St. 
Luke’s Church, Balham, on June 14th 
and 15th, the Mullard Radio Valve Co., 
Ltd., gave a wireless demonstration using 
an ordinary three-valve receiver employ- 
ing Mullard valves. Four ‘‘ Pure Music ” 
speakers were distributed in the grounds 
and provided good musical entertain- 
ment. In addition, a microphone ar- 


rangement: was installed so that announce- 


ments could be made fron time to time; 
and a gramophone pick-up with a three- 
valve amplifier was used during the-time 
when the 2LO programmes were unsuit- 
able for the purpose. 
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Changes of Address. 


Owing to the increasing demand for 


and © 


} 


“ Ekco” H.T. units, Messrs. E. K. Cole, . 


Ltd., the sole manufacturers, have moved’ 
to more commodious premises, their new 
address being “ Ekco’’ Works, London’ 


Road, Leigh-on-Sea, 


oo0°o 


To secure centralisation of the various. — 
departments, Messrs. Treleborg Ebonite. 


Works, Ltd., have moved to a new ad- 


dress giving more facilities for efficient 


distribution. Their new address is Union 
Place, Wells Street, London, W.,1. 
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Amateur Empire Relay.—Why Do We Ki 


NEWS FROM 
ALL QUARTERS. 


By Our Special Correspondent. 


locycle ?—S.O.S. Ingratitude.—Opening the Menin Gate.— 
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Lucky Australian Amateurs.—For and Against School Wireless. 


Amateur to Conduct Empire Broadcasts. 

An important step in the direction of 
short-wave broadcasting to the Dominions 
‘is to be taken on or about August 15th, 
when Mr. Gerald Marcuse. (G2NM), the 
well-known Caterham amateur, will begin 
experimental relays of the-B.B.C. pro- 
grammes on wavelengths of 23 and 33 
` metres. | a 

The Postmaster-General has provision- 
ally approved of the scheme, with a view 


to determining whether or not a regular. `` 


x , 


broadcast service to’the Dominions can 
be efficiently maintained. $ 


I hear that Mr. Marcuse’s transmitter 


has recently been rebuilt, a new power 
supply being installed. Marconi rectify- 
ing and transmitting valves will be used. 
7 a000 ; 

‘Hush-Hush ” Empire Transmission ? 

~ Readers interested in short-wave broad- 
sasting to the Dominions might do worse 
than listen to certain relays of the London 
programme emanating from the Putney. 
district on 38 metres.' 


A friend who picked up this elusive: 


relay the other evening between 9 and 10 


o’clock tells me that the quality was re-. 


markably. good. Have you heard it, 


Dominions ? oe 
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Why We Kilocycle. : 

- What led the B.B.C. to choose the pre- 
sent time for the change from wavelengths 
to kilocycles? The interesting fact emerges 
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FUTURE FEATURES. 


London. 
Jury 10rn.—Military Band Pro- 
gramme and Vocalists. Ser- 
vice -relayed- from St. Martin- 
 in-the-Fields. 7 
JuLy 12ru.—‘“‘ Histoire du Soldat ” 
- . (Stravinsky), relayed from the 
Arts Theatre Club. - k 


Juty 15rm.—“ Les Cloches des’ 
‘A Comic Opera 


Corneville.’’ ’ 
-in Three Acts.’ 
.. Birmingham. _—s_. 
Jury .13TH.—Military Band Pro- 


grammie, rglayed from Royal 


Leamington Spa. > -> 


Jory l6TH.—“ A Marriage Has 


‘Been Arranged.” A Play by 
Alfred Sutro. . DE 


m 


Bournemouth. 


` Jury 14ru.—Concert by the Muni- 


cipal Orchestra. and Chelsea 
Singers. l 7 re 
ae Cardiff. . 
Jury 14TH.—Opening Ceremony of 


‘The Winter Gardens Pavilion. 


Manchester. 


JuLY 127x.—* In the Gloaming,”’ a 


new iplay by” Patience Ray- 
‘mond. ` 


Jury 16rm:—“On with the Show 


of 1927,” relayed from Black- 
pool. a E 
‘Glasgow. — 


enenecenesoucssesers 


enced - by . international 


sooovoooosso 


COCCOOOEOEHSORHEOES SS CESOOHSH LOH HT IEEE EEE EE Peres eeneeooort seonerrease® 


. 
eOCAveasodeteoe 


"The Important Postcard. 


Internationalism in Broadcasting. 


Thus the international aspect of broad- 
casting is more and more affecting the 
trend of the art in individual countries, 
and whereas the matters hitherto influ-. 
relationships 
have been mainly. technical, there seems 
little doubt that before’ long programmes 
will be similarly affected. 

Perhaps the problem of original talent 
supply, which tends to grow greater as 
the years advance, will. be solved by the 
sharing: of programmes throughout the 
world: . ee. a i 

A world-programme bureau, complete 
with “f S.B.” board, and situated at, say, 
Geneva, would be an interesting place, 
especially for the operators ! 
` ©. 0000 
A Peculiar Type. 4 
Prompted by a vulgar curiosity, I am 


looking for a certain human ‘‘ type.” The 
search is rendered rather difficult by 


reason of the fact that his or her character: 


_ istics rather stagger the imagination. I- 


refer tothe type of person who persuades 


“the B.B.C. to broadcast an S.O.S. and 


who, when the appeal has been satisfac- . 
torily answered, neglects to acknowledge 
his. indebtedness to the. Corporation. 

i QĠOO: 


e 


There are apparently quite a lot of these 
amiable people about, and the B.B.C. has 


had to prepare a special printed postcard 
with which to jog their memories.. This 
card, which is immediately forwarded to 
people who wish to have an S.O.S. broad- 
cast, contains the simple question : Was 
the appeal successful . or unsuccessful? 
The recipient is asked to keep the card by 
him for a few days in order to give the 
. 8.0.8. a chance, and then to return the 
card to Savoy Hill. 


JuLY 121rH.—Opening of the Kelvin 
Hall by His Majesty the King. 
| Aberdeen, . 
Jury 127H.—'' The White . Cock- . 
ade,’ a Romance of ‘the 
“.Forty-Five.”. . i ; 
Belfast. 
Juty 12ru.—IīIsle of Man Pro- 
gramme. | , 


- : - oe . . FÀ 
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that the decision was mainly inspired by 
the action of the U.S. Federal Radio Com- 
| mission, which issued a similar fiat shortly 
i > before the B.B.C. announcement. 
i \ It has been realised at Savoy Hill that 
* |} calculation by frequency will simplify ‘dis- 
i | cussions at the forthcoming International 
i® { Radio Conference at ashington,. at 
which questions ‘rélating to broadcasting 
will fill a considerable part of the agenda. 
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Saving Three-ha’pence. 

In cases where a broadcast appeal has 
proved unsuccessful it is, perhaps, more 
comprehensible that the individual con- 
cerned might: forget, in the stress of cir- 
cumstances, to inform the B.B.C. When, 
however, thé appeal brings the longed-for 
result the omission to spent three-halfpence 
on a letter to the B.B.C. represents some- 
thing uncommonly like base ingratitude. 


Since the B.B.C. have initiated their | 


postcard scheme, the outcome of 107 out of 
111 cases has been ascertained. Of the 111 
cases, 57 met with success. 

o000 


Reception Forecasts. 

Side by side with its regular weather 
report a Milwaukee newspaper publishes a 
regular wireless reception forecast. 

Here is a typical prophecy :—‘‘ Good 
volume and distance to the east, on 
Monday night; poor distance and pr obably 
fading to the south ; west and south-west 
distance poor. Reception on Tuesday 
night will be uncertain, with poor distance 
west and south-west.” 

On Tuesday Milwaukee probably went 
to the ‘‘ pictures,’? and saved battery 
juice. i 

oo0o0o0 


Menin Gate Broadcast. 


The ceremony of opening the Menin 
Gate Memorial will be broadcast from all 
stations on the morning of Sunday July 
24. Field-Marshal Lord Plumer will 
open the Arch. His and other speeches, 
hymns, prayers, the Last Post and the 
Reveillé wiH be relayed by land line from 
the Menin Gate to Ypres, and thence to 
Brussels and Savoy Hill, London, by 
telephone line. 


LOGGING. 
How a northern reader spent the precious 
seconds during the total eclipse. 


LOOKING, LISTENING, 


.The ceremony will be performed in the 
presence of a large gathering, including 
relatives of those commemorated on the 
Memorial, and representatives of units 
which fought in the Salient. The voices 
of this vast assembly joining in the ser- 
vice will be heard by listeners throughout 
the British Isles. 


“intime ” to be found only in Paris. 
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The “Revue Intime.” 


Alice Delysia is presenting a revue en- 
titled ‘‘ Paris Calling’? on July 9. This- 
is a Continental entertainment composed 


by Oscar M.’ Sheridan and Hubert W. 


-© David, with additional sketches by Yvonne ~ 


Arnaud and Lucienne Herval. It is an 
attempt to portray the type of “‘ revue 
The 
cast will include Mlle. Marova, Henri 
Leoni, the Gresham Singers, Colleen Clif- 
ford, Rex Evans and Yvette Darnac, the 
revue orchestra being under the direction 
of Stanley Holt. 


Lucky Amateurs ! 


One cannot recall a case in this country 
where a broadcast programme has been cut 
short for the sake of amateur transmitters 
waiting to experiment. In Australia, 
however, the amateur is still reckoned an 
important personace. 

On a recent Sunday evening, 
correspondent, 3LO, “Melbourne, 
down abruptly at 10 o’clock in the middle 
of an interesting programme in deference 
to amateur transmitters who regard after 
10 p.m. on Sundays as sacred to their own 
activities. 

The broadcasting programme had been 
delaved earlier in the evening, with the 
result that at 10 o’clock the programme 
was several items ‘‘ behind time.” But 
the amateurs had te be remembered ! 

0000 
Where Broadcasting Fails. , 

Now that the novelty associated with 
broadcast lessons in school has worn off, 
educational authorities are growing more 
critical regarding the scope and limita- 
tions of the broadcast teacher. 

A new booklet, entitled ‘‘ Educational 
Broadcasting,” published by the B.B.C. 
and submitted by them at the Imperial 
Conference on Education, presents a very 
clear survey of the work already achieved 
in this direction and the possibilities that 
lie ahead The writer, presumably a 
member of the B.B.C. staff, is commend- 
ably frank in his statement of the limita- 
tions of the wireless lesson. 

Wireless, he affirms, cannot replace the 
living teacher, and the wireless lesson 
must alw ays partake of the nature of a lec- 
ture. 
able, and certain difficulties regarding 
curriculum are apparently insuperable ; 
moreover, it is only within limits that 
wireless can provide for espresson on the 

part of the pupil. 


oo0oo0oo0o 


A Word in Favour. 


On the other hand, there are many 
things which wireless is eminently quali- 
fied to carry out. It can bring remote 
schools ine touch with experts, it can 
strengthen the staff of a school by pro- 
viding a fresh outlook and fresh voices, 
and is valuable in enabling school chil- 
dren in isolated places to participate in 
important events such as Armistice Day 
Celebrations in London, services in West- 
minster Abbey, etc. 

There is another important recommenda- 
tion I have not heard mentioned before. 
The loud-speaker lesson (says the writer) 
provides an exercise of concentrated listen- 


0000 


says a 


closed | 


Some loss of personality is inevit- 
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ing” to a continuous train of thought 
clearly spoken in good English, and is hes 
a valuable mental discipline. 


— me, ramet a RL a a 
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“WORLD'S LARGEST “MICROPHONE.” | 
No, this is not a real ‘“ mike.” It is the 
architectural symbol adorning the new 

building of 3LO, Melbourne, 
This-is true enough, provided the loud- 
speaker is not of the type that demands 
concentration to the point of madness. 
oo0oo0oo0 


Copyright Conundrums. 

In the course of the legal action be- 
tween M. André Messager and the 
B.B.C., an interesting point was raised 
with regard to the reception of broadcast 
music in countries where the music in 
question is copyright. 

This is not the first time that the proi: 
lem has faced the B.B.C.> When con- 
templating the relay of an American pro- 
gramme the Corporation scans the advance 
programme very carefully to ensure that 
they will not be re-broadcasting tunes that 
are copyright in this country. On more 
than one occasion WGY has been asked to 
change a certain dance number to avoid 


conflict with the copyright law. 
oo0oo0oo 


. Broadcasting and Feminine Psychology. 


Mr. Fred Smith, the director of the 
Crosley broadcasting station WLW at 
Cincinnati, has concluded that the 


psychology of women listeners is different 
in the morning. Exactly what he means 
by this audacious conclusion may be 
uncertain, but he is putting his views 
into effect by substituting practical fea- 


tures for the usual morning musical 
items, 
One wonders whether the B.B.C. has 


ever taken into account the changes in 
feminine psychology at different periods 


of the day. The woman listener who is 
captivated by a Savoy band waltz at 
midnight may ‘‘see red” when she 


hears the same tune from Daventry amid 
the clatter of the kitchen next morning. 
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- The Editor does not hold himself responsible for the opinions of his correspondents. 


l Cofrespondenne should be addressed to the Editor, ** The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


EMPIRE BROADCASTING. _ , | 
Sir,—In reply to your invitation published in The Wireless 


World of .May 4th, 1927, asking the Dominions to send in their 
views on Empire Broadcasting from England by means of short 
waves, I am requested by my Council to forward you the copy 
of a letter which was sent to the Radio Society of Great Britain 
in.September of last year. | | 
. As the views expressed therein are still those held by us 
to-day, we should be glad if you- would publish the letter in 
order, not only to assist us to attain our- object, but also to 
let the rest of the world know that South Africa has been 
urging this matter on the English authorities for some time. 
3 i ` [copy] - R 
“The Hon. Secretary? _ 
.Radio Society of Great Britain. , ` 
« Dear Sir, ; > 
` I am directed by the Council of the Radio Society of 
South Africa to address you with a view to inducing your 
society to use its influence towards the establishment of a 
short-wave station in the old country on such lines as would 
enable the Dominions to enjoy something of British broad- 
casting. : 
There are three broadcasting stations in this country—at 
. Capetown, Johannesburg and Durban—all of which are 
under public or semi-public management—Capetown under 
the auspices of the Publicity Association, Johannesburg 


under the Associated Scientific and Technical Societies, and. 


Durban run by the Municipality. XI remind, you df: this 
that you may realise that these stations are under the 
direction of public-spirited honorary committees or boards 
whose one aim is the advancement of.broadcasting for the 
benefit, enlightenment, and education of the public and 
whose ingrained loyalty to the old country finds it somewhat 
galling that the only broadcasting from overseas. reaching 


this country with sufficient power. to permit of relaying, 


emanates from the United States (KDKA and 2XAF 
short-wave stations). " 
the B.B.C. (or its successors), and, indeed, all English manu- 
facturers, could realise the effect this has on public senti- 
ment and the wireless market generally, here, not a day 
would ‘be allowed to pass before the establishment of a 
short-wave station were put in hand. | | 

It is only for a few months in the year. that the most 
sensitive of our receivers are able to record “snatches ” of 


English broadcast programmes and copy isolated announce-. . 


ments, and yet on several occasions successful relays have 


been given of the American short-wave stations (on the last - 


occasion when Capetown relayed KDKA the whole of its 


programme was published in the following morning’s issue . 


of our daily papers). These programmes reach us between 

3 and 7 a.m. ! and you will, therefore, understand how they 

are naturally handicapped as against the English præ- 
` grammes which would reach us between 10 p.m. and mid- 

night or 1 am., a comparatively reasonable hour for 
- listeners. 

The letter by Captain Eckersley lately appearing in wire- 
less magazines has been perused by South African wireless 
men with the greatest disappointment. It is felt here that 
what has been done by private enterprise (commercial) in 
` America, unsubsidised by private funds or fees, should 
surely not prove too much for an institution financially sup- 
ported so substantially as the B.B.C. (or its successors) by 

the British public. a 
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If we are to wait until the development of radio science 
permits the establishment of a station in England that will 
be able to transmit programmes to South Africa with the 
reliability, strength and purity they are received in the 
Metropolis I fear none of us now living will ever enjoy 
them; but your society will, I am sure, realise the hunger 
that must necessarily exist in the Dominions for some parti- 
cipation, however imperfect, in the British programmes, and 
if only we could’ receive them with the strength and reli- 
ability of the American stations that would be a wonderful 
help towards fostering and enhancing the bond of empire 
all loyal Britishers desire to see strengthened. | 

In these circumstances my Council feels justified in urg- 
ing your Society to use its very best endeavours towards . 
ensuring the earliest possible establishment of a powerful . 
short-wave broadcasting station in England (call it`experi- 

mental if you will) to run collaterally with the existing 
stations and so serve as a powerful, far-reaching bond of 
Empire, sentimentally and commercially, between the Old 
Country and the Dominions.’ 
e Yours faithfully, 
Gro. H. Joun SADLER, 
| . Hon. Secretary.” 
I have notified the Radio Society of Great Britain that this 
letter is being sent to you for publication. 
, . GEO. H. JOHN SADLER, 
) ong Hon.. Secretary. 


% 
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Sir,—In connection with the Editorial survey of matters 
radio in your issue of May 4th last, in which you invite ex- 
pressions of opinion from oversea readers, I would like to -state 
that the great body of listeners in South Africa and Rhodesia 


. are unanimous in their- desire to. listen first-hand to British 
broadcasting; in this connection a letter was addressed to 
. me _, the Broadcasting Council of Great Britain on. April 26th, 

My Council is convinced that if only the British public, — T 


1927, copy of which: is enclosed for your information. 


_“Sir,—This Society has always -been -prominent in. the 
matter of advocating ultra short-wave transmissions of 
ordinary broadcast programmes, and this question is the 
reason for inditing this letter. ne 
` As you are probably aware, the ‘‘ Old Country” is held — 
in great affection by a considerable number of . English- 
speaking persons resident in the Colonies, who are ever on 
the alert to obtain first-hand news, etc., of, and from, Great 
Britain; the strides made in Radio seem to bridge over the 
gulf of space, and thousands of radio enthusiasts—almost 
- hundreds of. thousands—are particularly anxious to be in ‘the 
position of being able to listen to an English Broadcasting 
station. Great progress has been made in England in the 
matter of high wavelength and ordinary broadcast-band work, 
but from experience it is felt that the only way in which.. 
those Colonies, lying south of the Equator, would be able to 
receive oversea work fairly consistently without those terrible 
electrical, atmospheric disturbances with which, -I under- 
stand you are not greatly troubled, is by. the medium of © 
ultra short-wave transmissions; this aspect is a very inter- 
esting one in the matter of the fillip it.would give to the 
scientific and technical side of broadcasting. .. If a ‘sug- 
gestion would not be received amiss, we would like to sug- 
gest for your consideration a wavelength of about 35 metres. 
In this country we receive, besides American” stations, the 
Holland: ultra short-wave programmes, which are seldom 


28 >» 


marred by atmospherics, and which, of course, substanti- 

ally prove the practicability of the foregoing suggestion. 

I trust you will appreciate the great boon it would be, 
to receive an English programme and thus enable listeners 
here, and probably in Australia, to hear ‘‘ Big Ben” with 
a reasonable regularity, and.so annihilate distance.” 

This fairly well covers the view held in this country and it 
is therefore unnecessary to reiterate the sentiment expressed 
therein. _ CLAUDE. LANCASHIRE. 

Chairman, The Umlazi Radio Society. 


Sir,—I feel I represent the opinions of a vast number of 
ex-wWireless enthusiasts in this country. I have twice taken 
up wireless as an entertaining hobby, and cheerfully attempted 
to sift the mediocre programmes of our three local stations 


from the mush of the world’s best atmospherics, first with’ 


a two-, then a four-valve straight circuit, but my best results 
would have made a pre-war gramophone manufacturer commit 
an act of violence on the loud-speaker. 

I am not really complaining about the statics; they are just 


our handicap; but I do complain that after spending £20 . 


or so and provoking much blasphemy with a soldering iron 
and self-pinching pliers one can get no further than hearing 
snatches of a market report in ‘‘ Africans,’’ or spasms of a 
’cello solo representing a white ant crawling down the passage 
with its boots off, by a man who learnt the instrument by 
correspondence. : 

I am prepared to sit and listen to a faint transmission if only 
I can feel that Jack Hilton or someone is at the other end, 
and I know that there are hundreds of wireless sets scrapped 
in this country because we have no one to pick up most of 
the time except our well-meaning three local stations. 

Wessels Nek, | C. R. HALLE. 

Natal, June 7th, 1927. 


Sir,—As a regular subscriber to your paper I am glad to 


see that you are taking up rather strongly the matter of Empire. 


broadcasting.- 

We here in Trinidad are taxed by the local government for 
having wireless receivers, yet we have no local broadcasting 
station. . | 

I have proved by experiment that short waves are the 
only practical ones for these tropical parts. Many expensive 
sets for long waves have been discarded in disgust. 

We get good and regular reception from America, though 
KDKA recently seems to have got jammed by another station. 
Holland has proved that it is practical to receive here from 
Europe from two hours before sunset (Trinidad) onwards. The 
recent speeches by the Queen of Holland from PCJJ I heard 
very distinctly. There is a good market, I am sure, for short 
wave receivers in these parts, and they are so economical, 
only requiring one or two valves and as low as two volts. 
America. has been favoured in the past for wireless goods 
in these parts. England should wake up to the possibilities 
of this trade. (REV.) EDGAR A. JONES. 

Trinidad, B.W.I. | ; 

June 13th, 1927. 


Sir,—Further to other letters of mine which have appeared 
on the subject of Empire broadcasting, perhaps you will allow 
me again to occupy just a few more lines of your valuable 
space. | 
It is now obvious that the B.B.C. do not intend to hurry 
themselves in any way over the matter, in addition to the 


statement that in any event they do not consider the art’ 


of short-wave communication at present sufficiently advanced 
{o warrant such a service being established. Capt. Eckersley 
has made the statement, therefore it must be so. But one 
wonders (very much) who the short-wave experts are at Savoy 
Hill (if there are any at all) who try to sling this futile rot 
on an unsuspecting public. The average man in the street is 
that type of fool who will believe practically anything one 
likes to tell him, but one can go too far sometimes, especially 
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when there is proof'in large letters to the contrary to what 
one has said. What is the use of the B.B.C. saying they doubt 
the technical possibility of an Empire service when the Dutch 
and American short-wave stations are such a success? Simply 
a case, I am afraid, of high power and kilocycles touched 


(just slightly) with the attitude adopted by some of the other 


Government-controlled bodies or Government departments : 
“ Ignore the public; we are the Office.” and so forth. 
If the B.B.C. want proof of the capabilities of short waves, 
and if they are incapable of finding things out for them- 
selves, as they appear to be, I suggest that here is a splendid 
opportunity for the T. and R. section the R.S.G.B. to 
provide a proof of their capabilities. This admirable organisa- 
tion has never distinguished itself very greatly in any direc- 
tion except allowing its members to send useless CQ’s and 
American nonsense, and it seems that if the T. and R. section 
arranged for one or two of its members’ stations to relay 
the B.B.C. programmes on short waves for a definite period, 
it would greatly enhance the value of the amateur transmitter 
in the public eye, help the B.B.C., and at the same time make 
the engineering staff look ridiculous, which in itself would be 
delightful. ; 
One imagines that such stations as 20D, 2NM, 2LZ would 
be only too pleased to carry out such work providing the 
R.S.G.B. paid any small expenses they might incur. And 
if these experiments were undertaken on low power there is all 
the more reason why a service on high power should be highly 
satisfactory. No doubt, of course, many members of the 


'T. and R. section would be far too busy sending their childish 


little OM’s, FB’s, YL’s, etc., to concern themselves with mere 


- broadcasting, but, thank goodness, there are a few seriously 


minded experimenters left who might carry out, at any rate, 
the preliminary work. 

I have put my schemes (all utterly absurd, no doubt) before 
you, sir, in this and other letters because I know what a ve 
great thing an Empire service would be. I have had the 
pleasure of advising many colonials as to what type of set 
they should use in various parts of the world to hear British 
broadcasting; it was usually a superheterodyne, and, having 


paid the price such a set carries, they would, in most cases, 
-be perfectly contented with the thought of hearing Big Ben ~ 
and a scrap of news through Daventry, perhaps on one or two 


nights a week. This may give some idea of how a short- 
wave station which can and would give far more satisfaction 
than this would be appreciated. DALLAS BOWER. 
Brighton, 
June 23rd, 1927. 


Sir,—It appears to me that those who advocate the erection 
of a short-wave broadcasting station in this country by the 
B.B.C. are entirely ignoring the claims of the two million 
licensees who provide the B.B.C.’s funds. 

Money has yet to be found to provide for the proposed new 
high-power regional stations which it is proposed to erect 
shortly in this country, and more money will be required to 
transmit two programmes from each station. Asa consegence, 
economy appears to be the order of the day. 

How, then, can anyone expect the B.B.C. to provide gratis 
a broadcasting station for the Colonies in addition ? 

If there is the desire for a short-wave station such as some 
people would have us believe, why do the Colomes not take 
the lead by offering to bear, say, 80 per cent. of the necessary 
expenditure, leaving the B.B.C. to find, say, 20 per cent., par- 
ticularly if it is true, as has been stated, “the cost would be 
negligible 7’? 

The fact that Philips, of Holland, have erected such a station 
4s no argument in favour of the B.B.C. doing likewise. Philips, 
of Holland, have no rules governing their expenditure such as 
those which govern the B.B.C., and in addition Philips expect 
to get a return for their expenditure which the B.B.C. obviously 
could not obtain. i 

In conclusion, may I, as one of the two million licensees re- 
ferred to above, state emphatically that I am against the erec 
tion of a short-wave station by the B.B.C. until listeners in thts 


country have their long overdue alternative programmes, 


Manchester. JAS. HUDSON. 
June 22nd, 1927. —_— 
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a Questions should be concisely wo 
i 


Loud-speaker on 50 Volts H.T. 


I desire to construct a 2-valve receiver for 

« the reception of Daventry on a loud- 
speaker at a distance of 50 miles, but 
wish to dispense with the usual T.T. 
batteries and make use of the lighting 
supply for the necessary H.T. voltage. 
This is obtained from a 50-volt, 100- 
ampere-hour accumulator battery 
which is charged once a week. A 
careful search through thè back num- 
bers of “The Wireless World” has 
failed to reveal a receiver suitable for 
use with a limited H.T. voltage, and 
I should therefore be obliged if you 
could supply me with a circutt cap- 
able of satisfactory performance in 
wiew of the above limitations. 


L. C. 


We think your requirements would be 

adequately met by constructing a receiver 
= to the circuit given in Fig. 1 on this page. 
With a maximum of 50 volts, the usual 
three-electrode valve will not prove very 
satisfactory when used as an amplifier for 
loud-speaker reception, and we suggest 
you employ a four-electrode valve for 
this purpose and have accordingly incor- 
porated this in the circuit. The detector 
valve V, should have an A.C. resistance 
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of about 20,000 ohms, and an amplification 
of the order of 20, in which case the pri- 
mary of the intervalve transformer: must 
mcderately high impedance. 
Either the Marconiphone 2.7 to 1 trans- 
former or the Ferranti A.F.3 would be 
perfectly satisfactory when used in this 
receiver, It will be noticed that the loud- 
speaker is not connected directly in the 
anode circuit of the amplifier valve, but 
is used in conjunction with a filter output 
circuit. ‘The primary reason for this is 
that the D.C. resistance of the speaker 
would account for a large voltage drop, 
with the result that the effective potential 
on the anode of the valve would be very 
considerably reduced. 


A No. 150 coil should be used in the 


position L, and a No. 100 coil in L, for 
the reception of Daventry,. but if at any 


- time it is desired to receive stations work- 


ing on the normal B.B.C. wavelength a 
No. 35 coil must be used in both L, and 
L, positions. 

_A suitable four-electrode valve to em- 
ploy in the L.F. position' would be an 
A.P. 412 L.F., in which case the detector 
valve -must be one of the 4-volt range. 


The Cossor 410 H.F. or Mullard P.M.3 - 


would comply with both the specified A.C. 
resistance and filament voltage and could 
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Fig. 1.—A loud-speaker set requiring a low H.T. voltage. ` 


Each question must be accompanied 


accordingly be employed in the detector 
position. : 
oo0oo0o0 


An Everyman Problem. 

I am experiencing trouble with my re- 
ceiver, which has been assembled to 
the instructions given in your 
“ Everyman Four” book. Daventry 
13 received at good strength on a 
loud-speaker with a loading coil in 
position, but on removing this coil, 
changing over aerial and switch, no- 
thing can be received.: If a small coil 
(No. 35) is now inserted in the ‘coil 
plug, it 13 possible to receive the nor- 
mal wavelength stations at excellent 
strength, but I cannot tune in stations 
below 300 metres. Can you give me 
some indication of the probable cause 
of this strange performance ? : 


l 


The abnormal performance of your 
“ Everyman Four” receiver on the nor- 
mal broadcast wavelengths may be trace- — 
able to the switch not making contact 
when in the position for short-circuiting. 
the loading coil. On the other hand, one 
of the leads connecting the switch and 
loading coil may have been inadvertently 
omitted or become unsoldered, and only 
appear to be making contact. 

o000 


Anode Bend and Transtormer Coupling. 


I notice that in nearly all circuits in which 
an anode bend rectifier is used the 
valve ie followed by a stage of resist- 
ance coupling. Can you tell me why 
this 13? T. J. R. K. 

When using an anode bend rectifier, we 
usually choose one of the modern high- 

A.C. resistance, high-magnification factor 

valves, because it will be found that this 

type of valve, owing to the fact of its. 
having a more sharply defined bottom 
bend, is more sensitive to weak incoming 
signals than other types of valve.. Now, 
this type of valve has normally a high A.C. 


- resistance, and this is greatly enhanced 


when it is used as an anode bend rectifier. 
If, therefore, we are. not to lose on our 
lower musical tones, we must make the 
impedance of the external circuit very 
great, and this can only be done by using 
an anode resistance of not less than 
4 megohm in value, 


eo 
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Reaction ‘ Plops.’’ 


I notice that my receiver, which is a 


detector and two L.F. transformer- 
coupled instrument, goes into reaction 
with a loud ‘‘ plop,’ and comes out 
also with a loud “plop, -but does 
not come out of reaction at the same 


point as it goes into it, and does ` 


not appear to have the habit of 
gliding almost imperceptibly in and 
out of reaction as in the case, of 
similar sets you have &scribed from 
time to time in your journal. Can 
you tell me the cause of this, and 
how to cure it? . R. P. A. 


The cause of this phenomenon is 
asually due to incorrect values of .grid 
and anode potentials. Thus, often we 
find a three-volt, 0.06 amp. type of valve 
being used in conjunction with a 4-volt 
accumulator and a 30-ohm rheostat, at 


the same time, we find the grid return’ 


lead connected direct to L.T. +, thus 
applying an- excessive positive potential 
to the grid of the valve. In this case 
better results would be obtained by con- 
necting the grid return’ lead’ direct to 
the negative side of the valve filament 
(as we are, of course, assuming that the 
rheostat is in your positive lead) and 
then you would have a smaller positive 
voltage applied to your grid. It is often 
better to use a potentiometer in order 
to get the value of positive grid bias 
correct. 

With regard to the H.T. supply for 
the detector valve, the correct value of 
this also requires to be found by ex- 
periment. The makers often give an 
approximate value to be used, but it will 


be found better to experiment in the 


neighbourhood of the voltage given by 
the. makers by means of a wander plug 
until smoothest reaction is obtained. 
Another cause of this distressing 
symptom, which is usually known as elec- 
trical back-lash, 1s that the reaction coil 
you are using is too large. 
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A.C. Induction Troubies. 


I am troubled by an annoying hum, which 
presumably originates in the A.C. 
wiring in the house, as it may be com- 
pletely stopped. by taking out the 
mains Switch. The noise is not loud 
enough to prevent reception. I have 
been told that results will be better if 
I fit an indoor aerial. This it would 
be possible to do, as the local station 
is only ee miles away, and there is 
an ample margin of signal strength. 
Please tell me if the proposed altera- 
tion is likely to be worth while, 

| M. B.S. ° 


It is most unlikely that the proposed 
alteration will have any good effect. On 
the contrary, we think it almost certain 
that the use of an indoor aerial will 
accentuate your trouble, as the wire will 
probably .be running parallel with some 
of the lighting leads. You should try the 
addition of a loosely-coupled aerial circuit 
to your receiver if it does not already 
include one. . This in itself may effect a 
complete cure. 
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Wireless 
World 
Aerial Damping. 

Enclosed is a circuit diagram of my rte- 
ceiver, and I should be glad to have 
your assistance in the elimination of 
the following trouble. Used on a 
normal aerial of full size, results are 
good, and the set is perfectly stable, 
but when I remove the instrument to 
another house where a small indoor 
acrial is fitted, the set becomes hope- 
lessly unstable when a station 18 


tuned in. How can this be pre- 
vented ? A. E. M. 


We think that the effect you describe is 
a normal one. The circuit as shown con- 
sists of an H.F. amplifier with directly- 
coupled aerial and a simple tuned anode 
arrangement. A valve operating in this 
way is stabilised only by the aerial load, 


‘and when this is reduced it is natural 


that uncontrollable oscillation should be 
produced. The same effect would probably 
be noticed if you were to connect a small 


condenser in series with your large aerial. 


The remedy is to replace the present tuned 
anode with some form of . neutralised 
coupling, but if you are unwilling to do 
this, the set may be stabilised by the 


‘application of a positive bias to the H.F. 
-grid, or by the insertion of artificial re- 


sistance. Both these methods, however, 
are palliatives only, and we strongly re- 
commend you to adopt a more modern 
neutralised circuit. 


BOOKS FOR THE 
HOME CONSTRUCTOR 


Issued in conjunction with The Wireless World,” 


“TUNING COILS AND METHODS OF 
TUNING,” by W James. Price 2/6 net. 
By Post, 2/10. . 

“THE HOME CONSTRUCTOR'S 
WIRELESS GUIDE,” by W. James. Price 
3/6net. By Post, 3/9. 


“MAST AND AERIAL CONSTRUC- 
TION FOR AMATEURS,” by F. J. 


Ainscey, A.M.I,C.E. Price 1/6 net. By Post, 1/8. 


Obtainable by post (remittance with order) from 


ILIFFE & SONS LIMITED, 
Dorset House, Tudor St., London E.C.4, 


or of Booksellers and Bookstalls 


Mica or Paper? 


I am about to construct the three-valve 
“BBC. receiver which you de- 
scribed in “The Wireless World” 
for April 20th. I notice that mica 

. : ~ } 
coupling condensers of 0.1 mfd. are 


specified, but as I already have two 


of this capacity, but with paper in- 
sulation, 1] should like to use them 
af possible, as expense is a considera- 
tion. 
would be in order.. V. W. P. 
- We consider that it is most unwise to 
use päper-insulated condensers in . this 
particular position, and if you are un- 
willing to go_to the expense of obtaining 
capacities of 0.1 mfd. with mica insula- 
tion, we strongly advise you to substitute 


those of 0.01 or 0.015, which are readily . 


obtainable at a low price. The result of 
this substitution will be that the lower 


-I have 


Please let me know if“ this 


- fuse between H.T.— and L.T.—. 
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frequencies do not receive full amplifica- 
tion, but in ‘practice the “cut off” will 
be very slight, and we doubt if it would 
be noticeable with any ordinary loud- 
speaker, 5 ai 
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How to Sharpen Tuning. 
built the “Everyman Four” 
receiver for the 200 to 600 metre 
wavelengths only, as described in 
your July 28th and August 4th issues 
of last year. Owing to very close 
proximity to my local station, how- 
ever, I find that. selectivity ts not 
quite sufficicnt for my needs. In 
what way could I improve on this? 
R. C. D. T. 


You could improve the selectivity of 
your receiver by using a valve of high 
A.C. resistance ın the H.F. stage, but at 
the same time, if you merely ‘choose a 
valve of Ghigher resistance without it 
having a commensurate increase in ampli- 
fication factor you will lose in sensitivity 
but gain in selectivity. | You should, 
therefore, choose a valve of greater A.C. 
resistance, but at the same time one 
having a greater amplification factor. 
The A.C. resistance must not, however, 
be increased to too great a value, and 
we should advise that it be not more 
than 60,000 ohms at the very’ outside. 
The Cosmos S.P.£5B valve should suit 
your needs. ; 


0000 


A Question of Fuses. 

I wish to insert a flash lamp between 
the H.T.— and L.T.— terminals on 
‘my “Everyman Four’? receiver, in 
order to safeguard the .valve: fila- 
ments in case of any accident with 
the H,T. battery. Will this be in 
order? D. T.- 

In the first place you will have to 
make a slight alteration in the practical 
wiring diagram of. the ‘‘ Everyman Four.” 


‘Referring to Fig. 7 in the ‘‘ Everyman 


Four ”?” book, you will notice that a wire | 


‘comes down from the negative. side ‘of 


the valve holders and effects a junction 


with the wire joining H.T.— and L.T.— 


at a point just near the H.T. — termiral. 
You must move this wire so that it joins 
directly on to the L.T.— terminal, and 
then, of course, would have to insert your 
bulb in series between H.T.— and 
L.T.—, instead of having the solid 
junction. which exists there at present. 


In:many cases a flash lamp bulb will 
work admirably in this position, but in` 
'the case of many makes of these ‘small 
bulbs it is found that they will carry a 
very considerable current for a short 


period before burning out, and it might 


so happen that the valves acted as a 
safeguard ‘to the flash lamp- bulb instead 


of vice versa as desired. It would be 
far better for you to insert a cimani 

ne 
should arrange that this fuse blows at a 
current value less than that of any single 
valve in the set, but at the same time, of 
course, the fuse must be able to carry 
the total plate current of the set without 
blowing. A fusing value of 30. milli- 
amperes is suitable. — 
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THE REGIONAL SCHEME. 


- N article in this issue by the Chief Engineer of 
athe British’ Broadcasting Corporation will 
1A appeal to all our readers who have taken 
ge an interest in the problem of the distri- 
bution of broadcasting stations in this 
country in order to bring about alternative 
programmes. In this article the problem 
ssed as a whole, and the reasons which have 
guided the B.B.C. to the recommendation of the Regional 
Se heme are set out and dealt with individually. An 
ndep endent technical committee has been invited by the 
. B.B.C to consider these proposals and advise on them* 
Piny Other alternative schemes which may be put up. 
E believe that it would be in the interests of the 
e of broadcasting if our readers would study very 
‘ully the proposals which Capt. Eckersley puts for- 
ard. and criticise them through the medium of the corre- 
pec onc lence columns of the journal. We feel equally sure 
Er such views as may be put forward with the object 
making the broadcasting service in this country as 
y approaching the ideal as possible will be welcomed 
y the B.B.C. authorities, and that the B.B.C. would 
ven goe prepared to ‘‘ scrap ” their present proposals if 
Ee alternative were put up to them before 
rangements have proceeded too ga for a modification 
> b e ntroduced. 
We- have ourselves from time to time criticised the 
10) Baal Scheme as propounded by Capt. Eckersley, but 
Bier gamit that the increase in the number of stations 
Europe and their power has led us to modify our 
‘ein inal attitude, and we have come to the conclusion that 
Regional Scheme. forms a pretty sound basis on which 
develop British broadcasting. Even if there are criti- 
sms, we feel that unless these are serious they ought 
eee ailowed to interfere with the speedy realisation 
= alternative programme idea. It would be much 
tter, in our opinion, that we should have our alter- 
tive- programnies within the next two or three months 
SA basis of the Regional Scheme rather than wait a 
ne ’ P eriod gii 
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$ As many of the circuits and apparatus described in these pages are covered by patents, readers are advised, before making use of them, to satisfy themselves that they 
i > would not be infringing patents. 


was being got out. We think the B.B.C. themselves 
would agree with us that already alternative programmes 
have been too long delayed, and almost any system 
which gives us a hoide of- programmes is better than the 
present arrangement. 


THE AMATEUR’S PART IN EMPIRE 
BROADCASTING. 


HE note which appeared on, page 25 of our last 

issue concerning thé amateur Empire relay pro- 
posals marks, in our opinion, an important step towards 
the achievement of this miost desirable object. We are 
glad to see that the Postmaster-General is likely to 
authorise Mr. Gerald Marcuse to rebroadcast B.B.C. pro- 
grammes on short waves with the object of testing out the 
possibilities of Empire broadcasting even with a station 
of amateur power. We wish all success to Mr. Marcuse 
in this attempt, which we undertsand, has been made 
possible by the action of the amateur radio societies in 
approaching the Postmiaster-General for the necessary 
permission. 

It is interesting to see how in this case history has 
repeated itself, for it was the Radio Society of Great 
Britain which in the early days obtained the permission ` 
from the Post Office which enabled the Marconi Com 
pany to commence the regular broadcast transmissions 
from the experiniental station at Writtle, thereby paving 
the way for the introduction ‘of broadcasting on a bigger 
scale. But why should we have proceeded” by stages to 
the establishment of our broadcasting service in this 
country? Writtle was an interesting experiment, but 
there was no reason why it should ever “have existed.. Now 
again there is, in our view, so serious a risk that. the 
establishment of the experimental station of Mr. Marcuse 
will only be an excuse for delaying a more -satisfactory 
project, that we might almost wish that permission for 
Mr. Marcuse to conduct these experiments should not be^ 
granted. The very fact that the authorities seem So! 
ready to give permission fills us with eae that thes 


some improvement on that schenie’ object is to postpone the Empire station. 


ed Seca oom Google 
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Considerations which Lead Up to the Proposed Regional Scheme. 
By CAPTAIN P. P..ECKERSLEY (Chief Engineer, the B.B.C.). 


T is assumed that this article is written from the 
point of view of a national rather than a local broad- 
casting service, that it applies, that is to say, to 
organisations having a monopoly of broadcasting in a 
certain territory. 

It is assumed, furthermore, that broadcasting is a 
public service, that interest must lie in what the service 
brings rather than how it is brought. This assumption 
is, to my mind, right, but I know that there are still some 
who believe otherwise ; who say that broadcasting will die 
if its ‘romance ’’ is done away with. My attempted 
refutation of this premise is by analogy. The motor car 
started as a romantic invention. Its radius was vastly 
greater than the horse-drawn vehicle, and new country was 
suddenly the user’s for the holding of a wheel and the 
snapping to and fro of a lever. 
stories of the early days of motoring reflects this romance. 
To-day the Great West Road reveals if anything a lack 
of romance, and motors are’used to get quickly (when 
the police let us) from here to there and back again. The 
motor car is a piece of our lives, we do not talk car- 
buretters, maximum speeds, averages, magneto or coil igni- 
tion, so much as we say ‘‘ I’m taking so-and-so down to 
Brighton for the week-end in my car.” 

The telephone is another example of how the public 
service aspect of modern invention in the end conquers 
the romantic aspect. _See the Punch cartoons of the early 
days of the telephone—the old father and mother at 
home listening to their son in Australia proposing their 
health—and Took at the cartoons now which usually 
signify our irritation rather than our wonder! 


The Aim of Broadcasting. 


If I have spent too long in explaining this point of 
view, I hope the reader will forgive me—it is, however, 
so: fundamental a point that it is the basis of the tech- 
nique. Broadcasting is a public service, and the techni- 
cal arrangements must be such that the technique’ does 
not obtrude itself upon the user, that he must be capable 


o 


Kipling in many of his 


of hearing the programme and only the programme, and 
that in the end the broadcasting set must be merely another 
household electrical. appliance, and as simple to use as . 
the lamp, the vacuum cleaner, the retnigetator the heater, 
the cooker, the cigar lighter, etc. 

This is largely a job ‘for the manufacturer, but he must 
be dependent upon the service before he can make the 
ideal simple set. 


Service Areas. 


- 


The above argument leads me by easy stages to a more 


- concrete denion of what may be called the ‘‘ service 


)) 


area ’’ of a station. 

A service area is an area around a station in which the 
listener miay be assured of a service. There are different 
degrees of service depending upon the distance of the 
listener from the station and the radiated power from the 


‘station, and the attenuation of the field strength as the 


point considered is further and further away from the 
station. I will arbitrarily define these areas as :— 

(a) Wipe out area. 

(b) An “A?” service area. 

(c) A ‘“ B” service area. 

(d) A “ C” service area. 

In a wipe out area cutting out the local station arid 
receiving distant stations will not be easy, although with 
proper apparatus it is perfectly possible. 

The wipe out area is bounded by the field strength 
contour of 30 millivolts per meter. It could be as much _ 
as 100 millivolts per meter with really selective designs’ 
of receiving set. In an ‘‘A’’ service area the field 
strengtly is greater than to millivolts per meter, and any. 
listener is practically certain of an uninterrupted service, 
however near, within limits; to a source of electrical dis-. 
turbance he may live. That is to say, electric trains, 
trams, signs, X-ray apparatus, etc., etc., will not inter- 
fere with him. In general, perhaps 1 per cent. of people 
may experience this sort of interference within an “A”. 
service area. 

/A6 
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stribution of Broadcasting Stations.— 

” service area is an area bounded by the field 
Sac: line of 5 millivolts per meter, and, 
g pood poai, „anyone within a “B > service 


SES > aw, 


ured of. crystal reception.- As to interference 
1g oscillation), the user within a ‘‘ B ” ser- 
a will be more subject to this, trouble, but not 
than perhaps 3 per cent. -of listeners in densely 
a areas. 
AE service area is an area bounded by the field 
th. contour line of 2.5 millivolts per meter, and 
: atc Hservice area there can be no doubt that 
rence > begins to present a problem. One might 
ly say that within a ‘‘ C” service area the 
; at present at the mercy of all those sorts of 
ae enges that we hope, in time, will be eliminated 
= § ree; eg, spark stations with flatly tuned 
rs electric trains with unsilenced systems, 
| chemical plants with unshielded high-tension 
able ig etc., etc. Atmospherics and oscillation will re- 
nain as the chief sources of interference in a “C” 
rvice area. To give the reader an idea of conditions 
ithin the various areas one may say that conditions with- 
a circle of 6 miles of the London 
t tic m represent a wipe-out area, that 
1 Jitions ; within a circle of 12-14 “miles 
presents an ‘‘ A ” service area, a circle 
18- o miles a “B” service area, 
gra ire of 28-32-miles a ‘‘ C ”’ ser- 
area. These figures apply almost 
A SAR into account different 
EEA wavelengths, etc., for all 
ations, i.e., Aberdeen (before it 
da wavelength with the Continent), 
las sow, Manchester, Birmingham, 
i e , Bournemouth, and Belfast. 
entry has not yet been measured, 
nen ‘a long wave, attenuates less 
ly than London. | 


ny ‘Stations of Low Power. 


assumptions: the entes are 
ittle alarming when it is realised that 
ny ne ations have large areas to cover 
ye not vast funds to erect super- 
er stations, and that it would appear 
` in any case to erect large 
1S s when doubling, redoubling, and 
i E ibing the power ‘gives so little gain in actual 
he area. To give point to the above remarks the 
ger - is asked to study the curves on this. page, in which 

r is plotted against distance for two service areas. 
is È brings us to an important step in the-argument, 
Lys 7s asst aming that we can get no better radiation than 
n whi ch the curves in the figure are based.. 
g to SR ow later that I think a great deal can be done 
mprove . radiation above that assumed, but a problem 
he ias to be Se is that of rapid attenuation, and 
fore extreme extravagance in power to obtain ser- 
Lr ee of any gr eat extent.) It becomes immediately 
policy i s bis sis of the above assumptions that. the 
aos: i to have ave numerous Saada stations 
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Curves showing relation between power and the radii of “A” and * B” service 
The measurements are based on the best radiation for the various powers 


_ This means, in fact, that the service area of the surplus 
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rather than few large ones, and that the areas unserved 
should be covered by few high power stations using long 
waves ; that, in fact, an extension of the principle adopted 
in the past by the B.B.C. (many small power and one 
high power long-wave station) is sound and economical. 

Unfortunately, densely populated areas (the areas 
which pay, in fact) do not, except in very rare cases, lie 
all together. In our country they are. found around: Glas- 
gow, the mouth of the ‘Tyne, on either. side of the lower 
Pennines, in the Midlands, and in the South-East. It 
is better, therefore, to cover each dense area from a local 
transmitter of low power and limited service area and use 
a lot of low-powered stations. 

This policy is unfortunately righ in theory but wrong 
in practice, because of the limitation of available wave- 
lengths. If this policy were pursued mutual interference 
between broadcasting stations (in any continent) would . 
increase to such an extent as to festrict their service areas he 
and defeat the ends of the ‘‘ many station ”’ policy. 


The ‘‘ Plan de Genève.” 


After prolonged negotiation and after many sacrifices -ia 
it has been found possible to arrange for the 200-odd 
stations in Europe to work (theoretically and assuming 
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RADIUS IN KILOMETRES 


from the London station on 361 metres. 


everyone to play the game and come into the plan) with 
only roo wavelengths. To do this the surplus stations 
share a given wavelength all working on one channel. 


stations, whatever their power, if each is in relation to 
the other the same, is restricted. There are thus 14 
common waves (or waves that may be shared by surplus 
European stations), leaving only 86 waves for the exclu- 
sive use of the 86 remaining stations. 

The multi-station policy, therefore, while right from 
a theoretical point of view (or right for a small nation 
3,000 miles away from any other continent), is wholly 
wrong in view of the crowded state of the ether. Nothing 
would be more lamentable than that each nation should 
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The Distribution of Brdadeadtine Stations.— 
not accept this fact and adopt the slogan long promul- 
gated by the writer, ‘‘ fewer stations higher power. 
I hope the reader will at this stage forgive a SUUDA 
of what has gone before :— 
(1) That all listeners must be brought within a ser- 
vice area (preferably ‘“ B ’’) of a station in order that 


‘they may enjoy an uninterrupted service and be free- 


from the obtrusions of the (to them) uninteresting 
technique upon the reality of the programme. 

(2) That. in order to obtain condition (1) it would 
appear most economical to arrange for many low- 
powered stations to cover the densely populated areas, 
while a- high-power long-wave (small attenuation) 
station would fill up all the areas not served by the 
multi-station low-powered system. 

(3) That, unfortunately, condition (1) cannot be ful- 
filled by the method proposed in: (2) because such a 


policy would defeat its own ends by producing mutual - 


interference between broadcasting stations over a given 
world territory. 


(4) That therefore any system must rely upon fewer 


stations and higher power. 


Having arrived logically at statement (4), it is impor- 


{ant to study ‘how best to increase a station’s service area, 


how, in fact, to defeat rapid attenuation, because it won’t 
do simply to increase power to hundreds of kilowatts 
before studying how to make use of tens of kilowatts. 


The Aerial. 


In this connection a study of the aerial system is most 
important. 

An aerial has a total resistance R composed of two 
parts: dead resistance Ry, and useful or radiation resist- 
ance Ro. 

The total power (P) in an aerial is (Ro + RDP, where 
I is the aerial current. 

The radiated power from an aerial is R, I?, or 


Ro 
(OK + =) = 


The efficiency of an aerial system (which includes the 
aerial inductance resistance, the losses in mast, earth, etc., 
ca AE EE PE NE E 1 
etc.) 1s thus pyres in the ratio o RFR, 
our object to increase R, compared with Ry. 
Take what care we may with feeders and earthed masts 
and low-resistance coils, Rw remains a factor always, but 
a constant factor whatever the height of the aerial; and 
it must be, after reducing R, to as small a value as may 
be, our object to increase Ro. 


hy 
Ro is proportional to =, where % is the effective height 


7è 2? 
of the acrial and A is the wavelength. By effective 


height we do not mean the height of the aerial itself, but: 


the height of a point above earth which makes the aerial 


equivalent to a diode from which the formula R, is pro- 


portional to is calculated. ‘The effective approaches 


l 
» 
the actual height more nearly as the extent of the hori- 
zontal part of a T or L aerial is increased. 


Since, however, actual height is proportional to effective e. 


height, fora given design of aerial, it becomes obvious 
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centre of the city than on its outskirts. 


, and it is- 
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that the radiation efficiency of an aerial eee 100 
per cent. as the aerial becomes infinitely high. DO 
With low-powered systems of broadcasting it has been 


‘essential in‘order to cover large towns like London with 


a “‘ B” service area, to have the station’ rather in the 
Other reasons 
have directed this policy, such as line connection, finance, 
and the fact that so it was begun and so it had to con- . 
tinue! Thus no broadcasting station in Britain has an 
aerial much higher than 1ooft., and the radiation effi- 
ciency of such aerials is therefore poor. 


Langenberg’s Lead. 


On any new system undoubtedly high aerials must play 
a part, aerials so high as to seem at first wasteful. The 


. Langenberg station has an aerial supported on two 300ft. 


niasts. Jooft. apart, and its gain in service area has been 
considerable. Its radiation resistance R, is said to be. 
100 ohms, the total resistance R, plus Re is 140 ohms— 
an efficiency of 70 per cent. practically. Perhaps with 
sooft. masts the efficiency might go up to 80 per cent. 
There is one point that must not be overlooked, and 
that is that such high aerials as these will have natural 


' wavelengths well above that to be used that a ‘‘ shorten- 


ing’? condenser will be necessary. The radiation will 
be considerably tilted in an upward direction owing to the 
use of the shortened aerial. There may be alsoa marked 
skip distance. | 

I believe interference within the ‘‘ C ” service area of 
distant stations will not be serious if the wavelengths are 
kept dead steady, and if over-modulation with its con- 
stant introduction of.harmonics is prevented. This state-_ . 
ment is made on the basis of tests made in the “ C” 
service area of some of our stations working with a 10 
kilocycle separation from high-powered German stations. 

If the principle, then, of fewer stations ‘and higher 
power is adopted, there is no reason why, if the aerial 
design is properly studied, there should not be a “ B” 
service area of 50-70 miles’ radius using ‘‘ economical ” 
power; ĮI mean power not in the hundreds but in the tens 
of kilowatts. The problem of fading is a serious one, 
and another limitation is to my mind imposed on power 
when it is-appreciated that whatever the power, fading 
will at night time probably take place at distances beyond 
80 to 100 miles. Economically, therefore, there is a 
limit to a broadcasting station’s power imposed by fading 
unless equalising devices are adopted at the receiver. 
Even then the minimum signal is probably so small that. 
interruption may play a part. This is said with due 
diffidence. 


Wavelength Limitations. 


The wavelength to be used is usually allocated, and 
the designer of the system of distribution has no choice. 
Suffice it to say that attenuation at short-medium waves is 
considerably greater than with long-medium waves, and 
that the difference between 300 and 500 metres is very 
marked. It should, however, be more. economical to be’ 
able to increase the efficiency of the aerial for the oe 


than for the higher wave, as R, is-a function of T 


I am, therefore, assuming that systems of distribution 
must be based on few and” high-power stations, it- must. 
A8 
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The Distribution of Broadcasting Stations.— 


be obvious-that, to get as far as possible an even distri-’ 
the aerial ee must. be increased to the 


Sites for Stations. 


‘Now as to the general principles ¿ as to the sites for 
such stations, 

The densely populated areas require to. be most favour- 
ably treated for several reasons, among these being :— 

(a) In large towns the possibility of interference from 
electrical “appliances is greatest. | 

(5) The densely populated areas are the most paying 
areas. 


(c) The densely populdted areas have in the past had © 


large field strengths... 

(d) There are fewer facilities for the erection of large 
aerials in densely Populated areas. 

Thus the first principle is to try and arrange for all 
densely populated areas to lie within an ‘‘A ™ service 
area, all areas to lie within a ‘‘ B ” service area, and no 


area to lie within a ‘‘C ” service area or a wipe-out 


area. 
All conditions above are impossible to fulfil, but in 
general by placing, the stations perhaps 10 to 15 miles 
outside large towns the wipe-out zones cover sparsely popu- 
lated districts, and part of the ‘£ A ” covers the town or 
city, while the ‘‘ B’’ must cover the country around. 


| Land Lines. . 
There. is-a further factor that determines site, and that 


is the existence of line facilities for linking up the trans-. 
= mitter with the local or any other studio or place where 


the microphone may be installed. 

-Do what we may, undoubtedly the avethead line pre- 
sents certain difficulties in maintenance, and yet it pre- 
sents at present the only means by which good quality 
broadcast may be conveyed to the station. It is thus 
imperative to choose some position for the site that lies 
upon a first-class route, where all disadvantages may be 
reduced to a minimum. It is to be hoped in time that all 
stations will adopt high cut-off (i.e., high-quality) cable 
telephone systems, when unreliability will be no longer a 
worry. 

The sites for the stations arè therefore determined by 
existing distribution of broadcasting to some extent, the 
need for good aerials-and therefore open country around 
them, the necessity of avoiding wipe-out over large cities, 
the line’ facilities, and lastly the lie of the “ A,” “ B,” 
and ‘f C ’’ service areas in relation to the surrounding 
country. The “ A” service area must cover densely 
populated, and the wipe- -out area sparsely populated, 
districts. 

Alternative Programmes. 

A further problem now presents itself to the designer : 
that of giving alternative programmes. 

Here, again, I take the stand that the ease of switch- 
ing from onë programme to another must be of such a 
degree that anyone may compass the operation without 
undue worry, and, secondly, that it is useless to give an 
alternative which is- inferior (I mean technically) to 
` another programme. » 

If a listener, that i is, lives within the ‘‘ A ’’ service area 
AQ l 
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of his local station it is wrong to give him an alternative 
of “ C” service area’or less strength. 
The public will not take advantage of schemes that do 


not shout their advantages obviously and directly at the 
` public. 


~The public are, rightly or wrongly, but quite 
understandably, lazy ; they are also poor. Who living 
within the ‘‘ A ’’ service area of, say, the new station for 
London is going to buy a fairly selective multi-valve set 
to get his alternative from even roo miles away? 

He will have too many valves for the nearby and too 
few for the far away. Retuning will be an operation 
involving some skill, and the alternative when received 
will be liable to all those interruptions we have been, up 
till now in the argument, at such pains to remove. It is 
definitely absurd to say that night after night such an 
one gets Madrid or Hamburg. I, too! Plus fading, 
plus atmospherics, plus jamming, and az ni ght—what of 
the day time ? Re 


Equal Strength Essential. 
I also am listening with a set which gives about as good 


) quality as any other. set in the kingdom, and while inter- 


ruptions to a poor quality set may not be sO annoying in 
a good quality set, they are irritating to a degree. I am 
listening to a set which will be ‘ Everyman’ s’’ in five 
years, and ‘‘ Everyman ’”’ by- that time will cease to put 
up with adjustment and interruptions. The ideal for 
hoi polloi, who alone must count, is the alternative at 
an equal strength (or as near as possible), and this can 
only be done by employing at one site two transmitters 
using different wavelengths, with as large a kilocycle 
separation: within limits as possible, 

We thus come to the last principle L propose | to enume- 
rate in this article, namely, the necessity of making all 
alternative programmes of as near as possible the same 
strength. This gives an uninterrupted service ` on pro- 
grammes, the maxinium ease of selection as between 
programmes, and the minimum of disturbance. 


The Regional Scheme. 

Britain has been allotted ro- wavelengths (including 
Daventry long wave), and it would appear that the best 
way to reframe distribution will be to use for the main 
service fewer transmitters than exist at present, and, in 
fact, to have five centres of distribution each using two 
wavelengths. 

Many other schemes can be considered, as, for in- 
stance, one giant central station radiating out on ten dif- 
ferent wavelengths ten different programmes, or a variant 
with five in the north and five in the south, but remem- 
bering the service area problem, a quantitative study will 
reveal the disadvantages of such proposals. 

It must be finally admitted that the carping and the 


= critical can find difficulties and disadvantages to the prin- 


ciples enumerated above, but can anyone propose a better 
scheme than the. so-called Regional Scheme for the re- 
distribution of the service in Britain, which bases itself 
upon the above principles ? 


[Our readers are particularly invited to coniribute to 
our Correspondence columns their views on the Regional 
Scheme as outlined above, and amy criticisms of a còn- 
structional character would, we feel sure, be welcomed: 


generally.—Ep. | 


A Section Devoted to 


-LOUD-SPEAKER FOR PORTABLE 
SETS. 


“An old motor horn makes an excel- 
lent flare for the self-contained loud- 
speaker in a portable receiver when 
used in conjunction with one of the 
many loud-speaker movements avail- 
able on the market. 

The horn may be mounted on a 
special platform or on the partition 
dividing off the H.T. compartment. 
The best way:of supporting it is to 
use the original clip supplied with 


RUBBER 
BLOCK 


Portable loud-speaker horn. 


the horn and a block of sponge rub- 
ber, as shown in the diagram. A hole 
should be cut in the side of the cabi- 
net opposite the flare of the horn, the 
outlet being either closed with a small 
door or covered with a fretted grille 
to protect the interior of the set from 
dust. The interior construction of 
these horns gives a long path for the 
sound waves and the tone iS ae 
nid of surprising volume.—I.. I. 
o000 


EVERYMAN SPACERS. 


In the original design given for the 
H.F. transformers used in the 
‘‘ Everyman Four ” set, 8BA screws 
were used in the spacing strips to 
secure the ends of the windings. 

If difficulty is experienced in ob- 
taining these screws a satisfactory 
substitute is to drill two holes as in- 
dicated in the diagram, and to insert 


a short. engi of No. 
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New | 
26 S.W.G. 
tinned wire: and twist it to form a 
terminal point to which ‘the ends and 
tappings on the winding may be 


secured. A groove should be cut be- 
tween the holes on the underside of 


BLEU 


TAPPINGS SOLDERED 
"HERE 


Simple method of terminating “ Every- 
man’’ Mansiormer windings. 


the spacer to prevent the tinned wire 


from coming into contact ‘with the 
secondary winding.—S. A. W. 


oo0°0 


TAG CONNECTIONS. 


Unless soldering is resorted to, the 
ends of flex connections are apt to 
pull out of their spade terminal tags. 
To prevent this use should be made 
of zwo tags of different size as indi- 
cated in the sketch. The bared end 
of the flex is fixed to the small tag in 
the usual way, while the large tag 
is pressed round the braiding. Both 


LARGE TAG. 


SMALL TAG 


—— 


Double-tag connections to prevent wire. 
pulling out. 
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Valves for Readers. 


For every practical idea sub- 
: mitted by a reader and accepted 
a for publication in this section the 
: Editor will forward by post a 
receiving valve of British make. 
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Practical Devices: ~ 


tags are denne aun under the ter- 
minal, and the large tag then relieves 
the joint of any strain. R. H. C. 


e000 


H.F. CHOKE FORMER, 


An efficient air-spaced H.F. choke 
for use on short wavelengths may be 
wound on a former of the type shown 
in the diagram. : 

An empty instrument-wire spool or 
large cotton reel -is obtained and 
slotted radially by means of a hacl.- 
saw. Strips of ebonite or well- 
seasoned mahogany having a V- 


Ww] 


Low-capacity H.F. choke formcr. 


shaped edge are then forced into the 
slots and -the whole assembly well 
dried and then varnished. 

No. 36 or 40 S.W.G. enamelled 
wire is suitable for the winding, and, 
assuming the diameter of the coil is 


4in., 80 turns with spacing equal to 


the diameter of the wire will give ex- 
cellent results on wavelengths down 
to 15 metres.—T. pi B. 
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Af ANY people have tried to listen in on the shorter 
i broadcast wavelengths and have experienced the 
=œ ~~ annoying interruptions of local spark stations— 


a 


Cast, where the spark interference due to ships is usually 
very bad. | 
m The writer took a portable car set (The Motorist’s 
_ Four) to one of the south coast resorts last year and dis- 
_ covered for himself how bad the interference can be 
_ when the “‘ focal ”’ station is sixty miles or so away. 
On the longer wavelengths, however, there is compara- 
_ tively little interference, and with a suitable set using 
_ two tuned circuits the selectivity can be made quite good 
without the use of any elaborate apparatus. 
long waves there is the added advantage that the strength 
of the signals received from the various stations does not 
Vary anything like so much during the day as the short- 
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F i? 1.—The circuit diagra 
in= grid coil, No. 200 or 250; L,=I 
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Selective Long=wave T[hree=valve Receiver. 
= | By A. P. CASTELLAIN, B.Sc: A.C.G.I1., D.I.C. 


"more especially if they happen to live on or near the- 


On the: 


m of the receiver. a aerial coupling coil, No. 75 — 250 (see text); 
PS À c LOS No. 5; C; and 
z. mfd.; C, = 0.005 mfd. ; C; = 0.0003 mfd.; Cs, C7, Cg= 2 mfd. ; R; = 2 megohms. 
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wave signals; thus, if it is possible to receive a given 
long-wave station at all, it will probably be quite pos- 
sible to receive afternoon concerts as well as the usual 
nightly broadcasts, while, as most readers have no doubt 
found to their cost, it is only after dark. that the short- 
wave signals (other than the local station if within about 
35 miles) begin to get up to decent loud-speaker strength. 

Again, on the long waves, fading is not nearly so pro- 
nounced as on the shorter, due no doubt to the direct ray 
being received in the former case even in daylight. 

It may be objected that there are many more stations 
transmitting on the shorter waves than on the long, and 
that therefore the short waves offer a better selection of 
programnies. So they do, in theory, but not in practice 
when using an aerial within a few miles of one or two 
(or.more) stations transmitting on 300 or 600 metres 
(plus and minus about fifty per cent !). 

Turning to the long-wave 
stations, there is quite a good 
selettion of reliable trans- 
missions—at least three and 
quite often five may be re- 
ceived whenever they happen 
to be on from at any rate, 
the central and southern 
parts of England. 

o | Hilversum, Kenigs- 
LT. wusterhausen. Daventry, 
Radio Paris, and the Eiffel 
Tower offer a selection -ot 
programmes from four dif- 
ferent countries, which- is 
b- OF. not such a bad choice 
when it is remembered that 
any one of at least three 
of these may be listened to 
for a whole afternoon and 
evening without serious inter- 
ruption, and it would be 
hard to find a district where 
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Broadcast Reception Through Spark Jamming.— 
it would be possible to say the same for short-wave recep- 
tion, with a three- or even four-valve receiver. 

The set to be described in.this article has been de- 
signed with the following points in view :— 

(1) Reception of at least three broadcast stations 


without serious spark interference. 
(2) Ease of assembly. 


(3) All components to be manufacturers’. products. 


Fig. 2.—(a) (b) and (c) showing three arrangements for foose coupling the aerial. 


Condition (3) ensures the minimum time of assembly, 
and the layout of the components is so arranged that con- 


dition (2) will be fulfilled. j 


The Circuit. 


The complete circuit of the set is given in Fig. 1. 
It will be seen that the arrangement is a quite straight- 
forward 1ī-v-1, with the H.F. valve a stabilised tuned 
anode and a loose-coupled input circuit. Jn order to 
obtain reasonable selectivity it is as well to use at least 
two tuned circuits, and although these circuits may be on 
the input side of the first 
valve (as in the All-Wave 
Tour recently described it 
is usually niore convenient ' 
and efficient to use the second 
tuned circuit in the high- 
frequency stage. : | 

There are various ways of 
obtaining a fair degree of 
selectivity on the input side 
with the use of only one tun- 
ing condenser, and three 
such arrangements are shown 
in diagrammatic form in 


Tig. 2. Be al e 
r @e £ 
[he first diagram - (a) 
shows the actual scheme 


adopted in the set to be de- 
scribed, and consists of two 
plug-in coils arranged side 
by side and as close as pos- 
sible. E = 
The coil connected to the 
input side of the first valve 
is tuned and the other coil is 
connected to aerial and 
earth. With this arrange- 


Fig; 3.—A sketch showing the construction of the aluminium 
screen. 
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ment, the aerial coupling may be varied within quite wide 
limits simply by varying the coil plugged into the aerial 
socket—a small aerial coil giving a small coupling and a 
coil of more turns giving greater coupling. An interest- 
ing point about this method of loose coupling is- that if — 
a very large coil is used in the acrial position—one large 
enough to self-tune to about 3,000 metres or over—the 
effect is practically the same as if the aerial were coupled 
to the grid coil through a coupling condenser, as shown 
in Fig. 2 (b). 

= Where the set is intended 
for use at a considerable dis- 
tance from both Daventry 
and Radio Paris, either of 
the circuit arrangements 
shown in ‘(d) or (c) of Fig. 
2 may be used in preference 
to the other loose-coupling | 
scheme of Tig. 2 (a). The 
double coil method of Joose- 
coupling shown at (a) in- 
volves a little loss of signal 
strength as compared with 
more or less direct coupling, - 
but is practically essential 


When the set is to be used fairly near either Daventry or ` 


Radio Paris, which are the two stations most likely to 
interfere with one another on the long waveband, as their 
wavelengths are not so widely different. 
The next point of interest in the circuit is the H.F. 
coupling unit, which, as hasbeen stated before, is a 
stabilised tuned anode. The coil actually used is an 
Igranic XLLOS centre tapped No. 5 coil for this longer 
waveband, and covers approximately goo to 2,600 metres 
with a 9.0005 mfd. tuning condenser. Stabilising is 
obtained by using only one-half of the coil in the tuned 
circuit, and: the other half 
connected between + H.T. 
andthe grid of the H.F. 
valve through a neutralising 
condenser N.C. (see Fig. 1). 
-` This arrangement is per- 
fectly ‘straightforward and 
reasonably efficient, though, 
of course, not so much so as 
the H.F. transformer coup- 
ling used in‘ the All-Wave 
Four,’ which is of a some- 
what more ambitious 
character. ©: 2 00 
The main advantage of the 
H.F. transformer. over the 
tuned anode is that in the 
latter: case the valve A.C. 
resistance is usually so much 
-lower-than that of an efficient 
‘tuned circuit that it damps 
the latter, and so bad selec- 
tivity and amplification are 
the result. However, by 
using a modern high ampli- 
fication valve of the R.C. 
type (such as Mullard 
A 12 
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Fig. 4.—The panel dimensions. A= 7/16in. dia.; 
P.M.1A,. P.M.3A, P.M.5A, or equivalents in other 
makes), this valve damping has nothing like the same 
bad effect on the selectivity, which, therefore, may be 
made quite reasonably good in this way. The neces- 
sary presence of the stabilising winding (exactly equiva- 
lent and closely coupled to the tuned winding) will: in- 
crease the H.F. resistance of the tuned circuit quite 
appreciably, so that again the effect of the valve is not 
quite so bad as might otherwise be expected. For this 
reason, the writer decided to use a grid leak detector 
following the H.F. valve, as it is more sensitive to weak 
signals than an anode bend rectifier, and to adjust the 
normal grid potential by means of a filament potentio- 
meter to obtain the maximum possible sensitivity. The 
effect of. the. grid leak detector will, of course, be to 


» 


SS ee 


B= 3/8in. dia.; C= 7/32in. dia.; D = 5/32in. dia. ; 
for No. 4 wood screws; 


we O es + 


E = 1/8in. dia., countersunk 
F= 1/8in, dia. , ~ 
load up the tuned H.F. circuit still further and so reduce 
selectivity, but the advantages seem in practice to out- 
weigh the disadvantages with the particular make of coil 
used. If desired, of course, the detector may be con- 
verted to the anode bend'type simply by disconnecting 
the lead from the grid leak R, to the potentiometer, and 
taking it either to the moving plates ef C, (which’ are 
14 volts negative to the filament), or to the 14-volt tap- 
ping on the bias battery GB,. A more ‘flexible scheme 
would be to connect another 14-volt cell in the lead from 
R to the potentiometer, so that the grid is always 1} volts 
more negative than the potentiometer slider. Thus, by 
simply rotating the latter it is possible to change from 
anode bend to grid leak detection. 

Selectivity should be slightly increased and signal 


A rear view of the set showing the arrangement of the tuning coils and the screen. 
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A plan view of the set showing the simple “ straight line" layout of the components. 


strength decreased by this alteration. The rest of the 
circuit is perfectly straightforward and calls for no 
comments. 


The Layout. 


The layout of the components is very simple and prac- 
tically the only real constructional work involved is the 
screen (sketched in Fig. 3)-and the bracket for support- 
ing the Igranic neutralising condenser away from the 
panel. This latter arrangement is made so as to get a 
portion of the earthed metal screen in between the knob 
and the neutralising condenser in order to avoid any hand 
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Fig. 5.—The layout of the apparatus. 


The components are lettered to correspond with Figs. 1 and 6. 


capacity effects. A short ebonite extension piece is used 
to insulate the set screw, on the knob from any metal on 
the condenser, as: both sets of plates on the latter are 
66 live.” ! l ; oo _ 

The sketches of panel dimensions, the layout and wir- 
ing diagrams should be self-explanatory, and the photo- 
graphs show the appearance of the actual set. 
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, Valves. 


The first valve should preferably be of the high ampli- 
fication type, such as a P.M.3A, the detector of the 
P.M.3 class, and the output valve of the P.M.4 or 
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ae LIST OF PARTS. 


l re holders, 1 No. LL3 “Wearite” (Wright & Weaire, 1 Jack switch complete, No. P625 “ Tiranie. -Pacent”’ (Igranic). 
2 1)... RN 1 “T” square-type cell, 14} v. (Siemens). l D 
entre tappèd XLLOS No. 5 coil and holder (Igranic). 3 Valve holders, “ H ” type, “Aermonic ” (Jas. Christie & Sons, : ‘rel 


ero condenser (Igranic). l Ltd.). : a, 


Variable condensers, S.L.F. slow motion (Brandes). 1 Terminal panel, 7-way, “ Magnum” (Burne-Jones & Co.). : 
1 1 F "ixed condenser, 0-0005 mfd., No. 620 (Dubilier). 1 Terminal panel, 2-way, “ Magnum” (Burne-Jones & Co.). : ? 
9:0003 mfd. condenser, No. 620 (Dubilier). 2 Ebonite shrouded» terminals (Belling & Lee). ; © 
1-0:005 j mjd. condenser, No. 620 (Dubilier). 2 Dial indicators (Belling & Lee). ‘i 
3 Fixed condensers, 2i wigs (T.C.C.). 1-32-henry choke (Pye). 3 


I Grid leak. 2 meg., “ Dumetohm”’ (Dubilier). 1 Ebonite panel, 21in. X 7in. X in. ; : 
1 “ Dun etohm’’ holder (Dubilier). 1 Baseboard, ~2lin. x 7}in. X $in. : Se 
1-400. ohm potentiometer, “ Peerless ” (Bed ford Elec. Co.). 1 Cabinet, 21in. x 7in. X 8in. deep, type A.G.. No. 20/26 : 


1-15 v. G.B. battery (Siemens). (W. & T. Lock). i 
R: forn ter, ihe v. a (British Thomson-Houston). Aluminium screen, wire, flex, wander plugs, etc. ; ate 
EL - Approximate price - £9-9 0 : a- 


se List of Parts” in¢luded in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually used by the : y 
p istrated in the photographs of the instrument.- Where the designer considers. it necessary that particular, components should be used in : = 

pret í these components are mentioned in the article itself. In all other cases the constructor can use his discretion as to the choice of 

components; provided they are ot ore quality to those’ listed and that he takes into consideration in the dimensions and layout of the set any variations 


ones Baier ses tenese ro --° in the size of alternative components he may use. ‘ 
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Fig. 6.—The wiring diagram. The components are lette, ed to a pS 
correspond with Figs. 1 and 5. f ®© @) 
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Broadcast Reception Through Spark Jamming.— 
corresponding valves. of | 


P.M.254 type, or, 
other makes. 
The wavelength 


of course, 


L, L}, and L,. 


Coil L, should be Igranic XLLOS No. 2 to cover from 
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Black Future for Southend Oscillators. 


Reference has already been made in 
The Wireless World to the formation of 
an Anti-Oscillation League in the South- 
end district. This League, which has its 
headquarters at 865, London Road, West- 
cliff-on-Sea, is losing no opportunity to 
suppress the growing nuisance of oscil- 
lation in the surrounding districts. How 
serious is the League in its efforts in this 
direction may be judged from the fact 
that a public meeting is to be held in 
the autumn with a view to the election 
of a president and other officers. 

A number of rules have been formu- 
lated, and members are pledged not only 
to avoid oscillation themselves, but to 
give notification concerning cases which 
come to their notice. All complaints, to- 
gether with reports of work accomplished, 
are sent to the Bettish Broadcasting Cor- 


poration. 
All E E to the A 
should be addressed to the Ion. Secre- 


tary at 12, Grange Gardens, Southend. 


range of the set 
approximately from go00-2,600 metres, 
wavelengths may be received by using smaller coils for 


day, June 19th, 
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- covered. 
least, 


as described | is 
but the shorter 


about 160 to 520 metres and No. 
300 to goo metres—thus with the No. 3 and'No. 5 coils 
a waveband of 300 to 2,600 metres can be completely 
Coil L, will require Nos. 50, 100, and 200 at 
ordinary plug-in type to cover the same range, 
and probably. No. 250°as well, according to the particu- 
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3 to cover from about 


lar make of coil used, as inductances vary considerably 


. Debate on L.F. Coupling. 


A debate on L.F. coupling held the 
keen attention of members of the Houns- 
low and District Wireless Society at their 
meeting on June 28th. The opening 


speakers were Messrs. Osborne and Pan-, 


ton, who championed the resistance capa- 
city and transformer methods respec- 
tively. Mr. Osborne made light of vari- 
ous difficulties peculiar to resistance am- 
plifiers, while his opponent contended that 
the average resistance amplifier, getting 
the most out of its high-magnification 
valves, only favoured the low notes at the 
expense of the high notes. A keen dis- 
cussion followed, in which a strong 
diversity of opinion was manifest. 

Hon. Secretary, Mr. W. R. Collis, 7, 
Algar Road, Isleworth. 


ooon 


Another D.F. Field Day. 


Encouraged by the success of the direc- 
tion finding scheme carried out on Sun- 
the Golders Green and 
Hendon Radio Society has organised a 
similar event on a larger scale for Sun- 
day next, July 17th. 

The object of the numerous D.F. groups 
will be to discover the exact locality of 
the club’s transmitting station (5CT) and 
to report on the effect on signal strength 
of surrounding objects, etc. 


ON A FIELD DAY. Members of the Hackney and District Radio Society photogra hed 


on Sunday, June 26th, at Blackmore, Essex. 


Mr. Samson (second from right, front 


row) secured a challenge cup, presented by the chairman, Mr. Cunningham, for the 
- quality of reception on his ‘ Everyman Four.” l 
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with different makes. 
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FORTHCOMING EVENTS. : 


‘WEDNESDAY, JULY 13th. 


Tottenham Wireless Society.—At 8 p.m, 
At 10, Bruce Grore, N.17. Lecture: 
: “Valve Couplings,” by Mr. F. Dyer. 


SUNDAY, JULY 17th. 


Golders Green and Hendon Radio Society. 
—Field day. 


. 
Somer meter ema ee earn eens COCO EHHEEEH SOOT DCU RE SD ESHREEOOHETEEH EEE E EONS TESS 


A first prize to the value of three 
guineas will be presented by The Wire- 


' less World to the winning group, while 


a consolation prize of one guinea will be 
given by the Society, 

All communications regarding the 
scheme should be addressed to the Hon. 
Secretary, Lieut.-Col. H. Ashley Scarlett, 
557A, Finchley Road, N.W.3. | 


CATALOGUES : 
RECEIVED. : 


. 
. a . 
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Readers wishing to obtain copies of 
the catalogues mentioned below should 
apply to the firms direct. It is advis- — 
able to forward stamps for postage. 


The Mullard Wireless Service Co., Ltd., 
Mullard House, Denmark Street, London, 
W.C.2. Leaflets W.A.8 and W.A.9 deal- 
ing respectively with the Mullard Pure 
Music Speaker and the Mullard P.M. 
Mansbridge Condensers. 

0000 


Ferranti, Ltd., Hollinwood, Lancashire. 
Publication Wad405, illustrating and 
describing the Ferranti output trans- 
formers, type OP1 (ratio 1 to 1) and type 
OP2 (ratio 25 to 1). ` 

0000 

F. C. Heayberd and Co., 8-9, Talbot 
Court, Eastcheap, London, E.C.3. List 
924, dealing with the. ‘‘ Overnight ”’ bat- 
tery chargers for H.T. and L.T. batteries. 
Also the puprecision (model 105) testing 


sct. 
„0000 


L. McMichael, Ltd.. Wexham Road, 
Slough, Bucks. Leaflet describing the 
“ M.H.” 5-valve portable. 


oo0oo0o0 


C. A. Vandervell and Co., Ltd., Acton, 
London, W.3. List of firms appointed as 
C.A.V. radio service agents. 

. 9000 


General Electric Co., Ltd., Magnet 
House, Kingsway, - London, W.C.2. 
Leaflet BC. 4457, -describing the com- 
Gecophone power trans- 
former and Osram KL1 valves. 
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7 Calculation of Cousliag Condesa and Grid Leak Values. 
By W. JAMES. 


mæ. 


\ E may now consider for a moment the effect of 
OW. the coupling condenser in series with the grid 


leak, for this circuit is in parallel with the 
coupling resistance. The impedance of the coupling con- 
denser is quite negligible for a large part of the acoustic 
frequency range, but for the very low frequencies, such 
as 25-50 cycles, the condenser usually has an impedance 
which is anything but negligible. It therefore follows 
that the effective resistance connected to the anode cir- 
cuit will vary with frequency.. 

The circuit in question is given in Fig. 10, from which 
it is easy to see that if the grid leak has such a value 
that when reckoned as being in parallel with the coupling 
resistance R, the effective resistance of the two is much 
less than R, then the condenser may play an important 
part. For the higher frequencies the impedance of C is 
negligible, but the lower the frequency the greater the 
impedance of the condenser and of the path in parallel 
with the coupling resistance. Thus the effective resist- 
ance of the complete circuit connected to the anode is 
likely to increase in practice, which will have the effect 
ef causing a given applied A.C. voltage to produce a 


slightly bigger A.C. voltage across the coupling resist- 


ance when the frequency is low than when the frequency 
is high. 


vig. 10 = eauivaieat circuits for low frequencies when the im- 
pedance of C is comparable to Rg. 
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_ We can now pass on to the next.question and consider 
what amplification we are likely to get in practice. 
First, we will consider the lower acoustic frequencies: 
Now the actual amplification is. given by the'ratio of 
the voltage e, developed between grid and filament of 
the second valve to that applied to the first valve. Call- 


ing the latter voltage e, the amplification iS fa, Fig, 11. 
| | i 

5 (b) in Part I (July 

voltage developed across the grid 


As is indicated by Fig. 
6th issue), the 


Fig. 11.—The amplification per stage is given by the ratio z, 


leak may not be equal fo the voltage developed 
across the coupling resistance on account of the 
coupling condenser C. In practice C is naturally given 
such a value as to make the loss negligibly small, but it 
has to be remembered that the importance of the con- 
denser increases as the frequency is reduced, and it will 
be evident that the importance of the impedance of the 
condenser will depend upon its value as compared with 
the grid leak. For if the combination of grid condenser 
in series with the grid leak 1s such that the grid leak 
resistance is very high as compared with the impedance 
of the condenser at the lowest frequency which it is 


_, desired to amplify, then the effect of the condenser at all 
higher prequencicsss can. be neglecting 


$4 : os 


Resistance-capacity. Amplification.— 
This, however, would involve using a large condenser 
and a high value of grid leak, a combination which is 


bad from “the point of view of the time taken for a charge . 


which may have collected on the condenser. electrodes to 
discharge through the grid leak. In addition, we co 
not want to amplify the lowest frequencies to such an 
extent as those of middle frequency.. 


When a loud-speaker which hardly reproduces notes 


below, say, 100 cycles is used, there is not much reason 
in making the amplifier pass the very low tones. The 
question is really a practical one, best solved by the 
individual who ‘will say: ‘‘ I am satisfied if the reduc- 
tion in‘ amplitude of a 50-cycle note is not more than 10, 
20, or perhaps 30 per cent. of the full amount avail- 
able.’’? With the majority of present-day loud-speakers 
it is, in the writer’s opinion, absolutely futile to provide 
~ too much magnification of the lower frequencies, and for 
this reason we will take 80 per cent. at 50 cycles to be 
reasonable. 

We have now to determine the value of a coupling ¢ con- 
denser which, when used with a specified grid.leak, will 
give the desired amplification. | 


Calculating Capacity of Coupling Condenser. 


We can proceed in two ways: one is to assume that 
the A.C. voltage set up across the coupling resistance 
R is independent of frequency, and the second is to work 
out the impedance of the network comprising R, C, and 
Rg, and from that to find the voltage developed across 
the grid leak. for a range of frequencies., The latter 
method is rather complicated, and perhaps is hardly 
worth while, as an accuracy of one or two per cent. is 
. not worth bothering about. 

However, those who are interested may care to work 
out the formula 


C= Rac + R 


anf (Ro(Rac + R) FRR- 


C= capacity of coupling condenser in farads. 
Rac = A.C. resistance of valve. 

R = anode coupling resistance. 

Rg = resistance of grid leak. 

n = fraction of full amplification desired. 

f = the lowest frequency considered. 

For the case where Rag is 290,000 ohms, R 500,000 
ohms, Rg 2 megohms, and # is 0.8 at 50 cycles, the 
capacity will be found to work out at o.oor95 mfd. 

The simplest method of finding the value of C, and 
which, moreover, shows very clearly the dependence of 
C on the grid Jeak Rg, is to assume a constant voltage 
to be set up across the anode coupling resistance, and 
therefore across C and Rg in series. This voltage will 
send a current z through C and Rg: 


pe oe 
VRE + (A) 


while the voltage set up across the grid leak Rg will be 


where 


E, = j Ra, ori = — 
1 G?) ° 
Re 
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From sa equations we i 


ž Jand Go 


n 
 anfRaVi — 1? 


This formula will give us the value of the condenser 
C which, when used with a given grid leak Rg, will allow 
a proportion, z, of the full voltage across R to be set up 
across the grid leak. This is not quite the same thing 
as the actual amplification, but, as csaace above, is 


near enough for practical purposes. 


- Taking “the same values as before, and inserting thent 
we find that C must have a value of 
0.0021 mfd. This is not a very different value to that 
arrived at by using the longer formula. 


Relation between Coupling Condenser and Leak. 


If the value of Rg is varied, and the right value for 
condenser C is determined by working out the formula, 
it will be found that the values are inversely propor- 
tional; for instance, if C is 0.0021 mfd. for an Rg of 
2 megohms, C- will have a value of 0.0042 mfd. for 


‘an Rg of 1 megohm, the proportion of the available volt- 


age being 80 per cent. at 50 cycles in the two examples. 
Other values are given in Table II, together with the 
values for 90 per cent. and ae per cent. of the. amplifi- 
cation at 50 cycles. 


TABLE JI. 


SHOWING THE VALUES OF COUPLING CONDENSERS AND GRID 
LEAKS FOR DIFFERENT RATIOS OF Br (SEE FIG. 10 (b).) 


— 800/7 
n= 8095 


n=90% n=70% 
at 50 Cycles. at 50 Cycles. at 50 Cycles. 
Capacity Capacity Capacity 
of Resistance of Resistance of Resistance 
Coupling | of Grid | Coupling | of Grid | Coupling | of Grid 
Con- Leak Con- Leak Con- Leak 

denser |(megohms)| denser | (megohms) denser | (megohms) 

(mfd.). (mfd.). mfd.). 

0.0132 0.5 0.0084 0.5 0.0062 0.5 

0.0066 1.0 0.0042 1.0 0.0031 LO 

0.0033 2.0 0.0021 2.0 0.00156 2.0 

0.0013 5.0 0.0008 5.0 0.0006 |. 5.0 


If further calculations are made, the ratio # can be 
determined for other frequencies using the values given 


in Table II. At the frequency of 100 cycles, for in- 
stance, the value of # is 0.97 when C is 0.0033 and R 
is 2 megohms, 7.e., when # is 0.90 at 50 ades When 


the values which give z a value of 0.8 at 50 cycles are 
used, the ratio is 0.93 at 100 cycles, while for a ratio of 
0.7 at 50 cycles we have 0.89 at roo cycles. Thus, in 
all these instances the loss at 100 cycles is quite small, 
and for slightly higher. Poe the full amplification 
is obtained. 

There are one or two practical points which have to be 
remembered when setting up a resistance condenser 
coupled stage. One of these concerns the grid circuit, 
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Resistance-capacity Amiplification.— | 
for it will be obvious that should the valve or its holder 
throw a load across the grid leak the effective resistance 
of the grid circuit will be varied. This will lower the 
overall amplification and also slightly further reduce the 


amplification of the lower frequencies. by altering the 
ratio of the value of the grid-leak resistance to that of 


‘the coupling condenser. 


The valve holder itself will usually have such a high 
insulation resistance that it can ‘be neglected ; similarly, 
the insulation resistance measured across the valve pins 
will also be so very large as to be negligible, but when 
the valve is allowed to take grid current, the input imped- 
ance of the valve falls considerably and reduces the 
effective resistance of the grid circuit. 

This will probably cause squealing or the popping 
sounds already referred to, thus destroying the purity of 
the signals. It 1s for this reason that a negative grid 
bias of much greater value than the peak voltage of the 
average signal is recommended, even though the use of 
such a negative bias reduces the normal amplification by 
increasing the valve’s anode A.C. resistance. 


Choice of Components. 


Anode coupling and grid-leak resistances should, of 
course, have a value of resistance -which is constant, 
regardless of the current passing through them; that is, 
if the unit passes a current of 10 microamiperes when 10 
volts is applied, 50 microamperes should flow with 50 
volts, and 100 microamperes for 100 volts. Many of 
the grid leaks on the market are satisfactory in this 
respect, but lack constancy. Their resistance changes 
after they have been passing current for a while. Quite 


apart from the possible effect on amplification and- 


quality, such resistances are apt to produce noises if the 
variations occur with an acoustic frequency. For this 


reason it is usual to regard with suspicion most coupling _ 


resistances of the grid-leak type ; experience has shown, 


however, that grid leaks of certain makes are quite satis- 


factory components. 

The grid condenser mienka for inclusion in a resist- 
ance condenser amplifier should also be chosen with great 
care. Its function, of course, is merely to prevent the 
application of the D.C. anode voltage to the grid of the 
next valve, and it is in many respects a nuisance. 

We should therefore at least make sure that it will 
prevent any D.C. voltage being communicated to the 
grid, and it ‘will do this provided its insulation resistance 
is sufficiently high as compared with the grid leak asso- 
ciated .with it. 
a possibility of the ‘negative: grid bias being less than 
that: provided by the grid battery. A condenser having 
an insulation resistance of roo megohms, for instance, 
will pass a direct current of 1 microampere if a D.C. 
voltage of 100 is applied to it, and the passage of this 
through a two-megohm grid leak will set up 2 volts across 
it. | 

Then if ‘the grid is biassed negatively by a battery of 
1.5 volts the grid will actually be positive. This will 
cause serious trouble. Obvious remedies are to increase 
the negative bias and to reduce the value of grid leak, 
although these, of course, are not really satisfactory 

ways of curing the trouble. It is much better to use a 
A 21 
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is not 0.8, but the square root of o.8—that is, 
If this is only moderately high, there is : 


coupling condenser of known quality. Mica condensers 
specially constructed for resistance-condenser amplifiers — 
can now be obtained quite cheaply.: They should be 
carefully handled so as not to have their insulation re- 
sistance reduced by surface leakage ; this can easily hap- 
pen by the careless use of soldering flux and by undue 
handling. sa 


‘Multi-stage Amplifiers. 


We have so far Confined ourselves to low frequencies 
and to one stage ; what changes are necessary to preserve 
the same frequency characteristic when two stages are 
used? Obviously, if one stage cuts down the amplifica- 
tion of a 5o-cycle note by 20 per cent., two stages will 
give a further reduction. Thus, if the amplification at 
5o cycles is 8, and at 200 cycles 10, with a single stage, 
the figures will be 64 and 100 for two similar stages of 


Fig. 12.—A two-stage resistance-capacity amplifier coupled to a 


power output valve. When setting up, a milliammeter should be 
connected to the loud-speaker term nals to indicate distortion, 


amplification. This falling off is serious, and larger 
coupling condensers will have to be used when we are 
building a two-stage resistance-condenser amplifier than 
would be used for a single-stage..amplifier having the 
same amplification-frequency characteristics. ` If we de- 
cide that 0.8 of the grid voltage is required at 50 cycles 
for a two-stage amplifier, then the value of x to be in- 
serted in the approximate formula 
_ oO n 
2nfReV 1 — n? 

0.895. 
Similarly, if the amplifier had three stages, the value of 
n for each stage would have to be the cube root of 0.8, 
or 0.928. But now a practical consideration may make 
it advisable not to use identical stages. Let us take 
as an example a two-stage amplifier, Fig. 12, and work 
out the grid bias values likely to be used in practice. 
Valve V, we will assume has a small A.C. voltage ap- 
plied to its grid; producing o.5 volt across the grid 
circuit of valve V,. This valve is negatively biassed 1.5 
volts, and as we are assuming that the stages are similar, 
valve V, will have an A.C. grid voltage of about 20 
times this—10 volts. The grid of V, will therefore be 
biassed negative 12 volts, which is a normal value for an 
ordinary power valve with a 120 volts anode battery. 


~ 
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Resistance-capacky Amplification.— 

If now the A.C. voltage applied to V, momentarily | in- 
creases to 0.7 volt,-no great harm is done at this stage, 
the grid bias being —1.5-volts, but the A.C. voltage 
applied to V, has momentarily tended to reach 14— 
which is 2 volts more than the grid bias. Grid current 
will therefore flow in this stage, and will spoil the quality 
for the reasons already given.. 

The position is quite clear. There is a large factor 
of safety against momentary increases in the signal 
strength at valve V., but practically nothing at valve V,, 
and, further, it is usually not practical to provide an 
adequate factor of safety in the last stage, as the ma- 
jority of listeners, at all events, are not able to provide 
a- larger anode battery to work with an increased grid 
bias. For this reason, the averagé volume of sound 
satisfactorily to be obtained from a: loud-speaker con- 
nected to the last valve is much less than might at first 
be supposed—we have to allow a large margin of safety 
on the last valve. 

Overloading the Output Valve. 

This constitutes a serious drawback to the resistance- 
condenser amplifier, and in view of certain other 
characteristics of this type of amplifier it is well worth 
while considering whether such an amplifier is the best 
that the average man with the normal type of loud- 
speaker can use. But before passing on to this phase of 
the subject we will see whether it is not possible to reduce 
_ the possibility of choking in the last stage by modifying 
the values of the parts used. | 

It does not matter, of course, how we arrange them 
so long as the overall characteristics are what we want 
them to be, giving us, say, 70 per cent. of the maximum 
amplification at 50 cycles. We may then try to arrange 
the last stage in such a way that momentary overloading 
will produce the least harmful effects. This can be 
effected by making the time constant of the last stage as 
low as possible, by using a- coupling condenser of low 
capacity and a grid leak of low resistance. This will 
naturally tend to reduce the strength of the lower fre- 
quencies, but we can bring these up to the required pro- 
portion by redesigning the first stage. Thus we can de- 
sign the first stage to give 95 per cent. at 50 cycles, and 
the second stage to give 75 per cent., with an overall 
amplification of 71 per cent. at 50 cycles. With -the 
values which will give these characteristics our last stage 
will be better able to deal with overloads than when each 
stage is designed to give 0.71 or 87 per cent. at 50 cycles. 
The precise values can be found in the manner described 
above. 


Grid Current Worse than Bottom-—bend Rectification. 


It might be thought that some additional pro- 
tection to the last stage might be arranged by giving the 
grid of the power valve a rather larger negative grid bias 
than an examination of the valve’s curves and a know- 
ledge of the load connected to its anode would indicate. 
Experience indicates that the occasional distortion aris- 
ing from working on a curved. part of the characteristic 
is less distressing, being of less duration, than that due 
to grid current. Tor this reason it is usual to provide 
liberal negative bias, and it is advisable to connect a 
microammeter to the grid of the power valve arid a milli- 
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the anode current meter to kick upwards, 
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ammeter to its anode when first setting up such an ampli- 
fier. The grid bias can then be so adjusted for a given 
anode battery that they give only slight kicks occasion- 
ally, the input to the last valve being adjusted to a suit- 
able value, of course, for signals of average strength. 

A movenient of the grid meter indicates grid current 
and may be accompanied by a slight change in the anode 
current. When this happens, the negative. grid -bias 
should be increased. Too great a grid bias will cause 
while when 
both meters give a varying reading for a transmission of 
normal strength the last stage is being overloaded. It 
will be found practically impossibie to prevent the meters 
kicking occasionally, and if adjustments are made 
which result in the meters remaining steady,. the volume 
will probably be most disappointing. 

When making adjustments of this kind we are apt to 
meet a form of bass blasting. This is due to the fact 
that the impedance of the load connected to the power 
valve falls off at the lower frequencies which in turn re- 
duces the length of the straight part of the working 
characteristic. Our grid bias being set for the condition — 
where the impedance in the anode circuit is more or less 
high compared with the A.C. resistance of the valve, as 
it will be for the major portion of the frequency range, 
it is too big when the bass notes are present at full 
strength. Distortion of the bass frequencies is there- 
fore produced by the curvature of the valve’s character- 
istic. = 

Full Amplification of Low Notes Inadvisable. 


The impedance of the usual (loud-speaker) load is, of 
course, dependent on the frequency, and may fall off to 
a serious extent at the higher frequencies. This is not 
so likely to produce noticeable distortion, since the ampli- 
tude of the notes of higher frequency is usually not so 
great as that of the middle and lower frequencies. But 
still, it is interesting to remember that the working curves 
of the power valve are continually changing because of 
the varying impedance of the load connected to it, and, 
we must not overlook the fact that this is a likely cause 
of distortion—it will show up on the meters, of course. 
Most of the trouble is, however, due to the bass notes--- 
here again, then, is a sound argument for not providing 
the very low notes at full strength. For when an ampli- 
fier giving the low notes at full strength is used the power 
stage must be less heavily biassed and be provided with 
an anode battery of ample voltage so as to be sure that 
serious bass blasting will not occur. Pleasing quality 
does not necessarily demand the bass notes at great 
strength. 


~ 


( To be concluded.) : 


TESTING PHONES. 


HEN it is suspected that annoying. scratching 

noises are due to faults in the phones, it is an easy 
matter to make sure whether this assumption is. correct 
by connecting across them one or two accumulator cells, 
the terminals of which are quite clean. ` If the: noises 
still persist, it is proved definitely that the phones are at 
fault. The test is made more conclusive by shaking the 
leads while listening. 
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.FOR THE SELF-CONTAINED SET. 

Thé set of the immediate future is an 
entirely self-contained one as regards 
receiver, frame aerial, battery eliminator, 
and, perhaps, loud-speaker.. Such a set 
will give good. service as. a local station 
receiver up to about 25 miles, requires no 
attention as regards battery renewals, 
while there are -no trailing wires for 
aerial and earth connections, earthing 
switch or battery leads. For building 
such a set a two-section cabinet is re- 
quired for separately housing a receiver 
and battery eliminator equipment. 


A cabinet to meet this requirement has 


just been placed on the market by F. 
Digby, 9, Banbury Road, S. Hackney, 
London, E.9. It 1s an elegant piece of 
furniture substantially built in stout 
mahogany and cannot be classed among 
the second-grade cabinets so frequently 
offered for wireless purposes. The top 
measures 29in. x14in., and the height is 
36in. Suitable mounting strips are pro- 
vided for the instrument panel forming 
a polished mahogany border around a 
panel size of 7in.x24in. The doors are 


A torm of cabinet in no ular demand. 
dattery eliminator and O 


ing care that a 
minimum capacity 
exists. between. 
turns where a dif- 
ference of radio-fre- 
quency potential 

Aa i aea et ones, occurs. l 

TEAVA inane ES 2 EEN a iT 
: The Wireless 
It contains receiving set, - World, March 
— 16th, 1927. 
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rame aerial and gives continuous service 
from a power point.. - "e 


thick and well framed to prevent warp- 
ing and fitted with brass hinges and good 
grade brass handle, escutcheon plate and 
lock, together with a cast brass bolt and 
guide plate. The door over the lower 
compartment hinges at the lottom and is 
supported by a chain. It is retained 
closed by a ball latch. 

The cabinet examined was polished a 
dark rosewood and well finished. If re- 
quired the manufacturer will supply in- 
strument baseboard and Radion mahogan- 
ite panel, fitted, and to match the polish. 
The set shown fitted to this cabinet is 
similar to the ‘‘ Wireless World Demon- 
stration Receiver’’ recently described in 
the pages of this journal, working from 
a frame aerial carried on wooden sup- 
ports screwed to the back board. It is 
operated from A.C. supply, the lower 
compartment containing the complete 
battery eliminator.’ 

A volume control is fitted as well as 
an ‘‘on and off” switch, which in one 
position cuts out the last L.F. stage and 
switches off a section of the battery 
eliminator. Enquiry as to price will 
reveal ‘that this 
British-made cabi- 


ceedingly good 
value for money. 
©0000 O’ 


ELKA COILS. 

Originality in 
plug-in design can 
only lie in the 
direction of the 
: method of wind- 
ing. Overall di- 
mensions are more 
or less fixed and 
the relative effi- 
ciency of coils de- 
pends upon the 
arrange- 
ment, adopted for 
winding and 
porting the turns. 
The aim is to limit 
self-capacity, tak- 


e 


net represents ex- ` 


sup- 


Manufacturers. 


This object is attained in the Elka coil, 
a product of L. Kremner, 49a, Shudehill, 


_ Manchester, by winding the turns in 


narrow sections. Only a few turns can 
be accommodated in the width of a sec- 
tion, so that only a very small difference 
of potential arises between the adjacent 
turns from layer to layer. Adequate 
spacing, though not too liberal, which 
would again increase the coil resistance 


ws hos 


Ejka section—wound coil. Note the spacing 
_ of the pin mounts. 


for a given value of inductance, is pro- 


vided between the sections. The former 
with slots and discs is composed of a form 
of waterproofed fibre and is extremely 
hard and durable. A good feature is the 
arrangement of the connectors on separate 
metal bars, giving a wide air gap between 
them and practically eliminating the di- 
electric losses. usually present when the 
plug and socket are mounted in a piece 
of solid material. The metal parts are 
well finished and nickelled, and make a 
good fit into the standard socket. 

The special merit of this form of coil 
is its robustness. It can be dropped 
without fear of injury or displacement of 
the turns. The price is moderate. 


9000 


KONTACT CONNECTING WIRE. 

The .Standard Insulator Co., Ltd., 
Winsley House, Wells Street, Oxford 
Street, London, W.1, now supply insu- 
lated wire for use in the connecting up 
of receiving sets. The wire has a thin 
insulated covering and the carton which 
contains 20 feet of -wire comprises four 
coils of various colours. Although low 
in price, the wire is well finished and has 


‘a good smooth surface. ` An important 


point is that the imsulation is easily- re- 
moved by unwinding if there. is any 
tendency for the insulation to fray. _ 

The best method of baring the ends of 
wire of this type is to cut through the 
insulation with an old razor blade, care 
being taken not to nick the wire other- 
wise it may fracture at this point. 
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~ News of the Week in Brief Review. 


. WIRELESS FLAG DAY. | 


Chesterfield Guardians have decided to 
hold a flag day to complete the fund 
towards the installation of wireless in the 

local institution. 
i . E oo0oo0oo0 
THE HAPPY VILLAGE. 


' Each of the 300 houses in the new 
suburb of Malpas, near Newport (Mon.), 
has been provided. with a mast and wire- 


less’ aerial. Malpas has been dubbed 
‘The Radio Village. oan 


- 7> 0000 : 
CRYSTALS ON THE WANE ?`. 
According to. the- recent e E 


conducted by the B.B.C. the proportion 
of crystal sets to valve sets now in use 
is approximately 50 per cent. 


Of the listeners to the London. station ` 


about 30 per cent. .use crystal sets. 


0000 
tWOMAN’S ARCTIC WIRELESS TESTS. 
The Hon. Mrs. Victor Bruce, ` who 


recently returned from a 9,000-mile motor 
tour in Europe and Africa, proposes to 
go as far into Lapland as it is possible to 
drive a car, taking with her a wireless 
set. It is hoped to collect valuable in- 
formation regarding neception conditions 


in the Arctic. 
5 0000 


MEDAL FOR QUANTITATIVE 
MEASUREMENTS. 


The medal of honour awarded annually 
by the American Institute of Radio 
Engineers has been won this year by 
Dr. L. W. Austin, of the U.S. Bureau 
of Standards. 

The medal carries the - inscription :— 
“ Awarded to L. W. Austin for his 
pioneer work in quantitative measurement 
and correlation of factors involved in 
radio wave transmission.” 

0000 


THE CEASELESS LOUD-SPEAKER. 


Complaints are still being made regard- 
ing the misuse of loud-speakers by wireless 
dealers who seem to imagine that if a 
loud-speaker is kept in operation outside 


their premises for a long enough period it 


will attract the buying public. 

The nuisance has somewhat abated in 
London, but is still prevalent in certain 
parts of the provinces. 


OCH HONE! © 


The Dublin District Court is still kept 
busy with summonses against listeners 
without licences. Ten prosecutions were 
recorded last week. 


0000 


U.S. RADIO EXPORTS INCREASING. 


During April last American radio ex- 
ports reached the value of £162,919, 
nearly 334 per cent. greater than in April, 
1926. The principal business was in 
radio receivers; valves were also exported 
in large numbers. 


O ooo 
THE BINODYNE. 


In order to keep pace with modern 
methods’ of screening, a contributor to 
an American journal has built his re- 
ceiver in an open metal dustbin. 

One advantage of this expedient is that, 
in the event of failure to secure results, 
it is merely necessary to replace the lid. 


OPENING A NEW BEAM SERVICE. 


BROADCASTING IN DEMAND. 


The Worthing Entertainments Com- 
mittee is urging the B.B.C. to broadcast 
music from the Pier Pavilion and band- 
stand. ! 

0000 


B.B.C. AT SCOTTISH EXHIBITION. 


The B.B.C. and the Baird Television 
Co. will be among the organisations ex- 
hibiting for the first time at the Edin- 
burgh Empire Exhibition, to be held from 
July 27th to August 6th. 


0000 


SOUTH AFRICAN BEAM SERVICE 
OPENED. 


A burnt-out transmitting valve caused 
a delay during the ceremonial opening of 
the beam service between -Great Britain 
and South Africa on Tuesday, July 5th: 
The mishap occurred at the Klipheuval’ 
station, near Cape Town. 

The official opening was performed by 


Sir William Mitchell-Thomson ,the Post- 
master-General (on right), witnessing the transmission of the first message to Cape 
Town by the Marconi beam system on Tuesday, July 5th. 
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the Postmaster-General, Sir William 

Mitchell-Thftmson, who sent a message of, 
greeting to Sir Drummond Chaplin, chair- 

man of the South African Wireless Tele- 

graph Co. : 

The new service places London in direct 
wireless communication with Cape Town, 
and is available for telegrams to all 
destinations in the Union of South Africa, 
Rhodesia, South-West Africa, Nyasaland, 
and other parts. >< a K 

7 Oo000 ` 
_ A CURRENT TOPIC, | 

Listeners at Shipley, Yorks, who obtain 
the wireless current supply from the 
mains, are perturbed by the fact that the 


local council has ceased to generate its ` 


own supply, which was direct current. 
There is a possibility that the new supply 
will be A.C. | 


o0o00 
WHY ESKIMOS LEAVE HOME. | 
The Eskimos of Northern Canada, 
hitherto a home-loving fraternity, are 
breaking away from the old traditions in 
order to listen to’wireless. Instead of 
huddling at night in their igloos, they 
congregate at the Government posts to 
hear concerts from the North American 

broadcasting stations. | 
o000 


FRAME AERIAL “PIRATE” TRACED. 
A triumph was scored by the Post Office 
wireless van a few days ago at Chorlton- 
on-Medlock, near Manchester. | 
Receiving complaints of oscillation in 
this area, the Manchester General Post 
Office authorities despatched the direction 
finding van to the. district, and after 
several bearings had been taken the dis- 
turbance was traced to a house in 
Howarth Street. The sequel was the 
appearance at the Manchester police court 
of Reginald Evans, charged with operat- 
mg a wireless installation without a 
licence. Evans was using a frame aerial 
Indoors. ` | 
:ı He was fined 40s., the magistrate 
remarking that, but for the fact that 
vans was unemployed, a fine of £10- 
Would have been imposed. pa A 


'.The ‘companies that have. 


Wireless 
World 


FIRST INDIAN BROADCASTING 
. STATION. 

The Bombay station of the Indian 
Broadcasting Company will be opened on 
Saturday week, July 23rd, by the Viceroy 
of India. ; 

o0o00 
JOY IN NEW YORK. 
The ‘‘ New York Times” is overjoyed 


‘at ‘the results obtained by the Federal 
Radio Commission in obtaining order out 


of chaos in the American ether. 
‘* Last winter,” says that journal, ‘the 
ether was not unlike the New York Stock 


' Exchange when all the brokers are shout- 


ing at once: Now the Babel is stilled, 

and it is actually possible to listen to the 

symphony of. one station without being 

disturbed by the jazz of another. 

Radio has been saved from its own too 

zealous telf.” 
ooo0oo0 


WIRELESS BRIGAND. 


A man who steals wireless sets in the - |5 
outer London suburbs is being searched.. -|’ 


for by Scotland Yard. 

His method of procedure is to take a 
note of houses fitted with wireless. When 
the man of the house has left for busi- 
ness, he valls with the explanation that 
he has been ordered to see the set. If 
he gains admittance he takes away the 
set “for repairs.” Needless to say, the 
set does not reappear. 

0000 
AMERICAN WIRELESS PEACE 
EFFORT. 

The commercial side of American radio, 
which has been a fruitful field of litiga- 
tion for several years past, is beginning 
to wear a changed aspect in consequence 
of the latest step of the Radio Corporation 
of America in concluding a number of 
important licensing agreements. These 
agreements, several of which are with 
companies with which the Corporation has 


been in litigation, cover royalties due over ` 


a period of years and amounting to over 
$1,250,000. . : . 

concluded 
licensing agreements with the Radio Cor- 


poration are the Radio Reception Com- 


- . ` g 


7 


| 
{ . i) A. # 
. LATEST IN T 
d s e 


TO STUDY RADIO, FREQUENCIES. 
Dr. J. H., Dellinger,: who is shortly 
visiting Europe as a representative of the 


Washington Bureau of Standards, is : to : 


make a comparative study of the radio’ 
frequency standards of the United States, 


Great Britain. France, Germany, and 
Italy. He will bring with him a quartz 
oscillator. l l 
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RANSMITTING VALVES. A Marconi 
pe ae power valve. 


' 


C.A.T.2 ° water-cooled high 


pany, Inc.; All: America | Radio Corpora- 


tion, American Bosch Magneto Company, — 


Stromberg-Carlson Telephone Manufactur- 
ing Company, Crosley: Radio. Corporation, 
Zenith .Radio Corporation; and Splitdorf- 
Bethlehem Electrical Company. 

These companies will pay the: Radio 
Cérporation a uniform royalty of 74 per 
cent. of their gross income from the sale 


49 


of receiving sets equipped with the 
devices licensed under the patent agree- 
ments. While Radio Corporation officials 


declined to estimate the income the cor- 
poration would receive under the agree- 
ments, it is known that it wiil run into 
millions. y tee oe = i 


FOR EMPIRE BROADCASTING. A 

corner of the transmitting room at 2NM, 

the Caterham station of Mr. Gerald 

-Marcuse, who will shortly relay broadcast 

programmes tothe Dominions. Note the 

new Marconi M.R.1 ane M.R.2 rectifying 
` valves 


SHORT WAVES TO THE RESCUE. 
- The value of the short wave has just 
been demonstrated in a striking fashion 


to a sceptical critic by members of the 


American Radio Relay League. 

The sceptic was Count Von Luckner, 
who recently arrived at New York from 
Germany in his yacht ‘‘ Vaterland.’’ 
Several members of the A.R.R.L. were 
surprised to discover that the Count 
relied solely on the usual 600-metre ship 
installation. The Count and his operator 
were urged to test the advantages of the 
short wave, but were unconvinced. 

Finally an American amateur, Mr. G. 


| Freisinger (2ABT) presented the “ Vater- 


land ’’ with a 50-watt short-wave trans- 
mitter, and receiver. The gift soon 
proved its usefulness, for while the Count 
was conducting a cross-country lecture 
tour, the ‘‘ Vaterland’’ proceeded south 


‘to the Panama, with the Countess on 


board, and‘ ran into storms. For two 
weeks the vessel was driven off her course 
and beyond the range of her 600-metre 
transmitter. By means of the short-wave 
set, however, constant communication. was 
maintained with American amateurs, who 
ultimately conveyed instructions which 
saved the ship. 
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Canadian Expedition to Hudson Straits. 

An expedition is setting out from Hali- 
fax, Nova Scotia, to conduct a survey and 
establish aeroplane bases and radio 
stations in the vicinity of Hudson Straits, 
the primary object being to determine the 
practicability -of the proposed- Hudson 
Bay Railway. - Seven aeroplanes of the 
Royal Canadian Air Force, with sufficient 
staff to man them and the wireless 
stations, will be left there during the 
winter to observe ice conditions in the 


Straits. 
oo0oo0o0 


The personnel of the expedition is sail- 
ing in C.G.S. “Stanley,” with Mr. C. H. 
Starr (whose private station, NC 1AE (ex. 
3KA), at Wolfville, Nova Scotia, is well 
known to amateur transmitters) as a 
wireless operator. The call-sign of the 
“Stanley ° is VDE, and she will trans- 
mit with a 13-kW. set on 2,100 and 600 
metres C.W. and I.C.W. She will also 
carry a 400-watt short-wave transmitter. 


Mr. Starr intends working ‘with amateur: 
stations whenever possible, and will wel-. 


come reports. The ‘‘Stanley’’ is ex- 
pected to return to Halifax, N.S., early 
in October. 
ooo°o 

The main base station will be equipped 
with both long- and short-wave appara- 
tus, and the aerial will be 160ft. in 
height. The smaller base stations will 
work on wavelengths of about 200 metres 
for communicating with the aeroplanes. 
Official trafic on long waves will be 
handled via Belle Isle, and on short waves 
via a special station which is being 
erected at Ottawa. The wavelengths will 
probably be just outside the’ 20- and 40- 


metre wave-bands. 
0000 


Canadian Jubilee Celebration. 

News of the reception of Canadian 
stations has naturally predominated in 
recent correspondence from amateurs. 
One correspondent reports the reception 
of the Jubilee Celebration relayed from 
Ottawa via the Marconi beam station on 
about 26 metres, beginning at 7.50 p.m. 
B.S.T. on Friday, July 1st. Items from 
9 p.m. onwards came through very well 
at strength R6 to R7, the carillon being 
exceptionally good. Fading was slight, 
but atmospherics troublesome, especially 
during the early part of the transmission. 
Our correspondent does not state the type 
of receiver he was using. 

©0000 


Another reports a similar experience 
using an 0-v-3 receiver of his own design, 
with resistance-coupled amplifying valves, 
intended originally for the ordinary 


broadcast band, but fitted, on this occa- 


sion, with short-wave coils. 
ooo0o°o 


Tests, speech, and music, from the Bell 


Telephone Co. of Canada, have also been 
transmitted via the Beam station. Mr. 


NOTES 
QUERIES 


C. A. Jamblin (G6BT) tells us that he 
picked up this station at 7 p.m. (B.S.T.) 
on Sunday, June 26th, when using only 
a single-valve set, and heard every item, 
including instructions to their various 
stations, and even the clicking of the keys 
at the exchange station in Ottawa. From 
7.0 to 8.25 p.m. B.S.T. the strength was 
R6, with very little fading, At 8.25 p.m. 
a record by Galli-Curci was clearly re- 
ceived at R7, and at 9 p.m., when a re- 
cord by John McCormack was trans- 
mitted, the phone strength had risen to 
R8, and the programme could have been 
put on the loud-speaker by adding 
another valve. 

These tests were understood to be pre- 
liminary to a further series which was 
announced to follow at 7 p.m. E.S.T. 
(1 a.m. B.S.T.). 

Mr. Jamblin'’s station is at Bury St. 
Edmunds, and it will be interesting to 
know how far on either side of the direct 
line to Bodmin the Beam effect is notice- 


able. 
0000 


Reception of Station in British Columbia. 
Conditions for reception were appar- 
ently very favourable on June 26th, as 
a correspondent in Wimbledon reports 
having heard NC 5AU, in British Colum- 
bia, on a wavelength of about 20 metres 
and at a signal strength of R4, on an 
0-v-1 standard ‘‘ broadcast ” receiver with 
short-wave plug-in coils. 
0000 
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South African Transmitters. 

We have received a revised list of South 
African amateur transmitters and give 
below those which have not already been 
published in the R.S.G.B. Log Book and 
Diary or the Supplementary List on page 
748 of our issue of December Ist, 1926. 

Except where QRAs are marked 
“Change of address” the new names and 
addresses after call-signs A3A to A7Y and 
SSR to 4SR should be substituted for 
those appearing in the lists mentioned 
above. - 


A3A R. Drennan, Durban St., Greytown, Natal. 

A3F W. Hill, 45, Henwood Rd., Durban. 

A3H King Edward VII. School Cadets (J. L. 
Andrew, Science Master), Johannesburg. 

A3K R. S. Fisher, 71, Jorissen St., Braamfontein, 
Johannesburg. (Change of address.) 

A3N W. S. Reid, “ Dunheved,” Woodhouse Rd., 
Maritzburg. (Change of address.) 

A3Q Albert de Beer, Box 137, Bloemfontein. 

A3W C. A. W. Rieder, Bumham Rd., Sea Point, 
Cape Town. 

A4B G. A. Mauch, 450, Spuy St., Pretoria. 
(Change of address.) 

A4D R. K Parker, Hull St., Kimberley,- 


A4J H. F. Winch, 6, Glynnville Ter., Gardens, 
Cape Town. 

C. P. Tennant, Box 610, Kimberley. 

J.M. Fraser, 152, Kitchener A ve., Kensington, 
Johannesburg. (Change of address.) 


A4X H. J. Rieder, “Hilmont,” St. John Rd. 
Sea Point, Cape Town. (Change of address.) 

A4Z J. S. Streeter, “Wood Green,’ Liesbeek 
Rd., Rosebank, Cape Town. (Change of 
address.) 

A5B J. H. Pienaar, Box 745, Johannesburg. 

A5 H. Doubell, 36, Dale St., Uitenhage. 7 

A5 K. Scott, 5, Carlton Terrace, Three Anchor 


Bay, C.P. (Correction.) 
A5J S.A.R.R. League Divisional Headquarters 
Station, 91, Berea Park Rd., Durban. 

J. P. Malan, Box 36, Sterkstroom, C.P. ~; . 
E. Davis, Box 462, Port Elizabeth. (Change 
of address.) . 

A5R J. A. Fine, 33, Maynard St., Cape Town, 
J. P. Malan, Waterval, P.O. Huguenot, C.P, 
B. A. O’Brien, c/o Barclay’s Bank, Humans- 


dorp. (Change of address.) 

AGG J. Gillies Jnr., 206, Church St., Kenilworth,- 
Johannesburg. 

A6J F. W. J. Andersen, 126, Longmarket St., 
Maritzburg, Natal. 

A6K W. S. Pennel, Milan Villa, Penrith Rd. 
Wynberg, Cape. ` 

A60 G. W. Smits, 13, Second Ave., Orange Grove, 
Johannesburg. (Change of address.) 

A6P J. B. Hendry, New St., Beaufort West. 

A6R H. R. Owen, 4, Osprey St., Kensington, 
Johannesburg. 

AGBS W. A. Rhodes, 40, Sidney Rd., Bertrams, 
Johannesburg. i 

A6U Arland Ussher, 3, Waterfall Rd., Westcliff, 
Johannesburg. 

AGW G. Lowe and HOS, 95, St. Amant St., Mal- 
vern, Box 7007, Johannesburg. 

A6X A. M. Watt, cor. Plein St., and Victoria Rd., 
Woofistock, C.P. - 

A7D H. J. Buckley, 5l, Sydney Rd., Durban. 


(Change of address.) 
A7J C. M. Lefevre, Richmond, Natal. 


ATL prone eas 34, Muller St., Yeoville, J ohannes- 
urg, 

A7R A. Gr Curtin, 63, Dorothy Rd., Norwood, 
Johannesburg. (Change of address.) 

ATX H. G. Hean, “ Longlands,” Escombe. Natal. . 

A7Y . C. Downey, Fordyce Rd., Walmer, Port 
Elizabeth. (Correction.) 5 

A8A P. F. Symons, Box 40, Port Elizabeth. 

A8B > ].G. Sprigg, Wbiteheath,” Martindale, C.P, 

A8C B. E. Evans, “The Gums,” Umlaas Rd., 
Natal. 

A8D R. A. Hill, “Sherwood,” Station Rd, 
Kenilworth, C.P. 

A8F re J. Thorvaldsen, 235, Stamford Hill Rd, 
Jurban, 

ASG D. A. Richardson, Box 685, Cape Town. 

A8H at Davie, 9%, Winchester Rd., Mowbray, 
se Sh 

A8J Fric Ireland, Byrnes Ave., Wynberg, C.P. 

A8K W. Tonay 17, Mutual Buildings, Port 
Elizabeth. 

A8N A. S. Andrews, Box 1814, Durban. 

A80 D. J. Mayers, 10, Duke St., Obseryatory, C.P, 

A8P Dr. Perrott, Walmer, Port Elizabeth. 

A8Q B. W. le Sueur, c/o Box 66, Cape Town. 

A8R B. Davidge-Pitts, George Rd., Mossel Bay. 


A8S G. A. Shoyer, Box 314, Cape Town. 


A8T J._P. Friedenthal, 8, Leo St., Kenilworth, 
Johannesburg. ` 
A8U F. C. Maslen, 9, Cromwell Rd,, Durban. 
A8V A. Louquet, 49, Evans Rd., Durban. 
A8W = Geo. Newman, 4, St. George's Rd., Yeovilla, 
Johannesburg, 
A8X W. E. Levings, Main St., Kokstad, C.P. 
A8Y M. C. Cockburn, “ Cliffside,” P.O. Richmond, 
Natal. 
A8Z W. Gray, 5, Esselen St., Hospital Hill, 
Johannesburg, 
ASA F. E. Frost, 2, Union Ave., Bloemfontein. 
A9B J. Munro, George Rd., Mossel Bay, C.P. 
A9C S. Howie, Rossmead House, Dundee Rd., 
Newlands, C.P. 
RHODESIA. | 
SSR E. Jephcott, c/o G.P.O., Salisbury. ! 
4SR Douglas Mail; Box 727, Bulawavo. ; 
1SRA Portable Station of JSR. 
2SRA K. C. Fynn, Box 387, Salisbury. k 
8SRA The Rev. Tull, c/o Post Office, Mrewa. p 
ASRA E.C. 1. Ade, Box 267, Salisbury. E 
5SRA Joe Mavis, Box 408, Salisbury. ! 
SRA F. C. Whitmore, Box 163, Bulawayo + 
| 


(Divisional Headquarters Station.) 
SR ASA H. R. Warren, Box 715, Bulawayo. 
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BOTTOM BEND DETECTORS. 


T has been found that the majority — 


‘of modern high-magnification 
valves, when used as anode rectifiers 
with conventional H.T. voltages and 


mately two volts negative on the grid 
for best operation. The best and 
most certain way of obtaining this 
bias is to use,two dry cells jn con- 
junction with a potentiometer con- 
nected across the L.T. supply in 
such a way that the negative surplus 
voltage of one volt may be opposed 
by the application of a suitable posi- 
tive voltage. By this plan it is pos- 


. sible to ‘make an accurate. adjust- 


ment, which, it should be noted, is 


only necessary when dealing with ` 
and, moreover, with. 


weak signals, 
such valves as have a sharply defined 
lower bend. 

. When connecting up a temporary 
or experimental receiver it is ‘useful 


to know that a disused accumulator . 


cell, which, though incapable of giv- 
ing current, may very possibly supply 
the correct bias for the average de- 
tector valve. 


0000 


IMPROVING THE BUZZER 
WAVEMETER. 


NUMBER of amateurs who are 
in possession of ‘buzzer wave- 
meters, many of which were designed 
before sharply tuned valve receivers 


came into general use, will often find. 


that the emitted wave is too 
“ broad ’’ for accurate and close ad- 
~ justment. 

An examination of the average . in- 
strument will show that the shunted 
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buzzer, dry battery, and switch are 
shunted across-a portion only of the 
coil, as shown in Fig. 1. It is use- 
ful to know that the “ sharpness ”’ 

of the emitted wave may be increased 
very considerably by reducing the 


number of turns included in the 


buzzer circuit. Referring to the dia- 
gram, this alteration may be carried 
out by moving the tapping Y away 
from the end X of the coil towards 
the end marked Z. This alteration 


Z 


1.—Reducing damping in a buzzer 
wavemeter, 


Fig. 


will result in some diminution of sig- 


-nal strength, but as many wavemeters 


— particularly ex-Government instru- 
ments—were designed for use with 
crystal receivers, a considerable de- 
crease in intensity may be tolerated 
when the emission is to be picked up 
on a modern valve set. 
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TELEPHONE CONNECTIONS. 
HERE it is desired to operate 
several pairs of telephones 

from the same receiver, it-is usual to 
connect the various pairs all in 
parallel with one another. This prac- 
tice has probably arisen because of 
the fact that if. the parallel connec- 
tion is adopted the removal or break- 
down of one pair does not affect the 
others, thus permitting extreme sim- 
plicity in the arrangement and wiring 
of the output terminals. 
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A Section Mainly for the New Reader. 


‘Where.a valve receiver is in- use 
this method of connection is definitely. 
wrong, for the impedance of any 
valve likely to be used to feed tele- 
phone receivers 1s far -higher than 
that of one pair of telephones. If 
this one pair is replaced by two in 
parallel the zotal output from the 
valve will. therefore be reduced, and 
as this reduced output now has to 
supply two pairs instead of one, the 
signal strength in each will be less | 
than half the original value. i 

If, on the other hand, the second 
pair is connected in series with the 
first, the total output from the valve 
will in most cases not fall far short 
of double its original value, so that 
cach pair of telephones wilt now give 
signals practically as loud as those 
in the original single pair. This pro- 
cess must not be carried too far, of 
course, but with the usual valves used | 
for supplying telephones the simple 
series connection is best for any num- 
ber of pairs, up to eight at least; 
with eight pairs or more the experi- 
ment may be tried of connecting in | 
series-parallel, the telephones being 
arranged in two equal series chains, 
the two chains being connected in 
parallel with one another.. 

In the case of loud-speakers, much 


the same argument applies up^to any 


«connection, 


number that is likely to be required ; 
and in addition. to a little extra 
strength as compared with the parallel 
the series arrangement 
will help to bring out those elusive 
low notes if the loud-speakers are 
capable of reproducing them.. | 

When’ a crystal set is in question, it 
becomes difficult to lay down any 
hard-and-fast rule, on account. of the 
large differences between crystals. 
but -it is usually found that. the 
parallel. connection is best, especially 
when signals are loud. 
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SELECTIVITY AND THE RECTIFIER. 
HE selectivity of a receiver is de- 
= pendent, to a surprisingly large 
extent, upon the type of rectifier em- 
ployed, an anode rectifier being very 
considerably better from this point of 
view than a grid rectifier. This 
superiority is due to two distinct 
causes. 

The first reason for the poor selec- 
tivity that accompanies the use of a 
erid rectifier is the well-known fact 
that this type of rectifier, by virtue 
of the grid current that is essential 
to enable it to rectify at all, imposes 
a comparatively heavy load on the 


tuned circuit that immediately pre- . 


cedes it.. No matter’ how scrupu- 
lously ‘f low-loss ’’ this tuned circuit 
may be, it must inevitably tune flatly 
when the damping due to grid-cur- 
rent is introduced, for this damping 
may be equivalent to introducing a 


resistance of any value up to fifty 


ohms or more into the tuned circuit. 

Were this all, the cure would not 
be far to seek, for the introduction 
of reaction into this circuit can be 
made to wipe out all the added re- 
sistance, so that at the cost of an 
extra control on our receiver we could 
combine the sensitivity of grid recti- 
fication with the selectivity of -anode 
rectification. If this arrangement be 


tried, however, it will be found that, ` 


although the point of maximum signal 
strength can be made as sharp as 
could be desired by the use of suff- 
cient reaction, the local station can- 
not be completely silenced as readily 
as when anode rectification is in use. 

This residue of local station signals 
over a wide range of wavelengths is 
due to that very property of the grid 
rectifier for which we employ it, 
namely, its sensitivity to weak sig- 
nals. Suppose that the detector cir- 


cuit is tuned to a distant station, not . 


far removed from the local station in 
wavelength, and that the voltage fed 
to the detector by that station is, 
under these conditions, one-tenth of 
that supplied by the distant station. 
The distant station will then be 
heard, but there will be an annoy- 
ing undercurrent of local station. If 
we now substitute an anode rectifier, 
its relative insensitiveness to weak 
signals will cause it to ignore’ alto- 
gether the small residue of signals 
from the local station, so that the 
listant transmitter only is heard. 
Thus, in addition to the true selec- 


“dilute 
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tivity, due to the almost complete ab- 
sence of damping of the tuned circuit 
by the detector, the anode rectifier 
provides us also with a kind of spuri- 
ous selectivity by its refusal to detect 


weak signals. Moreover, no reaction 
is necessary provided a low-resistance 
tuned circuit is employed, so that if 
we are willing to put in some other 
control to take its place we can add 
another tuned circuit to our receiver, 
either in the form of an additional 
H.F. stage or as a loose-coupler. 
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THE TANTALUM RECTIFIER. 
A LTHOUGH electrolytic rectifiers 


have among amateurs generally 
a bad reputation as being ‘‘ messy ”’ 
and uncertain in operation, it may 
be pointed out that the combination of 
tantalum and lead electrodes jin 
sulphuric acid is free of 
many of the defects of the ordinary 
Nodon cells. It is probably correct 
to say that tantalum rectifiers may be 
most usefully employed for the pur- 
pose of charging H.T. accumulators, 
and a diagram showing the connec- 
tions for this purpose is given in Fig. 
2. Each cell may be mounted in a 
glass or earthenware vessel with a 
capacity of a pint or less. One elec- 
trode is made of a strip of sheet lead 
of sulficient length to reach to the 
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Fig. 2.=— An electrolytic rectifer for 
charging H.T. accumulators from A.C. 
mains, 


bottom of the jar, and with a width 
of } inch or more. The second is a 
narrow strip of tantalum about {th 
inch wide and a few thousandths of 
an inch in thickness, which should 
dip about 2 inches below the surface 
of the electrolyte with which the cells 
are filled to within about an inch 
from the top. The electrolyte is 
dilute sulphuric acid, as sold for ac- 
cumulators, with a specific gravity of 
about 1,250, 

A lamp rated at 6o watts is in- 
serted, and will generally pass a 
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current suitable for charging the 
ordinary battery; one of higher or 
lower resistance may, of course, be 
substituted if desired. . 


The arrangement as shown is suit- 


able for supply voltages in the order 
of 200; an extra cell should be 
added for operation on 240-250 yor 
circuits. 
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INCREASING THE CAPACITY OF 
A VARIABLE CONDENSER. 


N the course of experimenting. we 
sometimes find that- none of our 
spare variable condensers go up to 


quite a high enough capacity for the- 


particular work in hand. A simple 
and effective expedient when the con- 
denser is not built into any case ‘or 
box is to immerse the vanes com- 
pletely in oil.. Since the dielectric in 
the space between the fixed and moving 
vanes is now oil instead of air the 
capacity is a little more than doubled, 
since the dielectric constant for most 
oils is between 2 and 3. High-grade 
transformer oil is about the best, but 
this is not usually likely to be at 


hand. Ordinary domestic paraffin oil 


answers well, as most samples seem 
to have excellent insulating proper- 
ties. The condenser may be mounted 
with its vanes vertically downwards in 
a clean jar, and oil is poured into 
the jar until all the vanes are com- 
pletely covered. The moving vanes 
should be briskly rotated backwards 
and forwards a number of times in 
order to expel any air bubbles between 
them. 
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WINDING REACTION COILS. 


T is not ge nerally realised that so- 
called construction is 
unnecessary in a reaction coil, and, 
indeed, is sometimes definitely detri- 
mental. In the anode circuit in which 
this coil is included we are dealing 
as a rule with superabundant energy, 
and so high-frequency and even 
reasonable D.C. resistance are mat- 
ters of small importance. The use of 
large coils of thick wire will have the 
effect of increasing capacity between 
grid and anode inductances, with the 
result that , changes in reaction 
coupling will materially alter the tun- 
ing adjustment, making the operation 
of the receiver much more difficult. 
As a rule, it is as well to wind such 
coils with fine -wire, of from No.. 30 
gauge downwards. ai 
A 23 
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HOWLING IN L.F. TRANSFORMER- 
COUPLED AMPLIFIERS. 
HERE ‘two or more trans- 
former-coupled L.F. amplify- 

ing stages are used trouble may be 

experienced with the set howling at a 

high-pitched frequency. This is most 

common when the L.F. amplifier is 
preceded by a-detector valve in which 
the grid condenser and leak method 
of rectification is employed. The grid 


connections of such a detector are- 


very sensitive to stray electrostatic 


pick-up, and ‘in particular are likely 


to be affected by the stray field-set up 
by the large L.F. potentials gener- 
ated in the last stage of the ampli- 
fier; this provides enough reaction to 
maintain the whole amplifier in a 
state of L.F. oscillation. This pick- 
up by the grid-leak detector is the 
seat of a number of troubles for 
which the succeeding L.F. stages are 
apt_to be unjustly blamed. The 
remedy is to arrange the detector lay- 
out so that the length of connecting 
wire: between the grid condenser and 


- of the detector valve. 
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the grid of the detector valve is an 
absolute minimum.’ Also arrange 
things so that nothing carrying ampli- 
fied L.F. currents comes within 
several inches of the grid connections 
This form of 
instability is entirely absent from re- 
ceivers employing anode bend detec- 
tion ; the latter form of rectification, 
although not so sensitive, is strongly 
recommended. Aas 
Sets are sometimes described in 
which the detector unit is completely 
screened by a metal compartment of 
its own. This is an excellent plan as 
it materially assists both L.F. and 
H.F: stability. | 
Sometimes, of course, the trouble 
does actually arise in the amplifier 
itself. The simple expedient of re- 


versing the leads to one of the inter- 


valve transformer primaries is almost 


too familiar to need mention here.. 


This is not, however, invariably 
effective, especially when- there is 
electrostatic feed-back from the out- 
put to the input of the amplifier. | 


- DISSECTED DIAGRAMS. 
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- INCREASING VOLUME. 


HE maximum grid voltage with - 


which an output valve can deal | 


without introducing distortion may in- 
variably be increased by applying a 
greater H.T. voltage than is cus- 
tomary, always provided that a corre- 
sponding increase is made to the grid 
bias voltage. 
ever, the useful working life of the 
valve will be decreased by adopting 
this plan, but it will be realised that 
in any case an additional upkeep ex- 


Unfortunately, how- 


`~ 


penditure must always be faced when 


an attempt is made to obtain a greater 
undistorted output. The capabilities 
of an ordinary power valve, , with 
extra H.T. voltage, may be regarded 
as intermediate between those of the 
same valve under normal operating 
conditions and of a ‘‘ 


amplifier. 


(d 


As a rough guide to the voltages to 
be used, it may be stated that a 7,000- 
ohm valve, with 150 volts on the 
anode, requires about 12 volts nega- 
tive grid bias. 


~ Practical Points in Design and Construction. 


The present series of diagr 


am 


No. 75.—A Crystal Receiver. 
(To be concluded in next week’s issue.) 


s ts intended to show progressively, and in an easily understandable 


manner, the various points to which special attention should be paid, and at the same time to assist 
the beginner in mastering the art of reading theoretical circuit diagrams. Under the projected “ regional” 
scheme, high selectivity will, in some instances, be necessary even in a crystal sel; the diagrams given 
below, and those to appear next week, will show how the ordinary set may be improved in this respect. 


The aerlal-earth circuit is 
completed mrongh a tuning 
coil. 


HE inductance of the coil will, 

as usual, depend on the capacity 

of the aerial and the wavelength to 
be received. For the normal broad- 
cast waveband, a conventional plug- 


in coil of from 35 to 50 turns will be | 
‘mended. 


suitable with a full-sized aerial. For 

Daventry, a No. 150 has about the 

right inductance value. There is no 

point whatsoever in using a coil of 
A 29 : 


- 


A variable tuning condenser 
is shunted acress the coil. 


the coil, 


extremely high efficiency, as it is 


‘affected by both aerial damping and, 


in the circuit shown in (4), by the full 


damping effect ‘of the crystal. 


A variable tuning condenser of 
0.0005 mfd. is generally recom- 
Its moving vanes should, 
strictly speaking, be connected to the 
‘“ earthed ’’ side of the circuit ; capa- 


city effects are not noticeable with 


’ The crystal detector is con- 
nected to the aerial end of 


The addition of- telephones 
and by-pass condenser com- 
pietes the circuit, 

the comparatively crude circuit shown, 
but they come into play. with the im- 
proved arrangements to be discussed 
later. E -= 

A by-pass condenser of from 
0.0005 to o©o.oor. mfd. is recom- 
mended ; its capacity has a certain 
bearing on the rectifying efficiency of 


the crystal and should be carefully 


determined by trial. ” 
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Peace in the Ether.—Sir John Reith’s American Visit.—Transatlantic Programme Exchanges ? 
Tiresome Relays.—Doings at Daventry.—The Broadcast Music Lesson. 


Less Interference. 

While the oscillator is still with us 
there seems to be a distinct falling off 
in other forms of interference, notably 
Morse from ships. Bournemouth listeners 
especially are rubbing their eyes (or is it 
their ears?) at ihe arrival of conditions 
more peaceful than they have ever before 
experienced. 

The spirit of reform is -particularly 
noticeable among ships of the “ King's 
navee,’’ and it is possible that this cir- 
cumstance is not entirely fortuitous. 

oo 


Sir John Reith and U.S. Programmes. 


In May last Zhe Wireless World gave 
the exclusive news that Sir John Reith 
had received an invitation to attend the 
inauguration of the new building of the 


American National Broadcasting Co, in 
New York. 
When Sir John arrives in New York 


in the course of the next few weeks he 
will concern himself with an interesting 
proposition which is being very warmly 
sponsored by the N.B.C. officials. It is 
nothing less, in fact, than a service of 

‘across-the-ocean ’ broadcasting, by 
which London and New York would regu- 
larly exchange feature programmes for 
the edification of their respective 
listener's. 
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The Hopeful President. 


This may, or may not, be an attractive 
prospect, but, to judge from the quality 
of recent relays of America in this 
country, the technical aspect of the 


THE FINISHING TOUCH. Over 250 new houses on the Richings Park estate at Iver, 


Ducks, have been equipped with broadcast receivers as permanent fixtures. 
photograph shows a typical instrument—a 2-vaive Gecopbone and loud-speaker. 


The 
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avoid disfiguring the countryside with ugly aerial poles, the aerials are concealed in 
the attics. 


mattei would demand a fair amount of 


consideration before anything like regu- 
larity could be approached. 

Mr. Aylesworth, President of the 
National Broadcasting Co.,- would have 
it appear that these dificulties are van- 
quished, but his buoyant outlook seems 
a little in advance of modern thought. 
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A Plan. a 


‘“ Tremendous technical and engineering 
problems, as well as difficult programme 
arrangements, due to the difference in 
time between London and New York, had 
tò be solved before'any plan could be 
formulated,” declared Mr. Aylesworth in 
a recent speech at Denver. ‘‘ We feel,” 
he added, ‘‘ that we have now made suffi- 
cient progress to propose a definite plan 
of co-oper ation with the British broadcast- 
ing system.’ 

All this is good to know; the question 
is whether the B.B.C. is ready to fall in 
line with these ambitious proposals, and 
whether their present technical resources 
are adequate. 
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Relays Which Exasperate. 


Many listeners were doubtless enjoying 
the excellent music by Jay Whidden’s 
dance band on Tuesday of last week when 
Keston butted in with a.very indifferent 
relay of dance music.from America. I 
wonder how many of the aforesaid 


` listeners experienced a thrill of pleasure 


at the interruption, and how many of 
them experienced something quite dif- 
ferent ? 

Myself, I came within the latter cate- 
gory, and I don’t suppose I was the only 
listener who found himself asking why 
Keston still performs this ‘‘ turn ” in the 
middle of other programmes. 
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No Novelty. 


There is now no novelty 
programmes from America. 
one of those things which should be done 
well or not at all. 
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A Savage Handicap. 

It is sometimes forgotten, perhaps, at 
the engineers at Keston labour under 
soul-destroying handicap. Atmosglidtic 
conditions over the Atlantic often fluc- 
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in relaying 
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It has become - 
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tute from minute to minute, and while 


an American transmission may be re- | 


ceived well-nigh perfectly at one moment, 
by the time arrangements have been made 
to break in upon the regular programme 
in order to effect a relay, fading and 
atmospherics may have intervened with 
savage severity. l ; , 

THis explains why B.B.C. engineers 
whose duties take them to Keston often 


wear the hunted look of an electric hare.. + 
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Hare and Hounds. 


Talking. of electric hares, what about a : 


running commentary on a greyhound 


race? The electric hare could quite com- 


fortably carry a microphone on the small 
of its back. and enable us to hear the 
pants of the top dog. 
If the hare were caught, and the, micro- 
phone swallowed, the listening pubiic 
would learn something of a greyhound’s 
inner feelings. =- > a 


oo0oo0o0 
Doings at Daventry. 
Experiments continue at Daventry 


with the new regional station, but -I 
understand that we need not expect any- 
thing in the shape of a serious alterna- 
tive programme until the station has been 


duly licensed by the Post Office, probably 


early in August... 

That the programme will be of an 
alternative nature is certain, i.e., it will 
be distinctive, differing from the fare 
- Offered either by London -or Daventry. 
Probably, at the beginning, 5GB’s trans- 
mission will be limited to two hours daily, 
but, as my Pudsey correspondent puts it, 
an hour of blessed variety is better than 
a thousand of unrelieved aridity. 

‘0000 


Waiting for the Post Office. 


I gather that the wavelength of 5GB - 


will be nearer 300 metres than 400, but 
this and the question of power rests 
largely with the shahs of St. Martin’s- 
le-Grand. 
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Nelson Keys at ZLO. ` | 

Nelson Keys will give a quarter-hour 
turn from 2LO on Monday next, July 
18th. The last time he was billed for 
the London studio the contract was can- 
celled at short notice, but his music-hall 
arrangements will not, I understand, 


interfere with the forthcoming broadcast. — 
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The King’s Broadcast Speech. | 

The programme for the broadcast cere- 
mony in connection with the opening of 
Gladstone Dock, Liverpool, by the King 
on Jyly 19 will include an address to His 


Majesty by Mr. R. D. Holt, chairman of | 


the Mersey Docks and Harbour Board, 
prayers by the Bishop of Liverpool, com- 
munity singing, and a. twenty-one-gun 
salute fired by the Royal Artillery. 
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Cricket at Intervals. 


A running commentary on the match | 


between England and The Rest will be 
relayed from Bristol on July 23 at in- 
tervals between 35.0 and 6.30 p.m. 
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“Lido Lady.” . 
The numbers to be broadcast in the 


excerpt from ‘‘ Lido Lady,” which will 


be relayed from. the Gaiety Theatre on 
July 22, are as follow: “It all depends 


“on you” (Phyllis Dare. and: Company), 


the Charleston Trio Dance (Phyllis Dare, 
Dave FitzGibbon, and Harry White), 
“Try again to-morrow ” (Cicely Court- 
neidge and Jack Hulbert), and Finale (the 
Company). . 
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FUTURE FEATURES. 
London, — 


: Jury 17rH.—Orchestral and Vocal 
: Concert Service from George 
Street Baptist Church, Ply- 


mouth. 

Juty 18TH. — “The. Vauxhall 
Belles.” A’ light romantic 
opera in two acts, by Herbert 
Oliver. ne 


JuLy 19ra.—Opening of Gladstone 
Dock by H.M. the King. S.B. 
i. from Liverpool. Dance Music. 
: JULY 20rm.—Debate ‘“‘ That Opera 
: >. ig Absurd,’’ Mr. Basil Maine 
and another. Sir Landon Ron- 
ald in the chair. 

JuLty 21st.—The Roosters’ Concert 
Party. 

JULY 22np.—Excerpt from ‘‘ Lido 
Lady ’’trelayed from the Gaiety 
Theatre. . 

Juty 25RD.—England v. The Rest— 


running commentary from 
Bristol. : 
Birmingham. 
Jury  18rm. — “The Neer-Do- 


Wells’ Concert Party,” relayed 
from Royal Leamington Spa. . 
Bournemouth. 
JutyY 22np.—Wagner Programme 
from the Winter Gardens. 
oe < Cardit, — = — 
JuLy 21st.—‘‘ As You Like It,” by 
William Shakespeare. - 
_ Manchester. . D i 
Juty 20TH.—‘‘ 1588.” A play b 
: _ Walter Pearce. — o, 
` JULY 21st.—‘‘ On with the Show of 
1927.” An evening at Black- 
pool relayed from the North 
Pier. 
Newcastle. | 
Juty 20TH.—Concert performance 
' of “The , Waterman.” ` A 
_ Ballad. Opera. by Charles 
Dibdin. - . = i eos oe 
Juty 23rp.— Mr. Smith Wakes 
Up.” .A new one-act comedy 


by Vivian Tidmarsh. 
= - Aberdeen. : 
Jory 18rm.—Lecture Recital by i 
© Willian Swainson. os, E 
JuLY 2lst.—Scottish Programme. 
Belfast. 


Jury 18rnH.—‘‘ A Trip to the Isle 3 


of Man.” A Holiday saga. 
Juty 21st.—‘' Rococco.”” <A play 
` in one act by Granville Barker. 
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Oscillator in the Dock. 


A mock trial will be broadcast by the 
Newcastle station staff on July 18. Mr. 
Oscillator, alias Mr. Knob Twiddler,~ is 
caught red-handed and hailed before the 
Bench after having spent the night in a 
cell where there were: no knobs except 
those on his uncomfortable bed. i 
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For Poor Artistes. 


' The design of American broadcasting 
studios trends towards the production of* 
an artistic and romantic atmosphere.. The 
Jatest suggestion is the incorporation of 
swimming pools. 

There is much to be said for this de- 
vice, provided that the pool is deep 
“Ponen and is equipped with a ducking- 
chair. . 
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‘A Chopin Programme. 


A “request”? Chopin programme will 
be given by the well-known broadcasting 
pianist, Edward Isaacs, on July 20. It 
will consist of the three preludes, in 
C major, B flat major and G major, the 
Waltz in C sharp minor, and Polonaise 
in C sharp minor. On the last occasion 
when he appeared before the studio micro- ' 
phone in London Mr. Isaacs’ brilliant 
playing: gained warm applause from the 


orchestra, who are not always prone to 


a display of enthusiasm over a soloist’s 
efforts. 


0000 


The Menin Gate Broadcast. 


Two microphones will be used at Ypres 
on Sunday, July: 24th, when the Menin 
Gate memorial is opened by Lord Plumer. 
One microphone will serve for broadcast- 
ing Lord Plumer’s address and that of 
Sir Laming  Worthington-Evans, tke 
Minister for War, while the other micro- 


- phone will pick up the band music and 
‘singing, the latter under the direction of 


Mr. Stanford Robinson. . . ; 
' Land-lines will convey the speech. and 


: ._ music from Ypres to Ostend, whence it 


will travel via submarine and under- 


: _ ground cable to London. 


0000 


: Sir Walford Davies’ Book. TE, 
: -| Anything that Sir Walford Davies has — 


to say on the-:subject of music lessons 


‘by wireless is. worth listening to, for Sir 


Walford is rightly acknowledged to be 
one of the best, if not the best broadcast 
lecturers to-day. 


. .In ‘‘ Music Lessons: A Special Memo- 


randum to Teachers,” just issued from 


: - Savoy Hill, Sir Walford Davies gives a ° 


lucid explanation of the methods em- 


' ployed in the two years’ course of music 


Jessons now in progress and extending 
until July, 1928. y 
Hints are given regarding the equip- 
ment needed by scholars, the attitude of - 
the class towards the loud-speaker, the 


: . condition of the set, and sundry matters 


which, unimportant at first glance, mean 
so rauch if the utmost benefit is ta ba ob- 
tained. A very readable book. TS 
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wilh the permission of the Controller of H.M. Stationery Office, from 


Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each. 


Variable Neutralisation. 
(No. 269,355.) 
Application date: June 3rd, 1926. 


An interesting form of multiple con- 
denser for the. purpose of varying the 
neutralisation present in a high-frequency 
amplifier is described in the above British 
patent by Standard Telephones and 
Cables, Ltd. It is mentioned in ‘the 
specification that a neutralising condenser 
may be adjusted so that either exact 
neutralisation or, alternatively, over- or 
under-neutralisation may be obtained. 
When a neutralising condenser is em- 
ployed for the purpose of introducing a 
certain amount of reaction its setting is 
not constant over the whole frequency 
range of the tuned circuit. According 
to the invention, however, the neutralis- 


. ing condenser is mechanically linked to 


the tuning condenser, and so propor- 
tioned that it is appropriately adjusted 


with the variation in the tuning of the cir- 


cuit. A circuit embodying this arrange- 
ment is shown in the accompanying 
diagram. The aerial is tuned by a con- 


denser C,, and an inductance L, which 
is coupled to an inductance L, tuned by 
another condenser C,. The mid point of 
the inductance L, is connected to the 


. filament and earth while one end is taken 


to the grid G of the valve V and the 
other end through a balancing condenser. 
This consists of the special condenser C,. 


Receiving circuit in which tuning and 
balancing condensers are coupled to- 
gether. (No. 269,355.) 


The tuning condenser C, and balancing 
condenser C, are mechanically linked so 
that variation of the tuning condenser 
brings about a desired variation of the 
balancing condenser. The specification 
claims the construction of a condenser 
with a separate insulating plate working 
in conjunction with another plate on the 
rotor of the main condenser, for the pur- 
pose of producing’ the balancing con- 
denser. 


Rice-Kellogg Details. 
(No. 245,796.) 


Convention date (U.S.A.): January 9th, 
1925. 


Some further details of the coil-driven 
Rice-Kellogg type of loud-speaker are 
disclosed in the above. specification. One 
of the chief features of the invention 
lies in the method of supporting the 
cone. The cone shown in. the illus- 
tration is of rigid material, and is fixed 
to an annular support by a ring of some 
flexible material, such as thin rubber 


Coil suspension in the Rice—Kellog¢ 


loud-speaker. (No. 245,796.) 


or silk. Iw order to prevent any un- 
desired resonance, it is mentioned that 
the restoring force on the diaphragm 
should be such that the natural fre- 
quency is fairly low, preferably of the 
order of about 50 cycles, although fairly 


- satisfactory results can be obtained with 


a natural frequency as high as 200 cycles. 
Owing to the very light and flexible 
nature of the suspension of the edge of 
the diaphragm, it is necessary posi- 
tively to centre the truncated end of the 
cone which carries the coil drive, and 
a special form of suspension is therefore 
adopted. The end of the magnet pole M 
is provided with an extension E which 
carries a spider § fixed by a screw and 
washer N. The truncated end T of the 


“cone is laced to the spider by means of 


wires or strings W. This method of 
consiruction enables the cone to move 
quite freely with a plunger action with- 
out any transverse motion occurring. 
Sizes and angles for the cone are also 
discussed in the specification, and should 
be of great assistance to those interested 
in this type of loud-speaker. The neces- 
sity for preventing box resonance is also 
dealt with, and another interesting point 
is the inclusion of a copper ring in the 
end of the pole piece to act as a short- 
circuited turn in the field winding to 


damp out any fluctuations when the 
supply is affected by badly rectified cur- 
rent, or commutator ripple. 
0000° a 
Variable ‘Coupling. 
| (No. 269,668. ) | 
Application date: January 22nd, 1926. 


J. K. im Thurn and G. W. Harris de- 
scribe in the above specification a form of 
coupling in which the movable coil is 
caused to -rotate simultaneously with a 
lateral movement. The arrangement 
should be quite clear by examination of 
the accompanying diagram, where the 
fixed coil is shown at F and the movable 
coil at M. This is mounted on a shaft § 
fixed to a carriage C, which works on 
guides G. A spindle A actuates a link 
motion located on the end of the shaft S. 
It will be noticed that rotation of the 
spindle A will cause the link motion to 
rotate the coil M on the carriage C, and, 
simultaneously, cause the carriage to move 
upwards or downwards according to the 
direction of rotation. As the furthest 
point of travel of the coil M is ap- 
proached a pin P in the link arm X en- 
gages a guide plate Y on the link arm Z. 


Variable coupler with link motion, 
(No. 269,668.) 


This enables it to be carried over the top 
dead centre in a direction dependent 
upon the original rotation of the spindle 
A. 
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Practical Notes on 
Capacity Neutralisation. 


HERE is no subject perhaps in the 
=- whole of wireless receiver design more 
deserving of careful study than the art 
_ of neutralising the effect of the inter-electrode capaci- 
ties in-a high-frequency amplifier. Such a subject 
has nearly always been approached from two extreme 
standpoints, either the purely theoretical, in which prin- 
ciples only are dealt with and practical difficulties some- 
what ignored, or else the purely constructional, in which 


specific directions are given how to build a particular type 


of neutralised receiver. : 

The present article purports to steer a middle course 
between these two extremes, with the object of enabling 
_ the experimenter to tackle the practical aspects of neu- 
tralisation on his own, and in some measure to correlate 
. these with the general theory of the subject. 


A Typical Circuit. 


In order to fix ideas, it, would be convenient to con- 
sider a practical. case of capacity neutralisation, in which 
a circuit is employed which is basically that of the 
“ Everyman Four.’’ 


coil L, coupled to L,, and a neutralising coil L’,, the 
free terminal of the latter being coupled through a 


> 
- 
= 
© 
> 
D 
= 
= 
O 
> 
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Fig. 1.—Circuit of typical neutralised H.F. coupling. ` 


neutralising condenser 
LC., : 

The primary object of neutralisation is to prevent any 
voltage developed in L,C, from being transferred back 
to L,C,, and thereby producing a regenerative effect. 
Such transference of voltage mainly takes place through 
the primary coil L, and the inter-electrode capacity of the 
first valve, and it is in order to counteract this effect that 
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the neutralising winding L’, and the condenser 
\ C, are introduced. On the other hand, we must 

regard as being strictly relevant the problem of 
the other possible couplings between L,C, and L,C}. 
These are of two kinds, electrostatic and electro- 
magnetic, and, while the latter is considerably the more 
important the former, if present in excess, will constitute 
a difficulty. 

In investigating a circuit of this nature it is essential 
first of all to have a clear idea of what to look for, and, 
secondly, an experimental method of looking for it. 

' Under the first heading let us consider what happens 
in a valve circuit having two tuned circuits respectively 
connected to the grid and plate. A simple tuned anode 
arrangement is shown in Fig. 2, in which the transformer 
coupling, characteristic of 
Fig. 1, is omitted for the 
sake of simplicity. © The 
valve capacity has been 
shown in dotted lines . as 
Co, and no means of neu- 
tralisation: is embodied ; for 
the purpose of the present 
discussion we ‘will assume 
that. some means exist of 
varying .C, through zero to 
a negative value, the latter 
state of affairs correspond- 
ing to one where an excessive neutralising correction is 


Fig. 2.—Tuned anode circuit 
showing valve capacity Cp. 


employed. | | 


Regeneration and. Anti-regeneration. 


In considering this arrangement we will make one of 
two assumptions from general experience, the first beirig 
that a circuit, as shown in Fig. 3 (a), m which a pure 
inductance L, takes the place of the tuned circuit L,C,, 
and a condenser of reasonable size Cg, supplements the 


-capacity Cy of the valve, favours the production of oscil- 


This is readily demonstrable either 
On 


lations in L,C, T 
by mathematical analysis or by a simple experiment. 


_the other hand, the arrangement shown in Fig. 3 (b), in 
which the plate impedarice takes the nature of a pure 


capacity, is anti-regenerative and tends to -throw addi- 


. tional damping into the circuit L,C,. 


If.in either of these figures we.imagine the condénser 
C, to be reduced in value, the regenerative or anti- 
regenerative effect will diminish and ultimately, become. 
zero when Cx is zero. If we then imagine C, to be 
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The Experimenter’s Notebook— 
made negative the two cases will become reversed—that is 
to say, “Fi 1g. 
Fig. 3 (b) an anti-regenerative arrangement. 
Reverting now to Fig. 
where the circuit L oC, is tuned in any manner through 
resonance with the circuit L,C,, or, better still, through 
resonance with a certain specific wavelength which it is 
desired to receive. 
known that L,C, partakes of the nature of a pure resist- 


Fig. 3.—Regenerative circuit (a) with inductive load in anode 
circuit, and (b) anti-regenerative arrangement in which the load 
is capacitative. 


1 


ance of very high value. By adjusting the value of C, 
on either side of the exact position for resonance we in- 


troduce an element of reactance—that is to say, we may 


regard the high resistance'corresponding to resonance as 
being shunted by either an inductance or a capacity. 
If the condenser C, is too small for resonance (z.e., if 
the circuit L,C, is ‘‘ below resonance ’’), the reactance 
will be inductive, and the circuit will behave as if it 
were an arrangement like Fig. 4 (a). If, on the other 
hand, C, has a value greater than that corresponding 
to resonance (¿.e., LC, is above resonance), the reactance 
will be capacitative and the circuit equivalent to 


Fig. 4 (b). 
Condition for Stability. 


It thus appears that the tuned circuit L,C, may be 
adjusted tò produce a regenerative effect whenever there 
is capacitative coupling between the two circuits and in- 
dependently of whether this coupling is positive or nega- 


tive. In other words, nothing but a reduction of the capa- ` 


citative coupling to zero or a negligible value will suffice 
to produce stability in the circuit, as by juggling about 
with the tuning condensers 
C, and C, we.can produce 
a state of affairs tending to 
oscillation if the circuit is 
over-neutralised, just as 
readily as if it under- 
neutralised, or not neutra- 
lised at all. 


In all our experiments, 7 

an ae? Fig. 4.—Equivaient electrical 
therefore, W hich relate to coSjit onada an oceiliatary crs 
the neutralisation of the cuit (a) with the condenser set 


. . below resonance and (b) above 
tuned circuits, we look for  PeSOnARCE: (b) 


World 


a state of affairs where the neutralising condenser has a 
critical position for stability, and gives rise to instability 
if adjusted to a value either lower or higher than this 


3 (a) will represent a regenerative and 
2 we must consider the case 
i element: of the tuned circuits themselves. 


At the exact resonance point it is well 


the operation, say, of an ‘‘ Everyman Four ”’ 
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critical setting. It should be added that these remarks 
apply to what may be designated as reactive coupling, 
2.€., Capacitative or magnetic coupling between. the 
Cases occur 
where a state of . affairs corresponding to conductive 
coupling occur, and these give rise to a unidirectional 
effect, j.e., the coupling is either regenerative or anti- 
regenerative for all settings of C, and C,. For in- 
stance, if in Fig. 2 we connect a resistance, suitably pro- 
tected by a large condenser in series, between the grid 
and plate of a valve, this will always produce a damping ` 
effect on circuit L,C,; conversely a resistance in Fig. 1 
placed in shunt across C, will always produce a regenera- 
tive effect upon L,C,, however the settings of C, and C, 
are varied in relation to each other. 


Neutralisation and Damping. 


A further important principle to grasp is the necessity 
for neutralisation, as opposed to a mere damping of the 
circuit which is most prone to instability. Without going 
into the theoretical reason for this fact we may simply 
refer readers to the very simple experiment of comparing 
receiver, . 
first as it stands, and secondly, deneutralised, but with 
the circuit L,C, reduced to a. state of stability by the 
application of positive grid bias. It is necessary there- 
fore to counteract a reactive coupling by another re- 


A circuit of this type will constitute a regenerative arrangement 
if coils L; and L, have their axes parallel and direction of winding 
in the same sense. 


active coupling if satisfactory neutralisation and good — 
signal strength is to be attained; on the other hand it 
would be useless to cure self-oscillation in the arrange- 
ment of Fig. 2 by the suggested anti-regenerative con- - 
nection of a resistance between plate and grid. | 

We next come to the important question of the differ- 
ence between electromagnetic and electrostatic couplings 
and the necessity for considering these two types 
separately. First with regard to the sense of electro- 
magnetic coupling we may again argue from general ex- 
perience without going into theoretical questions. In 
Fig. 5 the reaction coil L, is magnetically coupled to L, 
in the same sense as it would be if these two coils were 
identical, and had their axes parallel, and their windings 
in the same sense. Such an arrangement gives rise to the 
production in L, of a voltage opposite in sense to that in 
L,, and a regenerative effect is obtained. Since voltages 
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in L, and L, are opposite in sign, it is permissible to 
define. the mutual inductance in this case as being nega- 


tive; if therefore we speak of the natural: (inter-electrode). 


‘capacity couplings between the circuits as positive we 
arrive at-the fact that a positive capacity coupling and: a 
negative magnetic coupling have an equivalent effect. 

Without going more deeply into the matter we may 
say that this proposition is readily extended to the case 
of Fig. 2, whether the effect of the coupling in any 
particular case is regenera- l 
tive or anti-regenerative. A 
difficulty arises, however, in 
the case of Fig. 1 according 
as tò whether the mutual in- 
ductance between L, and L, 
is positive or negative. If 
positive, then- the above 
remarks apply as they.stand, 
if negative then the effect of 
mutuat inductance between 
L, and L, is opposite to that 
previously ‘stated. On the 
other hand the effect of the: 
valve capacity is entirely independent- of the sense of 
the mutual inductance between L, and L,. 

The important question with regard 
coupling, however, is not its sense, but its ‘numerical 
value, and it is of fundamental importance to bear in 
mind that a capacitative and a magnetic coupling be- 
tween two tuned circuits can be numerically equal for 
one wavelength and one wavelength only.: For values 
below this- critical wavelength the-capacitative coupling 
predominates, and for values above the magnetic 
coupling. If, therefore, the receiver is correctly balanced 
at one wavelength it will not be correctly balanced at any 
other in the event of mixed couplings being present. 

We may now turn to practical considerations, and it 
is clear that what we require in the first place is a con- 
venient experimental method of determining when a 
state of balance has been arrived at. Putting this in 
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Fig. 6.—The use of a buzzer 
circuit for neutralising a re- 
ceiver in the absence of strong 
signals from a nearby station. 


Brandes Novel Test Scheme. 


A novel test scheme in connection with 
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of a voltage V, across L,C, (see Fig. 1) will in general. 
give rise to a voltage V, across L,C,, and the object of our 
endeavours is to adjust matters so that V, is.zero what- _ 
: As an alternative, provided the ~ 
first valve is extinguished so that only its capacity effect 
remains, we may excite the circuit L,C, so that a voltage | 
V, is produced across it and make our adjustments. so 
that V, is zero. This latter method has. the advantage 
that in the case of a receiver as normally constituted we 
may use the detector valve and low-frequency amplifier 
just as it stands. On the other hand such a method of 
procedure fails to take into account secondary effects such. 
as that caused by the flow of high-frequency feed current 
in the plate circuits of the H.F. and detector valve. 
Inasmuch as the second method is the sinipler and will | 
give a great deal of information regarding the behaviour — 
of the circuits it may be conveniently.considered in the — 
first place. i k 
Let us assume, therefore, in Fig. 1 that the first valve 
is extinguished ; it is then necessary to find a means for 
strongly exciting L,C, so that a signal of sufficient in- 
tensity is in general transferred to L,C, to enable a 
balance to be obtained such that this signal is reduced to 
zero intensity. | | 
E:xperimenters who live close to a broadcasting station 
may find that a connection of the aerial to the receiver 


-in the ordinary way provides an adequate signal for the 


purpose. For the benefit of those who are not so situated 


„the writer would suggest the simple arrangement of 


Fig. 6. Referring to this figure a single turn or two 


turns of wire are connected loosely round the former of - - 


L,, or in an equivalent position. in the case of a plug-in 
In series with this winding is connected a buzzer 
and a cell, for which purpose an extension of twin 
flexible lead is convenient. Such an arrangement pro- 
duces only a negligible field of its own, the effect in the 
detector being entirely that of the current induced in 
L,C,- By this means signals of ample strength are 
transferred to L,C, in the event of any slight out-of- 
balance being present. , i 


A New Brown Product. 
_ Perhaps the most interesting article in 


their 3-valve receiver has been arranged 
by Messrs. Brandes, Ltd. Fifty members 


of the E (one from each of fifty- 


towns all over the country) have been in- 
vited to carry out private experiments in 
their own homes with the Brandes Three, 
the receivers to be installed absolutely 
free of charge, complete with loud-speaker 
and all accessories. 

The object of these experiments is to 
determine whether the conclusions of this 
“jary” indicate that the receiver will 
meet with general requirements if put on 


the market. 
oo0o0$°0 


Mullards in Leeds. | 
_ Readers in Leeds and district will be 
interested to note that the Mullard Wire- 
less Service Co., Ltd., have taken new 


premises for their Leeds depot at 33, York 
Place, Leeds. The telephone and tele- 
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graphic address will remain the same, 
viz., Telephone Number: Leeds 26360; 
Telegrams : ‘‘ Mullard, Leeds.” 


0000 


‘The Osram Bulletin. 


“ Choosing a Low-frequency Trans- 
former ” is the title of a useful article in 
the current “Osram G.E.C. Bulletin.” 
The recent ‘‘Osram’’ valve demonstra- 
tion at Whiteley’s is described and some 
interesting notes appear regarding the 
new 2-volt “Osram ’’ valves, known as 
the DEH 210 and DEL 210, for which full 


- working data and operating hints are 


r 


given. 


Battery Elimination. 


-radio receivers. 


the current ‘‘ Brown Budget ’’ relates tc 
the ‘‘ Crystaframe’’ receiver with frame 
aerial, designed for use within 6 miles 
from any British broadcasting station. — 
The ‘‘ Crystaframe ” is fitted with a per- 
manent detector and can be operated by 
the unskilled with greatest ease. 


0000 


Messrs. Rich and Bundy, the ‘trans- 
former manufacturers, of New Road, 
Ponders End, have issued a useful bro- 
chure containing valuable hints on the use 
of the mains supply for the operation of 
Battery eliminators al- 
ready described in The Wireless World 
are dealt with, and the reader is intro- 
duced to the various types of R. & B: 
transformers and chokes: suited to his. 


_ needs. 
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The Editor does not hold himself responsible for the opinions of his correspondents. a 
Correspondence should be addressed to the Editor, “ Tae Wireless World,” Dorset House, Tudor Street, E.0.4, and must be accompanied by the writer’s name and address. 


INTERNATIONAL ASPECTS OF BROADCASTING. 


Sir, —Mr. Bertram Munn’s letter, which appeared in your 
‘issue of June 29th, should be read in conjunction with your 
Editorial of June 22nd, and the correspondence therein referred 
to. 

The B.B.C. helds a monopoly in so far as broadcasting from 
this country is concerned, and so appears to be the only present 
source of Empire broadcasting. 
quence need not be unduly alarmed, and can, for the time being 
at any rate, rest content in the knowledge that no part of his 
licence fee is likely to be squandered in keeping our emigrant 
population in touch with the Mother Country or assisting in 
the development of British enterprise, although it is unlikely 
that the cost of establishing a short-wave station capable of 
giving an intermittent Empire service would entail expenditure 
heavy enough to imply a reduction in the quality of the enter- 
tainment he expects and gets. 

The establishment of such a station would give a further im- 
petus to broadcasting, and encourage the erection of similar 
stations in other parts of the Empire to the obvious advantage 
of listeners in this country, whose interests are not centered 
round the parish pump. -` There is no reason why transmissions 
from this station should in any way interfere with the regular 
programmes, and its operation would give the B.B.C. valuable 
and first hand information on short-wave working. The writer 
further contends that the development of international trans- 


missions will have the effect of materially increasing the num-. 


ber of listeners in this country, thus augmenting the revenues 
of the B.B.C., and that from this point of view alone the matter 
is worth perusing. : . i A 

Does Mr. Munn really represent the views of the remaining 
two million two hundred and forty-nine. thousand nine hundred 
and ninety-nine listeners mentioned in his letter, or is it pos- 
sible that a considerable proportion of them would welcome an 
extension of the general interest of broadcasting on other than 
purely parochial lines? G. ROLLAND WILLIAMS. 

London. ; 

June 29th, 1927. 


Sir, —Mr. Munn in his Jetter published in your June 29th 
issue complains of loose thinking and talking and then proceeds 
to demonstrate how it is done. He presupposes that an Empire 
broadcasting station would be employed to disseminate propa- 
ganda of uplift to the dominions and colonies and the world 
at large, whereas the movement under discussion aims simply 
at the establishment of a short-wave station capable of radiating 
ordinary broadcasting programmes at a preater distance so 
that they may become audible in our dominions and colonies; 
because some people place a different interpretation upon the 
functions of a short-wave station Mr. Munn condemns the whole 
movement, The station could, incidentally, be employed for 
announcements and utterances of general public interest, but 
that would not necessarily mean diverting the whole of the 
home broadcasting service from ordinary programmes, 

In predicting boredom from the utterances of Prime Ministers 
and prominent politicians, Mr. Munn forgets that they owe their 


Your correspondent in conse- 


eminence partly to their ability as public speakers, and they 
are usually worth listening to. Many will agree that the Prime 
Minister is far more interesting and at times far more amusing 
than many of the cross-talk comedians who favour us with 
their efforts. Ancient jokes are no less trying than hoary 
platitudes. T 

On the financial side Mr. Munn is rather parochial, and one 
cannot help feeling that his undeniable wit might have been 
employed to better purpose. A short-wave station if charged 
to B.B.C. revenue would not make any appreciable difference to 
the corporation’s resources, and it would not, in point of fact, 
be without interest to B.B.C.’ licensees, if one may so term 
them, now that there is an awakening interest in short-wave 
work. There is nothing new in a minority paying for a move- 
ment of national interest and importance. An occurrence of thig 
nature happened as recently as 1914; on this occasion some 
hundreds of thousands of colonials participated in an event of 
national or imperial importance without reckoning up before- 
hand the financial aspects of the situation as it affected their 
persons. 

However, it would be a perfectly proper arrangement for the 
cost of an Empire broadcasting station to be met out of the 
residual of the licence money after. payment of the B.B.C. 
allocation. This surplus would in the ordinary way, one 
gathers, be absorbed by the Exchequer, so in this manner the 
station would in effect be supported by the State and the 
amounts available for providing vaudeville artists and others 
would not be tampered with, and Mr. Munn would not feel 
that any portion of his annual ten shillings had been misspent. 

Gaiches, France. H. D. HARRIS. 

July 2nd, 1927. 


TUNING NOTES.—A SUGGESTED B.B.C. SERVICE. 


Sir,—I write to point out a way in which the B.B.C. could 
be of very material assistance indeed to all those who are inter- 
ested in determining fairly exactly the capabilities, both of 
their receivers and their loud-speakers, to reproduce with reason- 
able accuracy the music transmitted. 

What is required is that each station should transmit occa- 
sionally—say once a week or once a fortnight—a set of eight 
or ten pure musical notes, as free as possible from harmonies, 
lasting perhaps a minute each, and varying in frequency from 26 
to 5,000 cycles. All notes should, of course, be transmitted at 
the same intensity. 

Those who have no measuring instruments would be able to 
form a fair idea of the overall reproduction of receiver and 
loud-speaker together by the simple process of comparing. the 
aural intensity of tne various notes; this might perhaps be facili- 
tated by running up and down the scale a few times fairly 
rapidly, after the separate minute-long transmissions are over. 

The receiver itself, apart from the loud-speaker, could be 
very simply checked by measuring, by means of a Taylor volt- 
meter (not necessarily calibrated), the volts across the loud- 
speaker terminals; this voltage should, of course, be the samé 
for all the notes if the receiver amplifies all notes alike, and, 
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as the Taylor voltmeter has, nearly enough for this purpose, a 
straight-line -calibration curve, the relative amplification of the 
different notes can be expressed simply as degrees on the scale 
of the meter. | 

-If the receiver is brought up to the mark with the aid of 
these weekly transmissions, then any failure of the loud-speaker 
to reproduce the notes with equal aural intensity must be put 
down to the speaker itself. . 

Neither the expense of the necessary apparatus nor the ten 
minutes or so of time occupied (these transmissions could take 
place ‘‘ after hours’’) would be an appreciable item in the 
B.B.C.’s yearly accounts; the only serions objection to the pro- 
posal that presents itself is the probable strong resentment: of 
the trade, who might not at all like the shortcomings of the 
usual commercial loud-speaker and receiver brought into such 
_ vivid prominence. A. L. M. SOWERBY. 
London, W.2. 

June 26th, 1927. 


EMPIRE BROADCASTING. 


Sir,—Having read your Editorial of June 22nd on the above 
subject, I have come to the conclusion that in your opinion the 
B.B.C. would be fully justified in spending the British listeners’ 
money to establish and operate a short-wave station for the 
. benefit of listeners abroad so long as performance comparable 
with that of short-wave stations in other countries is obtained. 

In my opinion there are other things to be considered, and 
the first is, what service will be rendered to those whose’ money 


will have to pay for this station ; and, again, how many listeners - 


at home or abroad have receivers that will tune to the short 
waves such as are used by PCJJ and 2XAF, not to mention 
22 metres used by 2XAD? I venture to. say not one in a 
thousand, and how many have the skill necessary to build and 
operate such a receiver or even the desire to do so? 

I think it would be far better if the B.B.C. spend their 
money on improving the existing service. 

If the B.B.C. were a private concern like Philips and Western 
Electric it would be a different matter; there would then be 
no need for them to study the British listening public. Regard- 
ing supremacy, I don’t think that the B.B.C. have much to 
worry about. i 

This may seem a selfish view to take, but I cannot see anything 
to recommend the short-wave broadcasting station from the 
point of view of the listener resıdent in Great Britain, 

Colchester. T. S. W. 

July 5th, 1927. S 
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Sir, —As an old reader of The Wireless World I should 
like to add a plea for an Empire short-wave broadcasting 
station, c 

Stations 2XAF and PCJJ are received regularly here at 
excellent strength and their transmissions are very welcome. 
Owing to atmospheric disturbances being so severe, it is 
only occasionally that stàtions using the higher wavelengths 
can be received, and then they are not worth listening to. 

As far as I can gather, there has been very little amateur 
work done with this Colony, and it is very difficult to secure 
a transmitting licence; but in the near future I hope to 
get busy with a 50-watt, 30-metre, crystal controlled trans- 
mitter and would welcome reports. S. G. FISHER. 

Nairobi, Kenya Colony, B.E.A. ' 

May 25th, 1927. 


.. Sir, —It is evident that the real obstacle in the way of the 
establishment of a short-wave station in Great Britain jis the 
B.B.C. monopoly. But the B.B.C. themselves plead that the 
establishment of such a station lies outside their province. . 
. The solution of the present difficulties is, therefore, to be 
found in the acceptance of the plea and in the restriction of 
the scope of the B.B.C.’s operation to what may be: officially 
defined as “ broadcasting frequencies.” ` 

The erection, operation, and maintenance of a short-wave 
station might then be left to the enterprise of a private com- 
pany or -to the co-operative enterprise of a number of com- 
panies, or, alternatively, be made the subject of an arrange- 
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_ ment between such a company (or companies) and the Govern- 


ment, the financial part: of any such arrangement to be in 
ie hands of the Treasury and the Colonial Office, noé the Post 
ce. 

The B.B.C. would, of course, continue to enjoy their. mono- 
poly of listeners’ licence fees, and the expense of the short-wave 
station would be borne’ neither in whole nor in part by broad- 
cast-listeners. K. McCORMACK. 

- Newcastle-on-Tyne. Í 
June 50th, 1927. 


. Sir, —I have been following with interest the correspondence 
and’ articles in the wireless and lay Press regarding the 
setting up of a British short-wave broadcasting station, and. 
after having discussed the matter in local wireless circles, I 
have come to the conclusion that, so far as the general listener 
is concerned, the letter in your June 29th issue by Mr. Bertram 
Munn fully covers the position. 

However, as there is not much doubt that a short-wave 
station will eventually be foisted on to the B.B.C., there should 
be some quid pro quo and, in this instance, I think it should 
be in the form of the Government granting the B.B.C. free 
use of all telephone lines required for inter-station connec- 
tion and also for outside broadcast work. If this were done, 


it would at least help to balance the cost of erecting and run- 
ning the short-wave station, 
Glasgow. 
June 29th, 1927. 


A. J. PORTER. 


WIRELESS AND THE ECLIPSE. An amateur astronomical 
post on Eke Hill, Dale Head, Yorkshire. Successful photographs 
were taken and accurate records obtained of the times of second 
and third contact thanks to the special time signals from Daventry. 
These were received on a Liberty Superhet (seen below the 
‘cameras on the left), and it was observed that signal strength 
increased from three-quarter totality until well after totality. 
fF 


“AMATEUR SHORT-WAVE TRANSMISSIONS. 


Sir,—The correspondence initiated by Mr. John Wellings 
has been very interesting, if only to show that, on the whole, 
British transmitters are a sporting crowd of men, keep silent 
when others ask them to, and generally behave as decent 
members of the community. 

My own experience as an inveterate listener as well as a 
transmitter shows me that the interference complained of on 
OX AF’s wavelength is, alas, becoming worse as the days go 
by. I am glad to place on record, however, that British trans- 
mitters are very rarely offenders. The interfering signals are 
almost always French in origin, as one can determine if one 
listens long enough to them. Often they make no call letter, 
but “speak ” in abbreviated French interlarded with American , 
slang. : a a , X , 

A definite instance of this kind of thing may be produced. 
Last night (June 29th), after the regular evening programme, 
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the R.B.C. commenced relaying 2XAF. All went merrily for 
some time until, at first in the background, then becoming 
louder, we heard the familiar Morse—‘‘ CQ—CQ—CQ ” in raw 
A.C., ad nauseam. This forced the B.B.C. to conclude the 
relay prematurely. oo 3 l ; 

I think decent research workers will agree that very little 
rooa vill come of being angry in print every time another 
person, however unsophistocated, takes amateur transmitters 
to task There is no denying that there.are a few- British 
transmitters whose lack of courtesy and mediocre knowledge 
of the Morse code should make it impossible for them to have 
obtained a transmitting licence at any time, but on the whole, 
whether we belong to transmitting organisations or not, I am 
sure we have little to be afraid of if we “play the game” 
according to the dictates of our own consciences. 


June 30, 1927. YORKSHIRE (2GN). 


Sir,—With reference to Mr. John Wellings’ letter recently 
published in your paper, that gentleman may be interested to 
learn that on a recent occasion, while listening to one of 
2X AF’s transmissions, I was surprised to hear another station 
start up on practically the same wavelength. The note of this 
station very closely resembled ‘‘ spark,’’ although it was 
possibly very badly rectified A.C. On listening further I 
discovered that the culprit was a certain well-known Swedish 
commercial station. In view of this, therefore, I should strongly 


advise Mr, Wellings and others like him to make full enquiries - 


in future before aiming entirely unfounded accusations at 


members of the long-suffering amateur transmitting fraternity. © 


Rather should they lay the blame at the door of the commercial 
stations, who seem to wander about all over the place on short 
waves. Under the terms of his licence the amateur transmitter 
is bound to keep strictly within the limits of his allotted waves, 
and woe betide anybody whose wavemeter errs, for the P.O. 
will surely track him down. In conclusion, I might mention 
that the very last thing in the world the amateur transmitter 
wishes to do is to interfere with the pleasure that anybody, 
no matter who they be, gets out of radio. 
London, N.W.2. i M. W. PILPEL (G6PP). 
June 29th, 1927. : 
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Sir.—I seem to have stirred up a hornet’s nest, but I am 
satisfied, for the interference has ceased! I have not heard a 
“blib” or a “blah” since my letter appeared, and all is 
peace again. 

It is dificult to reply to the storm of vituperation which my 
letter evoked without indulging in personalitics, so I propose 
to ignore it, but certain points in this week’s letters call for 
a word of explanation from me, and my explanation will, I 
think, satisfy Messrs. Jay and Judson. 

Mr. Hudson wonders whether I tread Morse! “A hit! A 
very- palpable hit!” I don’t. Even could I have done so 
I do not think it would have done me much good on this 
occasion. I know sufficient about amateur transmitters to tell 
a good station from a bad one, and from the ragged screech 
of this fellow’s Morse and the sloppiness of the keying I should 
think he was transmitting from a Morse chart, with a set made 
from parts purchased in the Rag Market. I do not think he 
would have a call-sign., 

A friend of mine heard the same items free from interference 
on the occasion to which I referred, so I rather think the 
ingenious suggestion of 2HJ regarding “ down-under ”? com- 
mercials must be ruled out. It was sufficiently near me to 
dodge the skip effect. However, as I say, the interference has 
ceased, and if 2HJ, 6AS and 5GU will let me have their tele- 
phone numbers I will ring them up if it occurs again. Per- 
haps they .will be able to identify the offender and get him 
well and truly scragged. 

Mr. Chadfield pleads for time for the B.B.C. engineers. I 
would say, let them take the amateur into their confidence. 
It is one thing to talk about the unreliability of short waves, 
it is another to say that unless they can transmit free from 
night distortion and fading they will not transmit at all.. I 
would not mind betting that the R:S8.G.B. could erect a station 
in three months which would give satisfactory service to India, 
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South Africa and Australasia. Who expects pet pe tna Se that 
range? I am quite prepared to admit that 2X AF and 2XAD 


‘(particularly the latter) are rather ‘ jazz’’ at times, but every 
‘item .can generally be followed, and speech is nothing short 
of marvellous. 


I would recognise John Landan’s ‘* Hello, | 
folks ° among a thousand voices, and can generally distinguish 
between the Rochester, Syracuse and Schenectady announcers. 

If the B.B.C. want money for this station let them ask for 
it. I, for one, would subscribe, and I am sure that thousands 
of Britons overseas would send their guineas along. Think of 
the thrill of donning the headphones in Jo’burg or Calcutta 
on a torrid night, and hearing the familiar voice (familiar, that 
is, to us) announce in dulcet tones: ‘‘ There is a deep depres- 
sion over Iceland, and vigorous secondaries are crossing the 
British Isles. Further outlook, unsettled.” 

If and when the regional scheme starts, the B.B.C. will do 
well to take a leaf from the National Broadcasting Company’s 
book in the way of announcing and freedom from long waits. 
I will admit that they have little to learn in the way of pro- 
grammes. Most of the American programmes are rather 
piffing, and, unfortunately for British listeners, the best items 
come on about 4 a.m. 

Handsworth, Birmingham. JOHN WELLINGS. 

June 29th, 1927. 


INTERFERENCE FROM LEIPZIG. 

Sir,—With reference to Mr. P. J. R. King’s letter in your 
issue of June 8th I think he is quite correct in thinking that 
Leipzig causes distortion of transmission from 2LO. 

Recently I was listening to a talk from 2LO while Leipzig 
was transmitting dance music. In the intervals between the 
dances 2LO was fairly clear, but directly Leipzig started again 
distortion commenced. Later, in the same evening, the 2L0 
stand-by transmitter was putting out piano music after Leipzig 
had closed down, and this came through without any distortion 
at all. 

With my set I can separate Dublin from Breslau and Milan, 
although these are separated by fewer metres than Leipzig and 
London. F.. PINK.” 

Southsea, June 9th, 1927. 7 


MUSICAL INTERPRETATION IN THE CONTROL ROOM. 


Sir,—The letter of Mr. F. Hartley in the June 29th issue 
expresses views which I have held for a long while. It is only 
occasionally, when some particularly good item is being broad- 
cast, that the control appears to be in the hands of an intelligent 
engineer. General results are absurd, and we get a speaker 
shouting the house down, and then a singer at about a quarter 
of the strength, usually with a too loud piano accompaniment. 


Too much attention is given to control and not enough to 
correct balance in the studio. e 
Barnt Green. F. G. SACHETT. 


June 29th. 1927. 
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BATTERY ELIMINATORS. 


Sir,—Your recent notes and remarks on H.T. eliminators 


worked from D.C. mains are interesting, particularly since it. - 


has been recognised that in many houses the positive main is 
earthed.. This is so in my own house, and I should like to 
mention two further points which I have not seen referred to 
elsewhere : ` 

(1) In damp weather puzzling effects are produced, and un- 
pleasant shocks may be received through leakage. 
able to insulate accumulators, G.B. battery, and even the set, 
by glass or ebonite sheets; also not to touch any metal parts 
of the set while wearing damp boots. - 

(2) There is a ripple in the ‘‘earthed °’ main as well as in 
the live main; this can be perceived on listening when the main 
is connected to earth via phones and condenser; the ripple in 
the earthed main is, however, much smaller. This will cause 
a hum when the I.S. is fed by choke and condenser and con- 
nected to earth, unless a choke is fitted in each main of the 
eliminator. 

London, S.W.13. L. WOOLLARD. 

June 22nd, 1927. | 
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“ The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely word:d, and headed “ Information Department.” 


Long Wavelengths and the‘ Everyman- 
= Three.’’ 
I have constructed the “ Everyman- 


Three,” from which I am getting 

. very good results, but J wish to in- 
_clude an arrangement for getting the 
Daventry station by the manipulation 
of a switch which bangs in a loading 
coil as in the case of the “ Everyman- 
Four.” Would it not be possible also 
to arrange that reaction be used on the 
long wavelengths so that distant long- 
acave stations could be received as 
cell as Daventry? If so, I should 
_like this to be incorporated also. I 
am intending to add an extra L.F. 
stage and choke filter circuit, and pre- 

~ sume that this will be in order. 
D. L. W. 


It-is quite a simple matter to- arrange 
to let in a loading coil at the low potential 
end of the grid circuit of the detector 
valve for the reception of Daventry in 
exactly the same manner as is done in the 
case of the ‘‘ Everyman-Four,”?” and also 
1t is possible in the case of this receiver 
to let in a reaction coil so that long-dis- 
tance long-wave stations can be received 
also. We reproduce in Fig. 1 the circuit 
diagram of the original “ Everyman- 
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addressed envelope for postal reply. 


Three ’’ receiver with these modifications 
added. It will be seen that the loading 
coil is let into the circuit in the same man- 
ner as the “ Everyman-Four,’’ and it is 
normally short-circuited by S,. At the 
same time, there is a reaction coil in series 
with the plate circuit of the detector 
valve, this bein 
coil and normally short-circuited- by S,. 


When desiring to receive long wave-. 


lengths, the aerial is connected to A,, 
thus apparently giving an auto-tapped 
aerial, although in reality the system be- 
comes almost direct coupled, because that 
part of the inductance which is not in- 
cluded in the aerial circuit, in other 
words, the normal intervalve transformer 
secondary, has an inductance of only 
about 200 microhenries, or so, compared 
with the total inductance of the circuit 
which will be in the order of 5,000 micro- 
henries. It would be an excellent plan, 


therefore, in our opinion, to include a 


0.0003 mfd. fixed condenser in series with 
the lead running from terminal A, to the 
loading coil in our diagram. This would 
give greater selectivity, although it must 
be remembered that as reaction is in- 
cluded, a great amount of selectivity can 
be got in this manner. At the same time 
as the aerial is attached to A, the knob 
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“ig. 1.—Long-wave coiis in the “ Everyman-Three.” By pushing in the switch plunger ` 
the long wave coils are brought into action. 
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coupled to the loading- 


- possible tc 


Each ques ion must be accompanied by a stamped 


of the jack switch shown is pulled out, 
thus open-circuiting the leading and re- 
action coils. Needless to say, any type 


of double-pole switch may be used here. 


It might -be thought by many that. it is 
superfluous to use a double-pole switch, 
and that a single-pole switch for short- 
circuiting the loading coil would be all 
that is necessary, and that the series- 
reaction coil would do no harm on the 
short waves. In certain cases it might be 
possible to use a single-pole switch, but 
practical experiénce dictates that it is 
necessary also to short-circuit the reaction 
coil, otherwise there is a possibility of an 
L.F. howl being set up when listening on 
the normal broadcasting wavelengths. Do . 
not forget that it is necessary to shunt the 
L.F. transformer primary. with a fixed 
condenser of about 0.0C03 mfd. capacity, 
if such an instrument is not already in- 
cluded in your transformer. We show this 
condenser in’ dotted lines. 

It would be quite in order to add an 
extra L.F. stage, and to use a choke-filter 
output circuit. The necessary connections 
are quite. conventional, but in case you 
are in any doubt, they may be obtained 
from the diagram given on page 737 of 
our June Bth issue. It will be realised 
that if an extra L.F. stage is added the 
receiver becomes a four-valve receiver, 
which only differs from the “ Everyman- 
Four” in that .it employs leakv-grid 
rectification and transformer coupling in 
the first L.F. stage. 

There is one very important point which 
must be mentioned, and that is that the 
positions of the loading and reaction coils 
must be very carefully chosen in the 
general layout so that they do not inter- 
act with the other coils in the set. It is 
use an ordinary two-coil 
holder, and plug-in coils, but owing to 
the large external magnetic field of the 
ordinary plug-in coils it may be necessary 
to screen these coils, and in our. opinion 
it would be far simpler to make use of 
some small unit such as the “ Polar” 
tuning unit, which, beire physically 
small and having a small magnetic field, 
will not only take up comparatively little 
space on the baseboard, but will also en- 
able you to avoid any extra screening or 
other complications. It would, indeed; be 
possible to mount this small unit either on 
the baseboard or on the front of the panel 
as desired. Another suggestion is that the 
loading and reaction coils be fixed in re- 
spect to their position to each other, and 
the circuit given in Fig. 1- slightly modi- 
fied so that the Reinartz system of re- 
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action control was used. This vould; of 
course, involve the necessity of an extra 
0.0003 mfd. condenser, and might thus 
‘rather complicate matters. 
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Building a Super-regenerative Receiver. 


I have read with very great interest your 
reply to M. D. D. in the matter of 
super-regenerative circuits in your 
“ Readers’ Problems”? section of 
June 15th. I intend to experiment 
‘with the super- regenerative circuits 
which you have given in your dia- 
grams on that page, and shall be glad 
af you will suggest values for the 
various condensers, inductances and 
resistances. D. R. L: A. 


The three circuits given, reading from 
left to right, were the ‘‘ Armstrong super- 
regenerative circuit,” the original “ Flew- 
elling circuit,” and the modified “ Flewel- 
ling circuit. Since all inductances, 


capacities and resistances in those circuits 


were numbered consecutively we give 
herewith the suggested values, using the 
same symbols as those in the diagrams, 
Canacities— 

C,, C, and C,,=0.0005 mfd. variable. 

Coy Gas: Ca Cie Gigs C,,= 0.005 mfd. 
fixed. 

C,, C,,, C,,=0.0003 mfd. fixed. 

sx Ci O,,=0.001 mfd. fixed. 

Cas C,,, C,,=1 mfd. fixed. 
Inductances— Ga ae 

L,—According to PAN a received, 


For B.B.C. wavelengths about -200 micro- 


henries (No. 60 coil). 

L, —According to damping present in 
circuit. For B.B.C. wavelengths (a No. 
25 or 35 coil). 


L, and L;.—According to wavelength 


received. For B.B.C. wavelengths about 
100,000 to 150, LOO. microhenries (No. 1250 
or 1500 coil). 

L, and“ I,. = Agios to wavelength | 
received and, aerial ‘capacity. - -For B.B.C. 
wavelengths “abont 30 to 60 microhenries 
(No. 25° or 35 coil), ` 

L, and L, = According. to aerial, circuit - 
damping. For B.B.C. wavelengths’ (No. 
75 coil). 

Resistances— 

R. R,, R, and R,.—Variable, 0.5 to 5 
megohms. It is sometimes desirable to 
include a similar variable resistance across 


Cs: 
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Fading. 


When listening to distant stations I notice 


that the signals do not remain steady 
but are received in waves; occasion- 
. ally this variation ts slow and regular, 
at other times very irregular. I have 
- mentioned this effect to a number of 
_ radio friends, and they inform me that 


tt is due to “ fading,” but cannot give | 


‘any satisfactory cxplanation that will 

account for this. T should be obliged 

if you could enlighten mc on the 

` cause or causes of this strange cffect. 
B 


4 


Variations in the strength of received 
signals may be attributable to more than 
one'cause, but the most probable is that 
resulling from atmospheric conditions. It 
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Is an accepted theory that all the signals 
received from long-distant stations do not 
take a direct path between the trans- 
mitter and receiver, but that the majority 
reach their destination after reflection. 
The theory is propounded by Professor 
Heaviside that there exists in the upper 
atmosphere a layer of electrified air cap- 


able of reflecting wireless waves, and this - 


may, for easy explanatory purposes, be 
considered to have waves on its surface 
similar to those cn the sea. This ever- 
changing surface results in the reflected 
wireless waves coming to. earth at varying 
angles and hitting, or missing, the re- 
ceiving station at intervals corresponding 
to the wave motion in the Heaviside 
layer. If this wave motion is regular 
then the “fading out” or “ strengthen- 
ing-up ” of received signals will take place 
at regular intervals, and this effect is re- 
ferred to as “ fading.” 
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_ HT. and L.T. from D.C. Mains. 


I have in view the construction of a re- 
ceiver which, once installed, will re- 
quire little or no attention, and 
accordingly propose to utilise the 
D.C. mains for L.T. and TIT. 
supply. Some months back you pub- 
lished details of a three-valve re- 
ceiver embodying these refinements, 
but unfortunately I have been unable 
to locate the issue in which this ap- 


peared, Can* you supply me with 
the mae! information, please? 
P. T.J. 


We think you refer to an article which 


appeared in the September Ist, 1926, 
issue, describing a _ three-valve receiver, 
the H.T. and L.T. being taken from the 
D.C. lighting mains. This receiver was 
designed primarily for the reception of 
the local station, and accordingly does not 
possess a high degree of sensitivity. By 
adopting — resistance-capacity coupling 
between the L.F. stages, faithful repro- 
duction is obtained, although, perhaps, 
slightly at the expense of amplification. 
An improvement which we think is to be 
recommended would be the incorporation 
of a low-frequency filter output between 
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the last valve and the loud- speal cer. This 
overcomes the necessity of passing the 
D.C. voltage through the loud-speaker, 
windings, at the same time localising the 


H.T. supply should the loud- speaker. be 


sited at a distance from the receiver. The 
correct method of applying á choke-con- 
denser feed circuit to the output valve of 
a receiver was described in the ‘‘ Hints 
and Tips ” columns of the issue for June 
8th last, and we suggest you refer to this 
for full particulars. 
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Aperiodic H.F. Amplification. 


I should like to make up a four-valve 
frame aerial receiver for both long 
and short wavelengths with only one 
tuning control and reaction. The 
_ detector and L.F. part of the receiver 
-would present no difficulties, but I 


have no idea as to how to proceed. 


regarding the H.F. amplifier. Js the 


scheme at.all practicable? : 
S. W. L. 

Frankly, we are afraid that there is no 
real solution of your problem at the 
present time. It must, of course, be 
admitted that untuned coupling can be 
made to give a certain amount of 
fication, but this is very small, and with 
an inefficient collector such as a frame 
you would find that the range of the set 
would be disappointingly small. 
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` Using Four-volt Valves. 
I an building the “ Everyman-Four D pe- 


ceiver, and intend to use a four-volt 
accumulator and four- volt valves 
throughout. I shall be glad if you 
will give me the values. of resistors 
R, and R, to be used under these 
circumstances. D. N. 


. In the case of the use of four-volt 
valves and a four-volt accumulator, the 
procedure to he adopted is exactly the 
same as in the case of the use of two-volt 
valves and a two-volt accumulator, 
namely, the resistors must be cut out, and 
the detector valve grid bias obtained from 
the grid battery. You are referred to 
the revised diagram already given in reply 
to A. L. C. in the ‘ Readets Problems ” 
section of our April 13th issue. 
oo0o00 


Adjusting an Anode Bend Rectifier, 


When using g valve as an anode bend 
rectifier, can quite understand that 
tt 18 saibi to bring the working 
point of the valve on to the bottom- 
bend of the grid volts anode current 
curve by experimenting with the 
value of grid bias, the HT. value 
being fixed. Would it nòt be possible 
to do the same by fixing the qrid bias 
value and experimenting with the 
value of the H.T.? Je Ty RSE. 


It would be perfectly possible within 
certain limits to do as you suggest, and 
assuming that the grid bias value was 
fixed at some arbitrary value, then exporl- 
ment could be made with the H.T. value, 
thus moving the whole valve curve from 
left to right until the bottom bend ‘of 
the curve coincided with the arbitrary ` 


| fixed value of grid bias. 
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WIRELESS AND: THE GRAMOPHONE. 


HE announcement that Lord Birkenhead, 
Secretary of State for India, is to open the 
new Bombay Broadcasting Station on Satur- 
day next, July 23rd, would come as a 
surprise to many people until it is realised 
that Lord Birkenhead will not attend 
at the station personally, but that his 
speech will 


opening 
a gramophone record which 


is now on its way 
to India, the recorded in 


London: 


This announcement reminds us that a development 
to which we may look forward in the future is the 
combination of the wireless receiver with the gramo- 
phone. Electrical recording has raised the standard of 
gramophone records to a surprisingly high level, and 
where electrical reproduction is also employed the quality 
of speech and music is very close to the real thing and 
is generally considered equal to the best broadcast repro- 
duction. In reproduction by electrical means we require 
the gramophone turntable, an electrical pick-up device 
to take the place of the E ae gramophone sound-box, 
and beyond this the amplifier of the wireless set and the 
loud-speaker provide all that is required. . 

Already there are several manufacturers in America 
who market a combined instrument, and these are now 
becoming available also in this country, whilst the use of 
loud-speakers, which were primarily designed for broad- 
‘casting purposes, in connection with up-to-date gramo- 
phones is another example showing how closely 
the technical development of the two instruments is 
associated, 
= The more perfect the design of the loud- speaker and 
the amplifier, the better will be the reproduction from the 


speech having been 


records, and so when we have built or purchased the best 


in. wireless sets we have also the best in gramophone re- 
production equipment at our disposal. It would, of 
course, be-quite absurd to suggest for one momënt that 


Ag. ` 


. to what is provided for us. 


be transmitted by means of — 


the leton of the gramophone and wireless are ae : 
identified ; they undoubtedly serve. two .very different 
objects. In the one case we are hearing.the spoken word. 
or music first-hand, whereas in the other we have avail- 
able for our enjoyment what we may compare to- a library © 
of our own, choosing music which we can play over and 
over again, but in the case of broadcasting we are confined. , 


In process of time we believe that the fine : 
tions of broadcasting and : the.: gramophone. will ` 
tend to become even more distinct, for at present ` 

many of the programme items ‘broadcast are little — 
better than padding of a kind which must, of neces- ` 
sity, be eliminated as more useful channels for broad- 
casting material are opened up. There is a great deal 
of profitable and interesting experiment waiting to be 


_ carried out in connection with electrical reproduction from `> 


gramophone records, particularly in the design of non- 
resonant pick-up devices where the problems involved 
may be compared with those of loud-speaker design al- 
though differing in certain essentials. In this- journal we 
have from time to time published interesting articles deal- 
ing with different aspects of this subject, and in this issue 
a further brief article of practical interest is included. 
00090 ; i 


SHORT-WAVE TRANSMISSION. 


S we go to press we learn that there is every prob- - 
ability that the Post Office will not stand in the 
way of granting the necessary permission to Mr.. Marcuse 
to conduct short-wave broadcast transmissions on the lines 
indicated in this journal last week, but the. Post Office, | 
of course, will accept no responsibility for any difficulties 
which may arise as between Mr. Marcuse and the B B.€. 
on questions of copyright. | We understand that for the 
purpose of his experiments’ Mr. Marcuse proposes to act 
independently of the B. B.C., and it seems likely that 
_ quite a good programme will be forthcoming from volun- 
tary amateur talent, sufficient, at any rate, for the. purpose 
of these experiments. . 
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~The Comparison of Loudzspeakers with the Aid of the Gramophone. 
| By G. W. SUTTON, B.Sc. i 


i N the present article it is proposed to describe a simple 


but reasonably satisfactory method of comparing the 

merits of different loud-speakers or of investigating 
the effect of alterations in the design of component parts 
of a loud-speaker with the aid of a good modern gramo- 
phone and ‘‘ electrically-recorded ’’ records. 

Although the methods which have been developed for 
analysing the performance of loud-speakers, such, for in- 
stance, as the use of the Rayleigh disc, do not call for so 
much expensive or complicated apparatus as to put them 
beyond the reach of the serious amateur experimenter, 
they necessitate the expenditure of a great deal of time 
and careful work in setting-up and calibration. There is 
still value, in any case, in the careful comparison of one 
loud-speaker with another by ear. And it should be borne 


in mind that the ear—-or, at least, the ear of a friendly 


musician—is the ultimate criterion. If one is not fortu- 
nate enough to possess such a friend as part of one’s 
experimental equipment, remarkable improvement in one’s 
own musical appreciation may be relied upon as the work 
progresses. Experimenters familiar with the use of head- 
phones in A.C. -bridge measurements will agree that the 
normal ear can be trained in a few hours of work to detect 
and compare sounds which originally were scarcely 
audible. 

If one instrument is used as standard, though its own 


Brown earpiece modified for use as a gramophone pick-up. 


performance may not be above reproach, it is possible to 
determine the effect of changes in design of a second one 
which is under construction or alteration. Certain pre- 


cautions must, however, be taken. The sound outputs 


must be as nearly equal as possible. This calls for some 
considerable and rapid control in the amplifier, such as a 
tapped grid-leak. Jt must be arranged, also, to switch 
from one instrument to the other with greatest rapidity 
and ease while the observer remains in the same position 
relatively to the loud-speakers. Finally the instruments 
must be placed as close together as possible and, if of 


2 


the horn-type, must point in the same- direction. By this 
means the effect of room echo is rendered as constant as 
possible. 1.4 

Even under these conditions the only type of reproduc- 
tion which it is possible to deal with satisfactorily is that 
of speech, if the local broadcast transmission is relied 
upon for the input. A long educational talk, read out 
in uniform tones, is of great value in this respect. 

With broadcast music the rapid changes in volume and 
pitch render comparison rather tedious and irritating. 
The writer has, in the past, nevertheless found it possible 


TO AMPLIFIER 


NEEDLE — 


Fig. 1.—Diagrammatic representation of the pick-up used by 
the B.B.C. 


to determine the best point of attachment of a paper-cone 
to a.vibrating reed, the correct degree of rigidity in the 
diaphragm, the effect of excessive damping, and so on. 
But it is of great assistance to be able to employ a par- 
ticular instrument, such as the bassoon or drum, playing 
one particular passage in an identical manner over and 
over again. | as 

The use of the gramophone for this purpose was sug- 


gested to the writer by an article by Mr. Denman’, and 
. by the almost simultaneous appearance of some new 


records illustrating the instruments of the orchestra. In 
the latter a representative passage is played by each of 
the more important instruments in turn, ranging from the 


-drums and bassoon to the flute. 


The first requisite for the scheme is a satisfactory 
“ pick-up.. From its early days the B.B.C. has em- 
ployed a piece of apparatus for converting the mechanical 
vibrations on a gramophone record directly into electrical 
vibrations which could be applied to the amplifier and 
transmitter ; more recently this has received further care- 
ful attention.? The general principle of this pick-up 
is illustrated in Fig. r. In this a permanent magnet A 
is carried by a lever replacing, and capable of movement 
like, the usual tone-arm of the gramophone. The needle 
rests in the groove of the record and, when set in vibra- 


tion by it, alters the length of the air-gaps on either side 
eS M 
1 The Wireless World, January 26th, 1927. 
2 Loc. cit. 
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Gramophone Pick-up Devices.— 
of the armature S. The armature is attached by a fairly 
stiff steel strip to the centre of the permanent magnet at 
the point where there are consequent S poles. By this 
means the flux through the windings on the projecting 
poles is made to fluctuate and so to induce corresponding 
voltages in the coils. 

Before either buying such an instrument or embarking 
on the lengthy task of designing and constructing one, the 


AIR-GAP 


THUMB SCREW 


oo aT 


NEEDLE 


i POLE -PIECES ~ 
OF MAGNET 


PROJECTION FROM 
BASE OF EARPIECE 


Fig. 2.—Speciaily constructed reed for telephone earpicce. 


writer decided to attempt to adapt an ordinary type ‘‘ A ”’ 
Brown earpiece. It was encouraging to discover at the 
outset that the adjusting knob of this receiver exactly fits 
into the tubular projection on an ordinary gramophone 
tone-arm in the place of the sound-box, and in that posi- 
tion the reed is conveniently situated with respect to the 


record. The ebonite cover and aluminium cone of the - 


earpiece is, of course, removed. For the best results the 
reed of the earpiece should then be replaced by a suitably 
shaped mild-steel bar of about twice its length drilled 
at its free end to carry a needle (see Fig. 2). | 

By fitting an ordinary wire connector ‘of the smallest 
size commonly used to the reed itself, a substitute for 
the above may be quite quickly arranged (see Fig. 3). 

The small projection a-is gripped firmly between one 
thumbscrew and a grubscrew b inserted in line with it 
from below. If the connector is forced firmly against the 
end of the reed while these screws are being tightened with 


pliers and screwdriver, the resulting mechanical joint is 


CONNECTOR IN SECTION 


RUBBER FORCED 
INTO THIS SPACA 


SMALL STOP SCREW 
’ REMOVED FROM HERE 


Fig 3.—Method of adapting ore reed to carry gramophone 
needle. 


sufficiently rigid te obviate ‘‘.chatter.’? The only real 

disadvantage of the scheme is that the principal natural 

frequency of the reed, already rather low for the present 
49 : 
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purpose, is further decreased by the additional mass. The 
ill-effects are not so prominent as might be expected, 
however. 


NEEOLE 


Fig 4.—Damping device for use with the pick-up in Fig. 1. 


In order to render this type of instrument satisfactory 
very heavy damping is required. In the particular case 
illustrated in Fig. 1 this is achieved by thrusting the 
needle through a small block of indiarubber (Fig. 4) and 
clamping this rubber quite tightly between the projecting 
rods. These are fixed in position by thumbscrews b when 
the requisite position of and pressure on the needle has 
been found. | 

In the earpiece pick-up the edge of the aluminium case 
is filed away a little between the projecting connector, and 
a block of rubber is forced quite firmly into the space. 


ul 
a 
a> 
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Fig. 5 Ti ‘Circuit suitable for use with the earpiece 
pick-up device. 


The degree of damping required can only be ascertained 
by experiment. If insufficient, a shrill vibration will be 
set up by sudden loud notes of almost any pitch, and, 
of course, by the occurtence in the music of a note of the 
same pitch as the vibration. 

. The tendency to this vibration is very much reduced 


t 
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Gramophone Pick-up Pevices.— 

by using a ‘‘ soft’’ gramophone needle, and with a two- 
stage amplifier sufficient output will then ‘be obtained. The 
circuit arrangement which the writer has found to be 
satisfactory is shown in Fig. 5. Suggested values of 
H.T. and grid bias are indicated, also the approximate 
A.C. resistance and amplification factor of suitable valves. 


Best Point of Attachment for Diaphragm. 


As an example of the type of constructional problem 
which may be solved by use of the above method the fol- 
lowing may prove interesting. In attaching a large conical 
loud-speaker paper- -diaphragm to the vibrating reed which 
is intended to operate it, it is important to select the 
correct point of attachment. The problem is equivalent 
to that of providing an ‘‘ acoustical transformer,’’ or horn 
and flare, of the correct step-down ratio, to a horn-type 
“instrument, or of connecting the crystal rectifier and tele- 
phones across a certain fraction of the aerial tuning coil. 
In other words, it 1s a matter of matching the resistance 
effect of the load to that of the generator. 

It is well known in the case “of the crystal rectifier 


that output and position of the tapping point are related: 


in the manner shown in Fig. 6. Not only is the output 
greatest at the point a, where the equivalent impedance 
of the rectifying circuit is equal to that of the aerial 
circuit, but the damping is less than when the zth tap 
is used. 

A similar effect may be expected when the point of 
attachment of the cone to the reed is moved further from 
the fulcrum of the latter. The best position could be 
determined by a series of measurements of the impedance 
of the telephone measured from the electrical side, but 
the problem may be solved with sufficient accuracy for 
practical purposes by drilling and tapping a row of small 
holes in the back of the reed and screwing the cone 
attachment into each in turn. The loud-speaker is com- 
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pared, in the manner indicated above, with some ‘‘ stan- 
dard ’’ instrument with the cone screwed ony into 
the different holes. 

It is found that the reproduction increases in ‘‘ brilli- 


SIGNAL STRENGTH 
OR OUTPUT 


TAPPING POINT 


POLES OF TELEPHONE 


CIEEEN] 
cco 


PAPER CONE 


ROW OF DRILLED AND TAPPED HOLES 


Fig. 6.—Experimental determination of the best point of attach- 

ment of a loud-speaker cone. The case is analogous to the 

determination of the best tapping point on the aerial circult 
inductance for a crystal detector. 


ancy ’’ and loudness as the cone is moved further down 


the reed from the tip, but if carried too far a pronounced 
resonance frequency becomes apparent. 
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NOVELTIES FROM OUR 


INSULATED SCREW-DRIVER. 
Should it be necessary to make an 


adjustment in the interior of a set the set. 


occurring through inadvertently leav- 
ing the H.T. spat) connected to 


READERS. 


hole being an accurate fit for the 
wander plug. When inserting the 
plug the sides of the strip should be 


by means of a‘screw-driver, there is 
every possibility of a short circuit 


RUBBER 


Ap ———FUBING 


Insulated screw-driver for making 
adjustments in the interior of a set. 


To avoid this possibility, the screw- 
driver should be covered by a length 
of thin walled rubber tubing, as 
shown in the diagram, which will 
effectually insulate it from contact 
with the wiring of the set.—W. B. 
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WANDER PLUG CONNECTION. 
The difficulty of making wander 


plug connections to H.T. batteries 


consisting of pocket-lamp batteries 
connected in series is considerably 
reduced if the method shown in the 
diagram is adopted. 

The long positive comtact strips are 
doubled back and holes drilled 


through both sides, the size of the- 


pressed together and released with the 


Wander plug connections to flash lamp 
H.T. batteries. 


plug in position, when the spring. 
action of the strip will ensure a sound 
electrical contact. —P. T. A. R. 
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Technical Details of the New 
High=power Transmitter., 
By H. L. KIRKE. 


HE principle of operation of 5GB is modulation 

j\ at low power with subsequent high-frequency am- 

plification. Fig. 1 shows the general arrangement 
of ‘he circuits. Fig. 2 shows the control room, which 
also contains the master oscillator and separator. 

The speech amplifier is shown on the extreme right 
with the metal front (for screening) removed; next to 
it is the line corrector, in front of which is the volume 
control.. Further left is the input switchboard and 
microphone amplifier for local talking. On the left- 
hand bench the master oscillator is on the right, the 
separator on the left. The eircuits are very similar 
except thaf the master oscillator is made to oscillate 
at very constant frequency ; the separator is arranged to 
take no load from the master oscillator, so that what- 


ever happens after the separátor valve cannot affect the . 


master oscillator. 


`” The Main Transmitter. 


Fig. 3 shows the main transmitting room. The cir- 
cuits are arranged in the same order as in Fig. 1, except 
for the rectifier valve panel. 

On the extreme left is the modulated amplifier (the 
valve is shown at the bottom of the panel), with its output 
circuits on the teft. The modulator valves and sub- 
modulator valve are arranged above -the modulated 
amplifier. . 

The panel immediately to the right of the door is the 
first power amplifier, using one water-cooled valve capable 
of handling up to 12 kW. if necessary ; the normal input 
power is, however, only 4 kW. The output circuits of 
this stage are shown on the left of the panel. The tuning 
control (a car steering wheel) 1S shown projecting to the 


front. | 
LINE. LINE 
4 corrector |_| 


DRIVE | 
OR MASTER 
OSCILLATOR 


50 WATTS - 


SPEECH 
AMPLIFIER 


SEPARATOR 


60 WATTS 


Alt 


the same type as used at 5XX. 


MODULATED 
AMPLIFIER 


150 WATTS 


The panel on the immediate right of the first power 
amplifier contains six water-cooled rectifying valves of 
Power is taken from 
the mains (three-phase) stepped up to 10,000 volts by the 
main transformer shown in the photograph on the front | 
cover at the back of the rectifier panel and rectified by 
the six rectifying valves (two per phase, full-wave rectifi- 
cation). The smoothing chokes are at the back of the 
power transformer. 

The main power amplifier is shows on the extreme 
right of Fig. 3. This consists at present of four water- 
cooled valves each capable of dissipating 8 kW. at the 
anode. The total normal maximum input is 12 kW. per 
valve at an efficiency of 33 per cent. The efficiency can- 
not be increased beyond this amount without sacrificing 
percentage modulation or quality. The two sector-type 
meters (Fig.:3) in front of the main closed circuit induct- 
ance (on the left of the main power amplifier) are for 
measuring the high-frequency voltages at the grids and 
anodes of the main power valves to ensure correct working 
conditions. 

The closed-circuit condenser is shown at the back of 
the main power amplifier. It is an air condenser with 
plates hung from an iron framework. a 


MODULATOR 


2nd(MAIN]POWER 
MPLIFIER 


10-60 kW. 


18t POWER 
“AMPLIFIER 


4 kW. 


i Fig. 1.—Schematic diagram showing layout of units in the transmitter. | J 
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Daventry Junior.— 

The water pipes for sup- 
plying the cooling water to 
the anodes are shown imme- 
diately behind the main 
power valves. Water is sup- 
plied at four gallons - per 
minute per valve; the total 
leak through the water 
supply is 50 milliamperes at 
10,000 volts. 

At the extreme end of the 
transmitting room, as seen in 
the cover picture, is the 
main D.C. switchboard ; 
the high-tension cubicle is on 
the left, the L.T. (filament) 
switchboard on the right, 
and charging in the centre. 
The filament current is sup- 
plied by a 20-30 volt D.C. 
generator having a maximum 
output of 400 ‘amperes. 
High-tension power can also 
be supplied by a 45 kW., 
10,000 volt, D.C. generator 
(not . shown), this being 


Fig. 2.—A corner of the control room. On the extreme left is the separator valve and circuits, 
and next to it, behind a gauze screen, is the master oscillator. 


parallel] with the rectified A.C. supply when necessary. 
The two different supplies were put in for experimental 


Purposes. 


On the extreme right of the photograph on the cover 
is the switchboard for the rectified A.C. supply. 
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The photograph in the title of this article shows the 
aerial at present in use at 5GB, together with one of the 
5XX masts. The aerial consists of a four-wire flat 
top with a gin, cage down-lead supported on two rooft. 
masts. 
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Fig. 3.—General view of the main transmitting room, showing on the right the final stage of the power amplifier, in the centre the 
six-phase rectifier, and on the left the modulated amplifier and sub-modulator valves. 
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Aids to Better — 
Reception. 


-increasingly popular, with the result 
that one: sees from time to time at- 
tempts-to construct such articles with 
materials other than those originally 
specified. ¢. 2 

While it may be possible for an ex- 
pert to deviate from the original 


specification without untoward effects, | 
the chances are that any change will - 


be accompanied by some diminution in 
efficiency. | 

As an instance, there is a temptation 
to use a larger gauge wire than the 4> 
S.W.G. specified for the primary and 


neutralising windings because of the. 


mechanical weakness of such a:‘small 
wire. ‘There is, however, a very good 
reason for. using the size specified, as 
the designer of the ‘transformer found 
that electrostatic coapling, as distinct 
from electromagnetic: coupling, be- 
tween the windings, tended to reduce 


‘the step-up obtained from the trans- 


former, and also made it more difficult 
to obtain -a setting of the neutralising 
condenser which would hold through- 
out the tuning range of the receiver. 
As a very tight magnetic coupling be- 
tween the windings is essential, it ts 
impossible to space them widely, so 


that the only remaining way: to over- 
come: electrostatic troubles was to re- ` 


duce. the sjze of the wire used where 
possible ` to: 
limit, © > 
; oo0oo0o0 & 
_ ‘THE RUNNING HALYARD, 
HERE are two __ principal 
A methods of attaching an aerial 
to its pole, these being shown in Figs. 
q (a) and 1 (b). .. 7 | 
- In Fig. 1 (a) the aerial is joined 
by an insulator to a piece of rope or 
A 13 
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the smallest practical = 


. pulley are considered. 
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H.F. TRANSFORMER CONSTRUCTION. 
“HE “ Everyman Four ” type of . 
. H.F. transformer is becoming. 


flexible wire which passes through a 
pulley, and so to the base of the pole. 
Raising and lowering the aerial is 
performed by pulling upon or 
slackening off the rope. -` 


In Fig. 1 (b) a- short piece of rope 


and an insulator join the aerial to-a 
continuous loop (known as a running 
halyard) of rope (or wire) passing 
through a pulley at the top of the 
pole and reaching to the ground. 
Raising and lowering are now done 


by pulling on one or other of the two | 


ropes. forming the loop. 


- HALYARD 


=~} 


- Fig. 1—Showing alternative arrange- 
. ments for aerial suspension; (a) aingie i 
halyard; (b) double or running lyard. 


‘The superiority of the second 
method will be apparent when the 
cases of a broken aerial wire or a stiff 
In both in- 
stances it will be possible to pull the 
insulator down to the ground, where- 


as in the first arrangement it will bé 
necessary to reach to the top of the. 
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Simplified.. 


-pole by’ some means to recover the 


insulator and so to replace the aerial. 
. While on the subject of aerial 
equipment, a word might be said 
about pulleys. These should, of 
course, be rust-proof and non-corro- 
sive, and therefore made of brass or 
heavily galvanised iron. It is of the 
utmost importance to ensure that the 
rope or wire passing through the 


- pulley block cannot become wedged 


between the wheel and the block as 
shown in Fig. 1 (c). This fault is 
by no means uncommon when roughly 
finished cast parts have been used in 
the construction of the block or if 
unduly fine rope is employed. 

If the class of wire consisting for 
the most part of steel ‘strands covered | 


= by a light insulation (ex-Government 


field telephone wire) is used instead 
of rope, it is important to-see that 


'- the steel strands are not exposed to 


the atmosphere owing to damage of 
the.insulation, as they will very 
rapidly rust through and let the aerial 
down. ==. ih 
E 0000 | 
H.F. FOR SELECTIVITY. 

ALTHOUGH high-frequency am: 
A plification is primarily intended 
for the magnification of weak in- 


_ coming. signals, it must not be for- 


gotten that it has another most im- 
portant function: namely, the in- 
creasing ‘of .the. selectivity of .a 
receiver. . In’ many instances it is 
possible to. obtain sufficient sensi- 
tivity for the. desired reception by 
using a detector valve with reaction, 
and probably with an L.F, amplifier, 
but such a receiver will always be in- 
ferior, from the point of view of 
selectivity, to one which includes a 
stage or two of even moderately effec- 
tive tuned H.F. amplification. 
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NEGATIVE BIAS AND VOLUME. 


OPULAR opinion as to the re- 

quirements of the last valve of a 
receiver in the way of negative grid 
bias is apparently so variable that a 
word or two might be written on the 
subject with advantage. 

The actual power output required 
from the set obviously varies with the 
type of loud-speaker in use and the 
size of the room to be filled. Many 
small horn types of loud-speaker, 
which amount to little more than a 
headphone fitted to a trumpet anil 


standing, say, 121n. high overall, un- 


doubtedly develop nearly all their 
energy within a frequency band from 
between 1,000 to 2,000 cycles per 
second, which band happens to coin- 
cide with the pitch of notes to which 
our ears are most sensitive. As a con- 
sequence, comparatively little input to 
such a loud-speaker goes a very long 
-way—in more senses than one. 

Adequate. input for such an instru- 
ment may be supplied by a semi-power 
valve biassed to — 4} volts, and with, 
say, 90 volts H.T.. 

Next come the large domestic horn 
type loud-speakers which, while not 
giving appreciably more bass than the 
small instruments, sound better be- 
cause their output is not confined to 
such a narrow frequency band. These 
may be worked with a power valve 
biassed to —g or mere, with 120-150 
volts on the anode. As a general rule 
these instruments must not be pushed 
much beyond the limits provided by 
the foregaqing suggestions if the best 
quality of which they are capable is 
to be obtained. 

The reed-driven cone type of loud- 
speaker is better able to deal with low 
notes than the domestic horn type in- 
strument, and as jt has a fairly even 
response (/.é., it does not accentuate 
those notes which ‘‘ carry ’’ unduly), 
it may be allowed to handle an even 
greater output. Probably their effec- 
tive limit is reached when driven by 
a super-power valve (e.g. D.E.5A), 
biassed to — 27 volts with 150 to 200 
anode volts. Some of the smaller 
mechanisms to be found in this class 
of cone will probably have developed 
rattle before this limit has been 
reached. Individual specimens of the 

- game pattern differ appreciably in re- 
spect to the amount of power they will 
handle before rattling. 

Finally, we have the coil-driven, 
inertia-controlled, free-edged cone 


, 
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with baffle, which is capable of hand- 
ling almost unlimited power. Because 
of its very even response it has little 
or no more carrying power than the 
original sound which it is reproduc- 
ing, and may therefore be worked to 
give aproximately the original inten- 
sity of sound when required. Further- 
more, unless certain compensations 
are made within the amplifer, such 
instruments should not be worked zoo 
quietly, as a thin, high-pitched result, 
similar to listening to the original at a 
great distance, is likely to be ob- 
tained. It will be found that the mini- 
mum satisfactory input to such loud- 
speakers is provided by one super- 


power valve (e.g. D.E.5A) biassed to: 


—27 volts and having 150-200 anode 
volts. 

The above recommendations are for 
an average sized room in a modern 
house, equipped with an average 
amount of furniture. 
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TUNED OR UNTUNED. 


ANY of the advantages of 
both the tuned and aperiodic 
aerial coupling systems may be ob- 
tained by using the arrangement of 
Fig. 2. If the aerial lead-in is 


Fig. 2.—Alternative tuned or aperiodic 
aerial coupling. L, and L, are the aerial 
and secondary coils respectively. 


jointed to the A, terminal, we have 


the conventional loosely coupled and 
separately tuned circuit ; by transfer- 


ring this connection to A, and swing- | 


ing clear the aerial coil, we have a 
simple auto-transformer, and at the 
same time we eliminate the third 
tuning control, which is, of course, 
the one and only disadvantage of the 
two-circuit tuner. l 

The tapping to which the A, ter- 
minal is joined should be made to a 
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point which will include very roughly 
one-fifth of the total number of turns 
in the aerial circuit. As usual, its 
exact position should be determined 
by trial, a3 aerial characteristics will 
determine the optimum inductance. 

It is a matter of some little diffi- 
culty to tap an ordinary plug-in coil, 
but in many cases it is possible to 
make a connection to the junction 
point between two adjacent layers. 
The matter is, of course, simplified 
if a cylindrical secondary coil is 
used. i 
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INITIAL ADJUSTMENTS 


i is seldom that a newly constructed 
receiver does not require a number 
of initial adjustments before it can- 
be considered as satisfactory, and a 
few hints may be of value to the less- 
experienced reader who finds himself 
at a loss to know where to start opera- 
tions. This applies to even the sim- 
plest type of set, and, of course, the 
number of variables is increased 
with the number of valves and tuning 
adjustments. If we consider a 
typical four-valve receiver, compris- 
ing a neutralised H.F. amplifier, de- 
tector, and two stages of low-fre- 
quency amplification, it will be seen 
that the filament voltage of each 
valve, the H.T. voltage, grid bias 
for the detector and both L.F. am- 
plifiers, the neutralising capacity, the 
tuning of two or even three circuits, 
and a few more minor adjustments 
must be more or less correct before 
signals can be heard. Admittedly, a- 
number of these settings may be de- 
termined with some accuracy (par- 
ticularly if measuring instruments are 
available) from the data supplied in 
constructional articles and by valve 
manufacturers, but- there are others 
which can only be determined by 
trial. 

The beginner is strongly advised to 


‘concentrate on one point at a time. 


For instance, in the type of receiver 
under consideration, it will be as- 
sumed that signals of a kind are 
heard—they certainly should be, even 
if a number of small faults exist. 
The first operation should be to neu- 
tralise the H.F. valve, and before 
doing so, of course, the signal is 
tuned in to maximum strength, when 
self-oscillation will normally be pro- 
duced. Although the set will now be ~ 
stable, provided there is no serious 


a Ai 


+ 


damping. 
© for the crystal will depend on its 
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fault in the H.F. transformer or its 
associated apparatus, quality of re- 
production may possibly be poor, but 
this can be ignored for the present, 
and our attention should next be con- 
centrated on the detector, the grid 
bias of which should be carefully ad- 
justed, assuming that the popular 
anode bend rectifying circuit is used. 
It should be remembered that the best 


voltage is most easily ascertained 


when incoming signals are weak. _ 
Provided that our receiver, up to 
and including the detector, is now 
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working fairly satisfactorily, we may 
proceed to the next stage, and adjust 
the grid bias, H.T. voltage, and fila- 
ment brilliancy of the L.F. amplify- 
ing valves, at the.same time paying 
attention to any other variables which 
may be included in this part of the 
circuit. Having proceeded so far, it 
is as well to return to the input 
(¢.e., the aerial end) of the receiver 
and to go over the same ground again, 
paying greater attention to details, 
and assuring ourselves that the set is 
really stable over the whole tuning 


DISSECTED DIAGRAMS. 


No. 75 (a).—A Crystal Receiver. 


(Concluded from last week's issue.) 


= Be 


range, with the weakest aerial coup- 
ling it is possible to obtain, or even 
with the aerial load completely re- 
moved. _ «i 

While the subject is one which zan 
hardly be dealt with adequately, ex- 
cept from a specific viewpoint, the 
hints given above are applicable to 
such recent Wireless World receivers 
as the ‘‘ Everyman Four,” the ‘‘ All- 
Wave Four,” and the ‘‘ Motorist’s 
Portable,’’ and they should suggest 
methods of procedure for dealing 
with almost any circuit. : 


Practical Points in Design and Construction. 


‘The present series of diagrams is intended to show progressively, and in an easily understandable 
manner, the various points. to which special attention should be paid, and at the same time to assist 


the beginner in mastering the very necessary art of reading theoretical circuit diagrams. 


Under the 


Projected regional scheme, high selectivity will, in some instances, be necessary even in a crystal set. 
Below are shown methods whereby the simple receiver shown in (4) of last week’s issue may be improved. 


Similarly, 
reduced by loose coupling. 
This is the so-called 
“ aperiodic” 


NOCHE circuit shown in (5) is a dis- 

tinct improvement over (4), but 
it will not be highly selective, as 
there is still fairly heavy aerial 
The best pping point 


effective resistance, and it is only. to 
be found by trial; with treated 
galena, this will generally be below 
the centre point. 
ing, a coil with some half dozen tap- 
pings should be used. This applies 
also to the circuits which follow. 
The ‘‘ untuned aerial °’ arrange- 
ment is a distinct improvement from 
the point of view of selectivity, al- 
though it is rather lacking in flexi- 
bility. For the 250-so0-metre 
waveband, the secondary of the 
a 15 


Generally speak- ° 


! 


aerial damping is A 
arrangement. 


or “untuned” 
method. secondary. 


coupler may have 7o turns of No. 
26 D.S.C. wire on a former of 3in. 
diameter. The primary is wound 
over the low potential end of this 
winding (that connected to phones), 
and may have from 1o-to 15 turns of 
fine wire; these should be spaced 
both. with respect to each other and 
the secondary. _ | 

The circuit shown in (7) repre- 
sents what is probably the best pos- 
sible: arrangement. The aerial coil 
may be of the plug-in type, with 35 
to 5o turns, depending on aerial 
capacity and the wavelength to be re- 
ceived. This is variably coupled to 
the low-potential end of the second- 
ary, which may comprise a coil as 
discussed in -connection with (5) 


variably-coupled 
The aerial cir- 
cuit is tuned, and its coil is 
movable with respect to the 


aerial . A similar circuit, suitable for | 


a crystal such as carborun— 
dum, which requires a steady 
applied voltage. i 


above. For the Daventry wavelength 
these inductances may have respec- 
tively about 150 arid 250 turns. 
Carborundum crystals almost in- 
variably require a smal] biassing volt- 


age (generally from } to 2 volt) for 


best operation. This may most easily 
be applied with the help of a poten- 
tiometer, of some 200 to 400 ohms 
and two dry cells connected as in 
(8). At is convenient to include a 
switch in series with the battery, in 
order that current may not be wasted 
when the receiver is out of use. 

In all these circuits, it is sug- 
gested that a 0.0005 mfd. condenser 
should be used in the aerial circuit, 
with a 0.0003 or 0.0005 mfd. for 
tuning the secondary. 


“ 
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Secretaries of Local Ciubs are invited to send in for publication club news of general interest. 


Tottenham Field Day Postponed. 

The next Field Day of the Tottenham 
Wireless Society will be held on July 
24th, this event having been postponed 
one week to enable the members to com- 
pete in the direction-finding scheme 
organised by the Golders Green Society. 

0000 
Transmitters’ Nights. 

The Tottenham Wireless Society, in 
preparing a syllabus for the next winter 
session, has decided to devote one even- 
ing a month to transmission problems. 

©0000 | 
Technical Terms. 

Many difficulties connected with the 
vast number of technica] terms employed 
in wireless were elucidated by Mr. 
F. E. R. Neale in a recent lecture before 
the Tottenham Wireless Society. The 
lecturer dealt with many terms which 
may still be regarded as ambiguous, and 
many of the points raised will doubtless 
suggest subjects for future lectures and 
study. 


Hon. Secretary, Mr. A. G. Tucker, 42, 


Drayton Road, Tottenham, N.17. 
o000 


Growing Membership: New Premises. 
That there are advantages in holding 


regular meetings during summer months - 


has been proved by the Stretford and 
District Radio Society, which records a 
growing membership as a result of this 
practice. The present membership ex- 
ceeds 80, and this has necessitated the 
removal to larger premises at 6a, Derby- 
shire Lane, where there is accommodation 
for an attendance at meetings of at least 
60, together with an improved workshop. 


The Society was represented in the 
Stretford Pageant by a decorated lorry, 
and, by the kindness of a member, Mr. 
Palin, a demonstration was given at the 
pageant of an improved model of the 
Panotrope. 

Hon. Secretary, Mr. W. Hardingham, 
21, Burleigh Road, Stretford. 


0000 


Sheffield Society Defies the Weather. 

In spite of thunderstorms and torren- 
tia] downpours the annual Field Day of 
the Shefficld and District Wireless 
Society was held on Sunday, June 26th, 
the full programme being’ successfully 
carried out. In view of last year’s suc- 
cessful experiments in direction-finding 
using a fixed transmitter and three 
mobile D.F. stations, it was decided to 


‘launch out this year on a more ambitious 


programme and with the co-operation of 
the Leeds Wireless Society to establish 
four D.F. stations (two supplied by each 
society) at fixed points on the corners 
of a rectangle enclosing an area of 
approximately 190 square miles, in which 
a mobile transmitting station would 
operate from four separate points. The 


two D.F. stations of the Leeds Society 


were situated at MHollingthorpe and 
Womersley respectively, while Sheffield’s 
D.F. groups were stationed at Sprot- 
borough and Penistone. 

i 0000 


Honours Divided. 
The transmitter was conveyed in two 
motor cars and consisted of a loose- 


coupled Hartley circuit tuned to 195 
metres, the H.T. being supplied from 


A SHEFFIELD-LEEDS FIELD DAY. A direction-finding competition between the 
SheMficld and Leeds Wireless Societies was the feature of a recent field day described 
on this page. The photograph shows members of the two societies at Barnsley. 


. year, held on July 2nd. 


All photographs published will be paid for. 


an M-L anode converter kindly lent by 
Messrs, The M-L Magneto Syndicate Co. 
C.W. morse transmissions of ten minutes’ 
duration were sent from each of four 
previously selected points. Four bear- 
ings were taken by each D.F. station 
with the exception of Womersley (the 
third bearing was spoilt by the soaking 
of the frame aerial) and carefully marked 
on the maps supplied. When the parties, 
numbering 43 members, joined forces at 


A PARTY OF SLEUTHS. AD.F. group, 

under Mr. Jakeman's direction, which 

participated in me Sheffield-Leeds field 
ay. 


Barnsley for tea, the comparison of notes 
showed that honours were evenly divided 
between the two societies. Sheffield’s 
bearings werè nearest the transmitting 
points 2 and 3, while Leeds were nearer 
the mark in regard to points 1 and 4. 

Greatest enthusiasm was shown by all 
members despite the unpleasant weather 
conditions, which prevailed during the 
greater part of the day. 

o000 


Manchester Soeiety’s Field Day. 

Although special arrangements had 
been made in anticipation of bad 
weather, the Radio Experimental Society 
of Manchester enjoyed perfect climatic 
conditions for their first Field Day this 
The party set 
up headquarters at Nicholl’s Farm, near 
Mottram, and two stations were speedily 
erected, one at the farm and another on 
Coomb’s Edge. Excellent results were 
obtained. The Society’s transmitter 2FZ 
was also working from Salford between 
4 and 5 p.m. Much of the information 
obtained will be useful to members when 
the Society holds its next field day in 
September. 

Hon. Secretary, Mr. J. Levy, 19, Lans- 
downe Road, West Didsbury. 
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o Fig. 6 applied to the testing of a neu- 
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Practical Notes on 
Capacity Neutralisation. 
(Continued from page 59 of the July 13th issue.) 


ET us now imagine the simple device of 


tralised stage, as shown in Fig. 2 of the previous 
instalment. | 
_ The first point to consider is whether there is a com- 
bination of capacitative and magnetic coupling between 
the input and output circuits or whether only capacitative 


_ coupling exists. If there is a mixture of the two we shall 


expect to find’ a position of balance on the neutralising 
condenser, but one which will vary at different waves, 
becoming more and more widely variable at the top of 


__ the condenser scale but settling down to a more or less 


constant value at the bottom. > | 
If we set up the testing device as previously described 


_ and try out. the neutralisation at different settings of the 


two condensers, ‘it is’ possible to find out what is the state 
af affairs in. this respect and if necessary to adjust the 
relative positions of the coils until neutralisation is ob- 
tained up and down the scale of wavelengths for the same 
position of the neutralising condenser. 

_ There is, however, another source of trouble in neutral- 
Isation which originates in the neutralising circuit itself. 
This also gives rise to a systematic shift in the setting of 
the neutralising condenser, but this time at the lower wave- 
lengths. Fig. 7 will make this point clear. Here L, and. 
L’, constitute as before the plate and neutralising windings 
of the high-frequency transformer, but there is magnetic 
leakage between the windings L, and L’, which may be 
represented by a small inductance 7 situated in series with 

is 

_ The term magnetic leakage may require some explana- 
ton. The windings of a transformer are said to be closely 
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Fig. 7.—Neutralised H.F. 


transformer 
icakage between Primary and neutralising win 
by the small inductance 1. 
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coupled to each other when the mutual inductance 
between them is the square root of the product of 
their inductances ; in practice there is no need to- 
bother with this formula to any great extent, as there 
are many short cuts by which we can arrive at the pro- 
perties of such transformers. For instance, if the two 
windings L, and L’, are closely coupled, and if we neglect 
the resistance in these windings, then we know that the 
voltage across L, is in a constant ratio to that across L’, 
under all conditions. _In the ordinary neutralising circuit 
this ratio is unity and the sense is negative so that an in- 
version of the voltage takes place. 


’ Effect of Magnetic Leakage. 


A transformer having magnetic leakage may be described 
as being equivalent to a closely coupled transformer, to- 
gether with an inductance in series with either or both 
of its windings, and in practice it is not of any importance 
where we imagine this ‘‘ leakage inductance ’’ to be situ- 
ated provided we consider the closely coupled transformer 
as having an appropriate ratio. Thus if in Fig. 7 the 
transformer under consideration purports to be of unity 
ratio but actually has magnetic leakage, the windings L, 
and L’, need not necessarily work out as having unity 
ratio, but for some value of this ratio and some value for 
the leakage inductance the figure represents exactly what 
the state of affairs is in the circuit. - o. 

We thus know that the voltage across L’, is opposite and 
proportional to the voltage across L, and thus, but for the 
presence of 7, normal and exact neutralisation should be 


-- obtained. We therefore have to consider what effect this 


element of inductance has on the circuit, and it is clearly 
as if, instead of having a neutralising condenser alone, we 
had the combination of a capacity and inductance in series, 
the general conditions being such that the capacity is too 


the range-of the receiver. 


_ small to: tune the inductance to any wavelength within 


Under these conditions the presence of the inductance 
will have: the effect’ of cancelling some of the reactance of 
the neutralising condenser and making it behave as if it 
were larger than it actually is, and progressively larger for 
diminishing- wavelengths. ee a 

If, therefore, we set up our neutralisation tests and find 
that there is a systematic divergence in the position of 
neutralisation as the wavelength gets lower and lower, 
and that the setting of the neutralising condenser requires 
to be progressively reduced, we may conclude that the 
coupling between the primary and secondary of the neu- 


I 
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tralising transformer is not tight enough, and some altera- 
tion to the design in this respect should be made. All 
practical designs of a neutralising transformer should take 
this factor into account, and there is certainly a risk in 
extemporising a neutralised circuit by the employment of 


Fig. 8.—Neutralised circuit in which the intervalve transformer 
f functions also as the neutralising transformer. 


an ordinary high-frequency transformer having its two 
windings lumped together. In this case there will almost 
certainly be deneutralisation at the lower wavelength. 

In some types of neutralised circuit (see Fig. 8) the 
high-frequency intervalve transformer is itself the neutral- 
ising transformer ; in this case it is even more necessary 
to guard against magnetic leakage as, if there is appreci- 
able leakage inductance, it will be impossible to neutralise 
at all at the shorter wavelengths in spite of ‘the fact that 
when the testing method of Fig. 6 is applied a balance is 
obtained. This is due to the fact that the test is carried 
out with the first valve extinguished and thus does not 
take account of the effect of the currents which flow in 
this case through doth of the windings of the neutralising 
transformer ; in the circuit shown in Fig. 2 current of any 
appreciable magnitude flows only through the primary 
winding, and, as a result, neutralisation is more perfect. 


A method for testing a neutralised stage which will show | 


up lack of neutralisation is illustrated in Fig. 9. 

Here a reaction valve is employed to make the circuit 
L.C, oscillate; preferably capacity reaction is used, an 
- inductance L, and a condenser C, being connccted as 
shown and suitably situated so that there is no direct in- 
duction from L, into the circuit. The “live lead ” con- 
necting L,C, to the reaction valve should be made of as 


TO 


DETECTOR 


HETERODYNE 
OSCILLATOR 


Fig. 9.—Method of testing for uniform neutralisation by observing beat frequency. 
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fine wire as is reasonably possible (say No. 32 S.W.G.) 
and connected in such a manner as not to induce directly 
into other parts of the receiver. k 

A heterodyne oscillator is very weakly coupled to the 
receiver so that the oscillations of L,C, are perceived in 
the detector as a beat note. The circuit L,C, is then tuned 
through resonance with L,C,, when it will be found that 
a sharp change of beat frequency occurs, owing to coupling ` 
which exists between L,C, and L,C,. If this coupling is 
neutralised completely there will be no change of fre- 
quency at the resonance point, and in consequence if we 
can adjust C, to produce this effect we know that the 
receiver is perfectly neutralised. | 

A non-neutralised condition will be indicated by a fre- 
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Fig. 10.—(a) and (b), normal change of beat frequency when 

neutralising condenser is not accurately adjusted; (c) and (d), 

residual change of frequency in a case where perfect neutralisation 
is impossible. 


quency change as the resonance point is passed through, 
either rise or fall in the beat note being heard, as indicated 
in Figs. ro (a) and (b). > | ot 
"As the state of neutralisation is approached by adjusting 
C, to the correct value, the ‘‘hump”’ in the above 
figures flattens out and, on passing through this setting, 
is changed from a form corresponding to Fig. ro (a) to 

a one corresponding to 1o (b), 
or wee versa. At the opti- 
mum setting the beat fre- 
quency should be uniform 

. throughout the entire range 
of C,, but cases are often en- 

REACTION countered when there is resi- 

valve NC dual coupling between the cir- 
cuits which cannot be bal- 
anced out., We then obtain 
curves of the form shown in 

Figs. r1 (a) and xr (b). 

A change of this kind is 
likely to occur in the circuit 
in Fig. 9, when there is ap- 
preciable magnetic leakage 
between the windings. 

(To be concluded.) 
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Drilling and Mounting Sheet Glass for Use in Wireléss Receivers. 
By D. C. BROWN. 


HERE is little doubt that glass panels are becoming 

| increasingly popular with amateur constructors. 
‘The materia! has many advantages for it is cheap, 

has good insulating properties, and, provided the compo- 
nents are suitably disposed and the wiring neatly ar- 
ranged, gives a most attractive appearance to the set. At 
the last Radio Exhibition several receiving sets mounted 
on glass panels were in evidence and attracted a consider- 
able amount of attention. More recently, in North Lon- 


don, the Tottenham Wireless Society held an exhibition — 


and among the sefs on show was one with a glass panel. 
This attracted a remarkable amount of attention, as did 
a subsequent report of a lecture by the constructor of this 
receiver. There is no doubt that glass would he more 
extensively used were it not for the fact that glass is not 
drilled with tools usually found in the amateur’s work- 
shop. There is, moreover, the ever-present risk that, 


after devoting much time to the preparation of a panel, 
the last hole may be made rather hastily and the panel ` 


cracked. Contrary to the generally expressed opinion, 
glass is not difficult to drill. Moreover, provided reason- 


erianeuist file around for lise as a T elass drill. 


~s 


abie care jis taken, panels will not crack. However a` 


little more care and patience are required both in drilling 
and in mounting the components subsequently. 


The average amateur can Bey. Make all the tools 
He will need some old | 


- eee 


three-square or. tanda files. Most tool grinders, havė 


a large number of these files which are of. no further use - 


as such, apd. which, therefore, they. will dispose ‘of quite 
cheaply, pften ground to, the customers’ instructions.’ 


ground for a penny or twopence. 


holes which are required. 


An ordinary file handle will be required and also, if possi- 
ble, a small dril] brace. A little American turpentine 
will be required for lubrication, and this can be obtained, 
of course, from any oil and colour merchant. 

A 21 : 


securely and squarely in the brace., 


_..white dot. 
` tinued from this side in precisely the same manner, first 


In. 
the writer’s -experience,-. they. can -be obtained already 7 
Thrée or four files of - 
this description should be obtained in sizes suitable for the 

If not already prepared, the _ 
ends can now be ground to the shape shown in the dia- ` 
‘gram. Any ordinary grindstone is, of course, suitable. - 


As for the panel, the most suitable glass is } inch 
English plate. Foreign glass is more difficult to work 
and for that reason should be avoided. You can usually 
tell the difference by looking at the glass edgeways. The 
foreign glass`has a very pronounced greenish tint, while 
the English 1s almost white. Good English plate, which 
is very easy to drill, can be obtained from any glazier, 
cut to, the size required, at about 1s. 6d. per foot 

* super.’ 


- 


Marking Out and Dritting._ 


Having obtained the panel it is now. necessary to set 
out the holes to be drilled. By far the easiest way is, 
first, to paste a sheet of white paper.over the glass and 
then mark exactly the positions of the holes with a pencil 
point. One of the three-square files should then be fitted 
with a handle, and the pencil points marked on the glass. 
All that is required is a sharp turn with the point,of the 
tool. The drilling process can then be continued by -hand, 
twisting the tool backwards and forwards, while. held 
vertical.. A better method is to transfer the file to the 


drill brace and proceed, turning first one way and then the 


other. It is.very important to see that the file is held 
A very slight pres- 


sure should be applied. . Meanwhile turpentirie should be 


‘applied fairly liberally, by means of a camel-hair ‘brush. 


Particular care should be taken to lubricate sufficiently SO 


that the fine glass powder does not come out in. the -form 
of a white paste or powder. | 
remove the boring tool and. turn. the- panel oyer: 


When half- -way. through, 
The 
centre of the hole will show through quite clearly. as a 
The drilling operations should now be con- 


marking the point and then turning the, tool backwards 


| and forwards, using plenty of lubrication and a. very 


x 


COPPER TUBE 
(SAME SIZE je REQUIRED HOLE) 


SLOTS CUT IN GRINDING . 
OR CUTTING END 


OLD ORILL USED AS SHANK 


? 


Tubular copper bite with suggested methods of mounting. 
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Glass Panels.— 

slight pressure. Any form of 
“what is usually described as 
_ lubricating oil should not be 
used when boring holes in 
glass. The edges of the tool 
‘should be sharpened on an 
oul-stone before starting a 
fresh hole. Should the hole 
not be large enough, it can 
be easily enlarged, using the 
tool next larger in size as a 
_reamer. The same precau- 
tions regarding lubrication 
should be observed as when 
fir't drilling the hole. 
Sl ould the hole be near the 
edge of the panel, such as 
for the screw which will 
hold the panel. to fillet in 
the cabinet, extreme care . 
should be taken to work very slowly and carefully. With 
reasonable care and patience it is possible to enlarge a 
hole on the edge of the panel by this means up to as large 
a size as Zin. 

For large‘ holes of this description the copper bit 
method is preferable and safer in inexperienced 
- hands. First procure two battens of similar size 
and sufficiently long to enable one to reach the 
required positions on the panel. Through the centre 
drill a hole of the size required; if for condenser spindles, 
and the like, it will be gin. Two wood screws should 
be screwed into each end of one batten and further into 
the second batten so that it will act as a clamp over the 
panel. ' Another batten of similar size is useful to put 
under the other end of the panel, when the drilling opera- 
` tion is proceeding, so that the panel is kept square on the 
table or bench. A brass or copper tube about four or five 
inches long is now required and should have a diameter 
equal to the size of the hole it is desired to make. At 
. one end it should be slotted to a depth of about 3th of 


ORDINARY WOOD SCREWS 
FOR TIGHTENING CLAMP 


SPARE BATTEN TO 
KEEP PANEL LEVEL 


Glass panel supported ready for drilling. 


- drilled through, the two battens. 
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GLASS PANEL CLAMPED 
BETWEEN BATTENS 


HOLE AS GUIDE 
TO ORILL 


Sad ; 
TWO Yo x 3 BATTENS 


Wood battens with guiding holes for use with tubular drilling bits. 


an inch. A suitable shank should be then rammed into 
the other end so that it can be fitted into the drill brace. 
With a three-chuck brace an old broken Morse drill will . 
often prove excellent for this purpose. If the brace has 
only two chucks, then any square piece of hard metal will 
prove suitable. The battens should now be clamped over 
the panel taking care that the centre mark is exactly in 
the centre of the middle hole which has previously been 
Now screw up the two 
wood screws until the battens are clamped firmly to the 
panel. The spare batten should be placed under the 
longest end of the panel to keep it level. 


Suitable Abrasives. 


Drilling must be carried out from both sides and the 
wooden frame acts as a guide. The cutting medium 
should be emery or carborundum, about 90 or 100 grade, 
and the lubricant turpentine as before. Such things as 


valve grinding paste will zo¢ do as they contain a greasy 
lubricant. 


Ordinary knife polish, however, can be used 
although the operation will 
take rather longer. A start 
should be made on one side, 
using the drill with a back- 
ward and forward movement 
at first, plenty of turpentine 
being meanwhile applied as ` 
‘lubricant. Once a start has 
-been made the drill can be 
turned as rapidly as possible 

in the: ordinary manner. 
When ~ about. half - way 
` through, the panel should be 
turned over and, using the 
opposite hole in the battens 
as .a guide, the drilling 
should be continued until a 
smal] circle of glass is cut 
clean out of the panel. Holes 
having perfectly clean sides 
are obtained, and that is one 
of the advantages of this 
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Glass Panels.— 
method. Professionally, diamond dust is used, and, of 
course, with the additional advantage of electric drilling 
machines, holes take little or no time to drill. For large 
or small holes either method may be used. The first 
method described needs more care, but the tools required 
are very simple. The copper bit method requires more 
time in tool construction and`in the actual drilling process, 
but gives little trouble as regards chipping. or cracking 
the panel. | 
Having provided the panel, it is now necessary to 
mount the components. Generally speaking, these will 
consist of one or two condensers and rheostats and perhaps 
a terminal or two. Glass will not stand so much strain 
as other materials generally used for panels; care should 
be taken, therefore, to avoid uneven pressure with the 
fixing screws. One screw should not be tightened down 
and the others sctewed up afterwards. Care should be 
_ taken that the strain is applied gradually and distributed 
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over a wide area. With any component needing more 
than one screw or bolt for fixing, each screw should be 
tightened gradually and consecutively until it is firmly 
fixed. Even then one should not demonstrate the strength 
of one’s wrists by doing up the screws exceedingly tightly, 
for the surface.of the component to be mounted may not 
be quite true and a local strain may thereby be applied 
to the panel. Where there is a distinctly uneven or 
warped surface to the back of the component, a small 


paper or thin cardboard washer may be used between the 


panel and the component. Blotting-paper is a good 
materia] for this purpose. 

Objection is sometimes raised to glass panels on the 
ground that moisture collects over the surface. Used in ‘ 
an ordinary house the writer has not noticed this and, in 
any event, the same amount of moisture must surely col- 
lect on an ebonite panel. In practice, glass seems to be 
an excellent insulating medium and undoubtedly possesses 
a distinct charm and novelty. 


Tests on 8 Metres.. 

A series of, tests with two portable 
stations, each equipped with a transmitter 
and receiver operating. on 8 metres, will 
be carried out during July, August and 
September, under the auspices of the 
QRP. Transmitters Society. The port- 
able station will be operated by 6TA, Mr. 
G. D. Abbott, and 6LL, Mr. J. W. 


Mathews, who will use their ordinary call- 


signs. The first tests were conducted 
_ in Hertfordshire on July 17th, and any 
listener hearing these stations is asked to 
send a report, giving the exact time of 
reception, to the hon. sec., Mr. G. D. 
Abbott, 120, Cavendish Road, S.W.12. 


0000. 


Short Wave Transmissions. | 

The paragraph in our issue of July 6th 
has elicited quite a number of interesting 
- replies, from which we have extracted 
the following information :—. 

2XT, the B.C. of A. station at Rocky 
Point, New York, is transmitting on 


16.02 metres nearly every evening, some- - 


times sending a test of 25 words which 


the operator asks to be written down, 


but its main function is Trans-Atlantic 
Telephony, usually starting at about 18.00 
B.S.T. The aerial current is stated to be 
% amps. It is believed that this station 
is used for the transmission of ‘‘ service ” 
messages to G.P.O. stations in connection 
with the long-wave public service. 
o000 


A correspondent also reports having 
heard a station in one of the Dutch 
Colonies transmitting gramophone records 
at about 17.50 B.S.T. on June 25th. He 
gives the wavelength as, 16:75 metres. 
Possibly the station may be ANH at Mala- 
bag Java, whose wavelength is given in 
a Dutch contemporary as 17.3 metres. 

: 0000 


Another correspondent tells us that he 
heard the Rocky Point station on May 
2th at 22.00 B.S.T. at about R7 and 
again at the same time 

th without aerial at strength R8. On 
May 30th he overheard a conversation 
which confirmed the transmission as 
working in conjunction with Rugby. He 
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on May, 
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TRANSMITTERS’ NOTES 
AND QUERES: 
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also states that the station can generally 
be heard conducting 45-minute tests be- 
tween 21.30 and 22.15 B.S.T.; these 
usually consist of high speed Morse, code 
speech, commercial telephony, and data 


concerning reception and transmission. 


It can be heard at many other times 
during the day, and is remarkable for its 
freedom from distortion. 

He also heard another American station, 
presumably KDKA, transmitting music by 
the Westinghouse Band on June 4th at 
23.30 B.S.T. The wavelength was 14 
metres and it was announced that reports 
would be welcomed. 

o000 


A Rhodesian Station. 


We are asked to state that FO 3SR, Mr. 
E. Jephcott, c/o G.P.O., Salisbury, 
Rhodesia, is anxious to get into touch 
with British stations, and would like to 
arrange tests at any time. He works on 
about 34 metres. 

0000 


Belgian Amateurs. B ; 

We understand that Mr. Louis Era, 
EB 4BC, 46, Avenue Van Put, Antwerp, 
has been appointed District Manager to 
the Reseau Belge for the province of 
Antwerp, in place of Mr. R. Verstropen, 
with Mr. P. Duvignan, EB 4AC, 16, Rue 
de l'Eglise, Antwerp, as City Manager. 


-Their respective stations are now recog- 


nised ag ‘‘ official relay stations,” which 
means that they will be on duty at fixed 
times for those having traffic or any- 
thing to transmit to the Reseau Belge or 
any other station in Belgium. EB 4BC 
will be listening between 30 and 45 metres 
and transmitting on 525 metres at the 
following times :— 

Monday, Wednesday and Friday, 07.00 


to 08.00 and 15.00 to 16.00 G.M.T.; EB 
4AC will listen on 30 to 38 metres and 
transmit on 32.5 metres daily from 04.00 
to 06.30 G.M.T., and also from 00.00 to 
02.00 G.M.T. on Monday to Tuesday, 


‘Wednesday to Thursday, and Friday to 


Saturday. 


o000 
Belgian amateurs are now very active, 


4WW, 4AX, 4CK, 4CB, 4AU, 4AC and 
4BC being the stations principally en- 
gaged on distant work. They nearly all 
use the Levy type of aerial. l 

l 0000 
Danish Amateurs. 

ED 7AH, Mr. J. Christensen, Assistant, 
The Gudenaccentralens Transformatorsta- 
tionen, Aarhus, Denmark, is transmitting 


a 


telephony on a wavelength of 44 metres. 


This call-sign was formerly owned by Mr. 
Carl Högsholm in Copenhagen, but the 
latter’s present call-sign is ED 7CH, and 
his address Dr, Abilgaardsalle 8, Copen: 
hagen V. Mr. Hégsholm will be glad if 
British amateurs will note this change of 
call-sign as he does not work on tele- 
phony and is frequently receiving com- 
munications intended for Mt, Christensen. 
0000 


New Call-signs Allotted and Stations 


Identified. 


2BQV A. Handy, Prospect Place, Julian Road, 


Ludlow, Salop. ; 
2ASL Gume, 124, Eversleigh Road, Battersea, 


2H (ex 2BWZ), H. Harding, Treve Radio 
Service, Libanus Road, Ebbw Vale, 
transmits on 150-200 and 440 metres and 

. will welcome reports. ; 

.2WR R. D. Webster, 68, Norwood Rå., Herne 
Hill, transmits on 23, 45, 90 and 150-200 
metres, 

SPN V. Hamilton Penfold, 19, Highcroft Villas, 
Brighton. (Change of address.) l 

6SM S. G. Morgan, 3, High St., Croydon. 

euQ H. J. Eaves, 7, Marple St., Hulme, Man- 
chester. 

EI IWW M. d’Amelio, Capodimente, Naples. ' 

NC 1AE (ex 3KA), C. H. Starr, Wolfville, Nova 


Scotia. 
VS 1AC M. J. Thorpe, 1, Park Rd., Penang, Fed. 
5 Malay States. 
VS 2AC F. J. Barnett, Central Workshops, Selangor, 
Malaya. l 
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QRA’s Wanted. 
G6AS, G 6LT, OIK. 
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Events of the Week 


NEARING 2} MILLIONS. 

A total of 2,234,988 broadcast receiving 
licences had been issued in this country 
on June 30th, excluding the 4,403 free 
licences granted to the blind. 

0000 


THIRD TIME: UNLUCKY. 

When -Leslie C. Bradley was fined 
£2 10s. at the Birmingham Police Court 
for using an unlicensed wireless set it was 
stated that the defendant had ignured 


three demands. 
o0o0o0 - 


B.B.C. QUICKER THAN LIGHTNING? 
To avert the possibility of disaster 
during last week’s thunderstorm, the 2LO 
aerial was momentarily ‘‘ earthed ” seven- 
teen times. This was carried out by an 
engineer stationed to watch for each 
flash. | ` 
o000 
. U.S. BROADCASTING TIME QUEUE. 
Many of the American broadcasting 
stations have perforce to share wave- 
lengths under the Federal Radio Com- 
mission scheme. To avoid interference it 
has been necessary in many cases to 
arrange special transmission times which 
do not overlap. 
o0o000 


LOUD-SPEAKERS AT MENIN GATE. 


The impressive ceremony of unveiling 
the Menin Gate Memorial on Sunday 
next, July 24th, will not only be broad- 
cast via wireless, but will be distributed 
‘to the thousands gathered round the 
memorial by means of the Amplion 
Eublic speech equipment. Thirty loud- 
speakers will be used. 

0000 


AN UNWELCOME SURPRISE, 
' A wireless photograph is reported to 
have been responsible for the identifica- 
tion in New York of a man wanted for 
bank robbery in Vera Cruz. Although 
travelling under an assumed name, the 
man admitted his identity when con- 
fronted with his radio likeness on land- 
ing in New York. 
oo0°0 
POOR NEVADA. 

New York State contains 655,850 
receiving sets, and is thus ahead of all 
other States in this respect, according to 
statistics compiled by the Society ‘for 
Electrical Development of New York. 
Pennsylvama and Illinois come next with 
503,100 and 468,000 receivers respectively. 
Apparently the poorest State, from a 
wireless point of view, is Nevada, with 
-§,200 receiving sets. 
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THE CANINE ANALOGY. 

A Brixton woman fined 20s. 
Lambeth Police Court for owning and 
operating a wireless set without a licence, 
explained that she thought a set was like 
a dog: so long as it was not more than 
six months old it need not be licensed. 


0000 
WIRELESS BRAIN WAVES. 


The radio section of the U.S.A. Patent 
Office has doubled in size in the past six 
or seven years. Applications for radio 
patents number approximately 125 per 
month, as compared with about 60 per 
month in 1920. l 


o000 
POLYGLOT STORM WARNINGS. 


A new wireless station erected at Kow- 
loon, a peninsula opposite Hong Kong, 
will broadcast storm warnings to ships in 
English, French, German, Japanese, and 
Chinese. Many of the Chinese junks in 
the locality carry crystal receivers, and 
it is hoped that they will be able to avai 
themselves of the new service. i 


at the- 
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in Brief Review. 


R.S.G.B. SUMMER MEETING. 
An interesting fixture for August Ist — 


_(Bank Holiday Monday) is a ‘‘ Conven- 


tionette,’’ in the form of a lunch and tea: 
and a visit to SXX, to be -held by the. 
Mid-Britain section of the Radio Society 
of Great Britain. l nae go, te 

The arrangements are in the hands -of 
Mr. G. A. Jeapes (G 2XV), “ Chandos,” 
Great Shelford, Cambs. : 

The rendezvous for the ‘‘ Conven- 
tionette ’’ will be the Cock Hotel, Kings- 
thorpe, Northampton. `> . o 

j 0000 ae wee 
BROADCAST PROGRAMME 
+, COMPETITION. 

An interesting radio .competition has 
been devised by the Manchester Evening 
Chronicle. Readers are being invited to 
draft two wireless programmes, -one being 
of the “straight ’’ musical type, and the 
other including variety items. i 

Prizes of £50, £30, £15, and £5-are 
offered for the best programmes snub- 
mitted during the next two months, and 
an additional attraction is that the win- 
ning programmes will form part of the 
musical features at the Manchester Wire- 
less Exhibition, the biggest of its kind 
outside London, and will be relayed by 
2ZY. = 

The programmes will be judged on 
individual merit as decided by leading 


THE BEST SPORT. Radio societies throughout the country are discovering the 


fascinations of the D.F. hunt for a concealed transmitter. 


In this photograph, taken 


on ^ recent field day of the Golders Green and Hendon Radio Society, the tense faces , 
reveal th? excitement of the chase. 
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members of the musical and ,entertain- 
ment world. Intending competitors 
should apply for an entrance form to the 
ma Editor, Evening Chronicle, Man- 
ester. -~ 


COMMANDER BYRD’S WIRELESS. A 
view in the cockpit of the “ America. 


showin 


the receiver carried 
intrepi 


airman be recent Atlantic 


WIRELESS SUMMONS FIRE. BRIGADE. 
Cases must be comparatively rare in 
which a fire brigade on land has been 


The following list corrects and supple- 
ments that previously published in the 
R.S:G.B. Diary and Log Book. 


SAE Dr. Corret, 97, rue Royale, Versailles, 
- (Change of ad . 
— Menetray, 55, rue Inkermann, Lille. 
SAN § — Meissonnier, 27, rue des trois Colombes, 
Avignon. 
8AU — Jacomin, 85, Cours Lieubaud, Marseille. 
SAY — in, Ile de Beauté, Nogent-s.-Marne. 
8BX  — Vatinet, 5, av. Gambetta, Vitry-sur-Seine. 
(Change of address.) 
8CH — Stoecklin, 20, rue Gresset, Amiens (Somme). 


§DF —Balandreau, 68, boul Pasteur, Paris. 
(Change of address.) shee 

8&DG — Poiré, rue Louis-Thullier, Amiens. 

SDP Maurice Jeanne, Jardin Ouvrier No. 1, Bd. 
Leroy, Caen. , 


8EB — Auger, 9, rue - Valhubert, Avranches 
. (Manche). : 
8EL Amold Pinaud, 10, rue Saint-Augustin 


Algiers. A 

880 F. Bevierre, 8, rue Gambetta, Cambrai. 

SEP Société Indépendante de T.S.F., 66, rue La 
Boetie, Paris. = l 


SES — Varinois, 203, rue Saint-Honoré, Paris. 
(Change of address.) 
' SPH — —Gratade, 27, rue du Chatelet, Montlucon 
(Allier). l 


SFI G. Acher, 4, Avenue Trudaine, Paris (9e). 
Station situated at 16, Avenue Victor- 
Hugo, Beauvais (Oise), ~ 


SK | —Gagniard, 113, Avenue Du Chemin de Fer,. 


Le Raincv (S. et O.). : 
8FQ J. de Buffiéres, Nivolas Vermelle, Succieu 
: - (Isère). 
. — Arònssohn, 2 bis rue J. Deville, Colombes 
.-.. (Seine). po 


For : “Radio Club du Bas-Rhin, Operator: A. Diehl, 


-| I3, rue Oberlin, Strasbourg. : 

WX — Chaye-Dalmår, c/o M. Menars, (8FJ) 
Bordes (Basses-Pyrénées). (Change . of 

address.) i 


— Brissard, 32, rue de Coulmiers, Or'éans, | 


. Seine. ? 
8Q R. Civeau, 27, rue Villeneuve, Clichy (Seine). 
(Change of address.) a i 
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. SJL R. Jamas, 40 rue. Bézout, Paris. 
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summoned by wireless to quell a fire on 
board ship. : 
As the s.s. Patriotic was approaching 


Liverpool recently from Belfast a fire was — 


discovered in the hold. The vessel con- 
tinued at full speed, and an urgent wire- 


less message was despatched, this being - 


picked up at the Seaforth station. When 
the Patriotic arrived at the quay two fire 
engines were ready for action, and the 
outbreak was speedily extinquished. 


ESS AT WESTMINSTER. 
CoRRE- 


Our PARLIAMENTARY | 


SPONDENT. 


From 


Broadcasting to the Dominions. 


In the House of Commons last week 
Captain Fraser asked the Colonial Secre- 
tary if any views were expressed by the 
representatives of the Colonies at the 
recent Colonial Conference as to the desir- 
ability of establishing in this country a 
wireless transmitter capable of conveying 


to the Colonies for redistribution the pro- 


grammes of the British Broadcasting Cor- 
poration; if the representatives indicated 
that their Governments would be pre- 
pared sympathetically to consider contri- 
buting towards the expenses incidental to 
such a service after the initiative had 


been taken by Great Britain; and if any . 


views were expressed by the representa- 
tives of the Colonies at the recent Colonial 
Education Conference as to the advantages 
which would accrue to their countries if 
means existed whereby they could hear 
British broadcasting. 

Mr. Amery said that as regards the 
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TRANSMITTING STATIONS. 
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8GR Société Hydroélectrique de Lyon, 5, place 
Sathoney, Lyons. 
8GX — Garres, 59, Avenue Jeanne-d'Arc, Bor- 
; deaux. 
SHC — Serraillier, 63, rue Saint-Ferréol, Marseille 
8HD — Villefourceix, 28, rue du Commerce 
Bordeaux. 
SHI Compagnie du Gaz de Lyon, 8, Quai des 
Célestins, Lyons. : 
8HI Max Tourniquet, 44, rue des Vergeaux, 
Amiens. 
SHK — Courbon, 75, rue de la Sablière, St.- 
: Etienne. 
SHV — Rougeron,- 10, route Nationale, Annapes 


(Nord), (Change of address.) 
81G .§ — Marret, 20 bis, rue des Prés, Fontenay aux 


Roses.. (Change of address. 


SIH . ` — Desgrouas, rue de Blon, Yire (Calvados)... 

SI — Ritz, rue du Président-Favre, Annecy. 

(Change of address.) ; 

8IY . — Bottin, 32, rue Barbès, Ivry-sur-Seine. 

8J0 — Groiselier, 12, route d’Etain, Verdun-sur- 
. Meuse. (Change of address.) 


; address.) - 
‘8JU ` — Massoutier, 3, rue Vieille Mosquée, Oran.- 
SIV Société Francaise Radioélectrique, 79, Bld. 
© «Haussmann, Paris. - 
SJY — Bernast, 96, Avenue Sainte-Cécile, Lam- 


- bersart-les-Lille (Nord). >. 
_— Helary, Vieux Moulin (Oise). TE 
— Bonnefous, 3, rue du Capus, Béziers. ` 
< — Gregoire, villa La llinette, Pont- 


- ` -d'Avignon (Gard). ° 


— Hardy, 128, rue Mòuroin, Lille (Nord). 


— Devin, 84, rue des Chesnaux, Mont- 
morency (Seine-et-Oise). i 
SKF H. Hoffmann, 34, rue du Bois-de-Boulogne, 
Neuilly-sur-Seine. 
8KK — Veillard, 1, rue Venture, Marseille. 


(Change of — 


8r 


Colonial Office Conference it was a 
general view of the representatives of the 
Dependencies that the institution of such 
a service, if found to be practicable, 
would be very widely appreciated over- 
seas. While it was considered premature 
to ask them for an undertaking to con- 
tribute until the necessary experimental 
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: FORTHCOMING EVENTS. i: 

WEDNESDAY, JULY 20th. . : 
Tottenham Wireless Society.—At 8 p.m. 
At 10, Bruce Grove, N.17. Lecture: 
“ How Your Sct Works,” by Mr, A. G. 
Tucker. 
Stretford and District Radio Soctety.— 
Lecture: ‘‘ Some Humour in Radio,” by 
Mr. Sheffield. 


THURSDAY, JULY 2ist. 
: Golders’ Green and Hendon Radio Society. 
: —At 8 pm. At the Club House, Willi- 
: field Way, N.W.11. Lecture by Mr. : 
Leslie McMichael, M.Inst.R.E. : 


MONDAY, AUGUST Ist. 
: Radio Society „of Great Britain (Mid- 
: Britain Section). — “ Conventionette ” 
and visit to SXX. (See “Current 
Topics.’’) ` 
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work in this country was further 
advanced, he did not for a moment antici- 
pate that the Dependencies would show 
reluctance when the time came to share 
the expense involved in instituting and 
maintaining such a service. 

As regards the Imperial Education Con- 
ference, he understood that in view of the 
experimental work still to be done before 
such a satisfactory broadcasting system _ 
could be established, no substantial dis- 
cussion developed on the subject. = 


8KG a aen 101, rue Perronet, Neuilly-sur- 
eine. 
8KH Radio Club du Nord de lá France, 55, rue 
; Neuve, Roubaix. 
SKI Le Roy, 23, rue des Jardins, Caulier a Lille. 
8KJ Ditto. 
SKM — Pethiot; 84, rue Jutes-Ferry, Pont- 
Audemer. i 
8KM Gerard Kraemen, 11, rue de .a Py, Paris. 
8KP — Badal, 22, rue Neuve-des-Boulets, Paris. 
SKR P. de Sainte-Croix, 1, Bld.Mercicr, Constantine 
(Algeria). j i 
SKS Société Hydroélectrique de Lyon, 5, place 
Sathoney, Lyons. 
8KU — Tabey, 1, place de l’Abondance, Lyons. - 
SKV — Goud, Banque de France, Vernon (Eure). 
8KX Neate Chief of the Station at Comines 
ord). 
SKY — Lefebvre, 87, rue de Cassel, Lille. 
8KZ — Vandysbadt, 6t bis, rue Vauban, Roubaix. 
SLA aa ea 27, rue Jean de Gouy, Douai 
ord). 
8LB — Sauvage, 14, Bid. Raoult, Maux (S. et M.). 
SLO — Scalabre, 37, rue des Garliers, Tourcoing 
(Nord). 
8LD — Tellier, 17, rue du Commandant-Ro'land, 
Le Bourget Sapp 
SLE. Toulemonde, route de Fontaine, Landrecies. 
8LF — Lionne le Sambreton, Landrecies. - 
8LG — Millon, 20, rue de la Republique, St. 
Mandé (Seine). 
SLH — Vitus, 90, rue Damrémont, Paris. 


8LI — Lafumas, 26, rue des Ecoles, Roanne. 


8LJ — Du Boisbaudry, Le Rheu (I.-et-V,). 

SLK — Rasp, Allée de la Robertsau, Strasbourg. 

SLL — Prudhomme, 17, rue des Changes, Brou 

(Eure-et-Loir). 

SLM — Delemarre, 33, place du Maréchal Pétain, 
, Béthune. 2 we 
MOROCCO. 

SMA § —Grangier, Post Box No. 50, Casablanca. 

SMO - Dr. G. Veyre, 83, Avenue du Général-Moinicr, 

Casablanca. 
FRENCH INDO-CHINA. 
R. Jamas, 31, rue Richaud, Saigon. (Change 


of callsign eta 
FC SFLO M. Fleaud, fficer, French Cruiser “ Jules 
Michelet.” © f Ea 
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A Review of the Latest Products of the Manufacturers. 


A NEW CHOKE COIL. 


The use of centre-tapped tuning cir- 
cuits and the growing interest in short- 
wave. . reception have increased the 
demand for efficient choke coils. A well- 
made high-frequency choke consisting of 
a cleanly turned ebonite former carrying 
a spool of wire wound in five sections has 
recently been placed on the market by 
S. M. Henry, 33, The Pleasance, Putney, 
London, S.W.15. The fine wire has a 
double cotton covering to reduce self- 
capacity and the. wire. is waxed before 
being run on as a protection against 
moisture, Attachment to. baseboard ot 
panel is provided by a 4BA screw passing 
into a tapped centre hole, ` 

Possibly for convenience of wiring the 
winding is terminated on double-ended 
tags at one end of the former, though to 
avoid ' passing one of the connecting 


The Henry high-frequency choke. 


wires from end to end of the spool it 
might be easier to fit the terminal tags 
at the top and bottom, particularly as 
a liberal width of ebonite is available, 
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THE PERFEX AERIAL. 


The elevated cage of the Perfex aerial 
is now a commonplace in urban dis- 
tricts where difficulty is experienced in 
erecting the usual inverted ‘‘ L ” aerial. 

Opinion is divided regarding the re- 
lative merits of these two types of aerial 
so that the results of some experiments 
conducted under identical conditions 
may be of interest to readers. 

A Perfex aerial was erected on the 
roof of a house in the garden of which 
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The Perfex aerial when properly erected : 
is both neat and efficient and is condu- 
cive to selectivity. ; 


a standard P.M.G. aerial was already 
in existence. The down lead from the 
Perfex entered the same room as the 
P.M.G. aerial and arrangements were 
made to detach the top cage of the Per- 
fex to see if there were any difference 
in the results. The aerials were con- 
nected alternately to a tuned circuit 
across which was connected a valve volt-> 
meter to measure the high-frequency 
voltage available for passing on to‘ the 
first valve of a receiving set. The re- 
sults were as follow :— 


5.45 


Perfex—down lead only 
-6.55 


Perfex—with cage top 
Standard P.M.G. aerial 8.4 
So much for signal strength. From 
the point of view of selectivity it is 
probable that the Perfex aerial scores 
over the inverted “ L” type. In the 
first place the high-frequency resist- 
ance of a vertical aerial is less than an 
inverted ‘‘L’’ not only on account of 
its shorter length, but because the hori- 
zontal portion of the inverted “L” is 


R.M.S. volts. 


frequently erected in close proximity to 

semi-conducting objects. _ 
‘High-frequency resistance affects the. 

general seléctivity of the aerial circuit 


but there is another quality of the Per- 


fex aerial which contributes indirectly 
to selectivity. The vertical type aerial 
is energised less by the ground - com- 
ponent of the wave from the local sta- 
tion than is the horizontal aerial, but 
as the waves from distant stations gen- 
erally descend at an angle after re- 
flection from the Heaviside layer,. the 
Perfex aerial is more sensitive to the 
distance station, and is less susceptible 
to the swamping effect. of the local 


station. 
0000 


ORMOND RESISTORS. 


Variable resistances are no longer used 
in filament circuits except perhaps to 
avoid suddenly applying the maximum 
battery potential or when filament bright- 
ness 1s used as a volume control in the 
case of H.F. valve or for reaction adjust- 
ment with a detector valve. A fixed 
value filament resistance has been added 


' Interchangeable — filament resistance, & 
recent Ormond product. 


to the range of Ormond prodycts (Ormond 
Engineering Co., Ltd., 199-205, Penton- 
ville Road, King’s Cross, London, N.1) 
consisting of a fibre strip carrying 4 Te- 
sistance wire winding, terminated -upon 
ball-shaped connectors. These connectors 
readily slide between spring clips carrie 
on an ebonite mounting base. . The re- 
sistance spools can be easily withdrawn 
yet contact is reliable. Connection is mace 
with the mount by- means of small ter- 
minals fitted with connecting tags. 
A 26 
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pE advent of valves of the indirectly heated 


> 


cathode type, such as the new K.L.1 valves, which 


have - recently appeared on the British market, has 
used a considerable amount of interest among both 
adea t listeners and advanced experimenters. 

Ihe property of this type of valve of being able to 
nction in a receiver or amplifier, and having the 
thode heating power derived directly from raw A.C. 
out appreciably noticeable mains ‘‘ hum,’’ is usually 
ee outstanding merit of such valves, but from the 
e of its design its advantages over the “‘ straight ’ 
electrode thermionic valve do not end here, and this 
a intended to show how a very considerable im- 
ver ent in characteristics is obtained, affording a wide 
for experimental work, in which the indirectly 


cathode valve may be utilised. 
2 so Constructional Details. 


otographs are given showing the various parts of 
KL „I valve individually, and of the completed valve. 
wil be seen that in general principle the disposi- 
m of electrodes is the same as that of the ordinary 
ermionic > valve, in that the grid and anode are arranged 
i ie form of concentric cylinders, with the cathode run- 

g through the axis of the grid. The anode and grid 
Wdividually call for no comment in their construction, 


er 
ani E- ae valve; the spiral heater element is 
om the lert. the oxide-coated nickel cathode on the right. 

‘of dee ar : inclined to prevent heating of the elas Moek 
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KLI VALVE. 


Advantages of Indirectly Heated Cathode Valves. 
By F. E. HENDERSON, A.M.LE.E. 


As will be seen on the left, the grid of the K.L.1 is of 


comparatively large diameter. The finished valve is shown 
on the right. 


but, as would be expected, the chief interest centres in 
the cathode design, or possibly more accurately in the 
relation between the cathode and the other electrodes. 

We have grown used to a cathode consisting of a wire 
filament of various degrees of fineness, which is heated 
to the necessary temperature by means of a current pass- 
ing through it—the temperature to which it has to be 
raised for the necessary electron emission depending on 
the nature of the filament surface. - This cathode or fila- 
ment may be a pure tungsten wire, thoriated tungsten, or 
consist of a metallic core coated with some highly electron 
emissive substance, such as platinum coated with metallic 
oxides. 

Each variety, however, requires to be heated by the 
passage of current—either D.C. or A.C.—through it, 
and thus its diameter is necessarily restricted to small 
dimensions to avoid excessive expenditure of energy. 

The essential difference between such valves and the 


“indirectly heated cathode type lies in the fact that in the 


latter the cathode and filament are separated. The 
cathode consists of a nickel cylinder coated with oxides 
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The K.L.1 Valve.— 

which have the property of giving a copious electron emis- 
sion at dull-red heat. The actual filament or 
‘“heater ’’ is a spiralised tungsten wire rated at 2 am- 
peres 3.5 volts, rigidly clamped to a metal support, the 
whole fitting inside the nickel cathode but not touching. 
Thus the supply current passing through the filament 
raises it to a white heat, and the cathode itself. becomes 
heated by radiation to a dull cherry red. 

By boxing in the cathode very httle heat is lost, but 
the lower end, which is of necessity left open for the 
entry of the heater element, radiates a certain amount 
of heat downward. To avoid canger of liberation of 
gas from the glass pinch, which is in close proximity to 
‘this open end, the whole electrode system in this valve 
is inclined at an angle of about 40° to the vertical, and 


thus the lability of heating of the pinch and softening. 


of the vacuum is minimised. 


Characteristics. 


From a consideration of the published characteristics 
for the K.L.1 valve it will be seen that the valve has 
a very low value of A.C. resistance when compared 

with its voltage amplification factor, or, in other words, 


eee ; ; ; 
the ratio — is high, where m is the amplification factor 


R 
and R is the A.C. resistance. , 
This ratio, which is sometimes referred to as the 
mutual conductance ” value, is a measure of the overall 
amplification, or undistorted output, it is possible to obtain 
from a valve operating in an amplifer. 
. The makers’ rating for the K.L.1 type is: 
o m = 7.5 
R = 5,500 ohms. 
and thus the mutuai conductance is 1,360 micromhos, or 
the slope of the characteristic = 1.36 mA /volt. 

It is extremely interesting to compare this figure with 
that of a pure tungsten filament thermionic valve having 
approximately the same filament wattage. For example, 
the old Marconi-Osram L.S.2 valve had a filament rated 
at 6 volts 1.5 ampere, a wattage of ọ—actually in excess 
of the K.L.1 with its 7 watts, and the characteristics of 
the valve were: 


ce 


m = 6 

R = 8,000 ohms 
and thus the mutual conductance is 750 micromhos, or 
the slope of the characteristic = 0.75 mA/volt. 

How is it that this great improvement in characterisa- 

tion is obtained? To arrive at an answer we must con- 
sider the theory of the thermionic valve. 
_ In the design of valves it is highly desirable for the 
majority of purposes for which it is utilised that the in- 
ternal resistance value be kept low. There are, of 
course, certain practical objections which might be raised 
if this is done, such as large currents drawn from the 
H.T. battery, but this cannot be taken as a serious objec- 
tion, in that the old truism holds good that one cannot 
obtain “ something for nothing,” and the high-tension 
supply is the source of power for work done in the am- 
plier to produce the required lJoud-speaker output. 

It is realised that where the anode load is an inductive 
one, such as a transformer primary, choke, or loud- 
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speaker winding, it is essential foi adequate amplification 
or reproduction of the lowest audible frequencies that the 
impedance of the valve in series with the load be as low 
as possible. This applies equally to resistance-capacity 
coupling where it is desirable for the value of the anode 
resistance to be considerably in excess of that of the 
valve resistance. Unfortunately, however, from the 
fundamental principles of valve design, when we reduce 
this impedance (R) value, the voltage amplification (m) is 
also, though not strictly proportionally, reduced. It is 
obviously desirable, however, to maintain this voltage 


K.L.1 CHARACTERISTIC OURVES. 
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GRID VOLTS 
amplification, and in cases where no step-up in voltage 
occurs between valves connected in cascade, such as in- 
resistance-capacity or choke-capacity coupled amplifiers, 
a high value of m is essential if a plurality of stages is 
to be avoided. 


Hence it follows that the ratio R is a measure of the 
‘* goodness ’’ of a valve. 
Now, this ratio R S dépendent to a large extent on the 


resistance offered to the flow of electrons Pear cathode to 


anode, and may be increased by : 


(1) Neutralisation of space charge by some positive 
potential applied close to the cathode. 
| A 28 
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The K.L.1 Valve.— 


(2) Increase of anode voltage to the limit imposed 
by ‘the saturation emission of the filament. 


(3) Increase in length of filament enclosed within. 


anvee: | 

(4) Reduction in clearance between grid and cathode. 

-Method (1) is achieved to a great extent by the two-grid 
or four-electrode valve, but this type has never grown 
in popularity owing to the necessarily higher cost cnraue’ 
by increased difficulty in manufacture. 

Method (2) is limited for the great majority of apes 
of valves owing to the emission saturation of the cathode 
and possible tendencies to softening. 

Method (3) explains why, with the exception ‘of high 
m valves, which will be explained later, it is in general 
possible to obtain better characteristics with 6-volt than 
with 2-volt valves, providing the nature of the emissive 
cathodes remain equal, 7.e., that the cathodes operate at 
the same temperature. Recent improvements in filament 


© efficiency have enabled adequate emission to be obtained 


at very low operating temperatures, and thus for a given 


voltage drop across the filament, a longer length can be ~- 
employed, so increasing the area available for emission . 


and decreasing the impedance. 


We have to consider the voltage amplification factor © 


(m) in order to obtain our good characteristics, and this 
value (considering thé K. L.1) is related to the geometry 
a are electrodes in the following manner : 


aNd}log E 
T 
l 
8 Na 
where N = number of grid wires per cm. length. 
d' = grid diameter. > 


d = anode diameter. 
= diameter of grid wires. 


From this we see’ that a decrease in the ratio anode to 
grid diameters -will reduce m, which explains the point 
raised in Method (4) for reducing impedance. 
order to provide a valve with good characteristics, 7.¢., 
a high ratio of m to R, we are faced with the necessity 
that the ratio, grid to cathode diameter, shall be as near 
unity as possible. 

With the ordinary thermionic valve in which the ‘cathode 
is a fine filament of wire, it follows that the ratio of grid 


to cathode diameters must of necessity be fairly consider- | 


able, and if we attempt to reduce this the grid is of 
necessity brought very close to the filament. This con- 
vergence of the grid and filament. is dependent upon 


mechanical limitations, there being a limit of clearance, - 


depending upon the nature of the filament, springing, 


etc., beyond which there is a liability for the filament to 


bow out in use and -touch the grid. Here is where the 
indirectly heated cathode valve shows a distinct advantage 
over the ordinary type. 

The cathode, instead of consisting of a fine ’ wire fila- 


- ment, now takes the form of a cylinder having an ap- 
E preciable diameter, and so the ratio of grid to cathode 


diameter is at once very considerably reduced. 


1 Due to Sir J. J. ‘Thompson. 
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If in the K.L.1 the cathode were replaced by a tungsten 
filament of the same length, and more or less ordinary 
diameter, the mutual conductance would be much ‘less. 

Thus. stich a valve as the K.L.1 can ie made with a 


high value of ‘‘ mutual conductance ”’ and by re- 


ro 
taining the relative disposition of its electrodes, may’ be 
constructed to show as low an impedance as the cathode 
emission will stand, whilst retaining a reasonably high 
voltage amplification factor, or, alternativ ely, with a high 
mn for voltage amplifiers, without the attendant obliga- 
tion of abnormally high internal resistance. 

There being no voltage drop along the cathode as with 
an ordinary “filament valv e, high m values may be 
arranged for with the advantage—absent in the ordinary 
valve—that.in this case the w hole of the cathode will con- 
tribute to the anode current. 


If V =the voltage difference Bavec anode and 
cathode, 
and v = voltage difference between grid and cathode,? 


then the current flowing from any small portion òl of the 
cathode is related to these voltages in the following 
manner : T 


I.82 is proportional to 4 v) where m is the voltage 
amplification factor. 
If the cathode is a wire filament through which a cur- 
rent is flowing, there is a continuous voltage drop along 
this filament, and the values V and v are continuously 
changing as we get further from the negative end. A 
simple substitution of actual values will show that for 
a high m valve there is no advantage to be gained in a 
long filament, the maximum useful filament ‘voltage be- 
coming -less and less as the m of the valve is increased. 
With the indirectly heated cathode type of valve this 
voltage drop along the cathode does not occur, and it. 
is to “be expected that, apart from its initial advantages, 
better characteristics could be obtained with this type 
at high m values than with the ordinary. filament valve. 
The principle of the indirectly heated cathode valve 
affords considerable scope for experimental] work, as there’ 


‘are undoubted advantages by reason of the improvement 


in characteristics obtainable, as has been shown, and the | 
fact that no potential drop occurs across the cathode 1S 


extremely useful. 


The heater watts are of necessity somewhat high in 
order to provide sufficient radiation of heat, but when 
fed through a suitable transformer the current drawn 


from the supply is not by any means excessive. 


2 In practice v is usually negative. 


THE SCREENED VALVE. - 
Will It Supersede Capacity Neutralisation ? 


! In next week’s issue there will appear an article 
: on the new screened valves developed by Dr. Hull, 
which enable a high degree of stable H.F. amplifi- 
cation to be obtained without the complication ; 
of special balanced or neutralised circuits. 
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Savoy Hill Topicalities : By Our Special Correspondent. a, 
Literature for Oscillators.—Inflating the News.—Goodbye Talks.—Indian Broadcasting Difficulties.— 


New Oscillation Pamphlet. 

That ‘‘ best-seller,’’ the B.B.C. Anti- 
Oscillation pamphlet, has run into so 
many thousands that there is a risk of 
its. becoming hackneyed, which would 
never do. 

I understand that a new edition, re- 
vised and enlarged, is being prepared in 
readiness for an Autumn offensive. It 
will probably appear in September. 


o000 


- Dreary News. 


‘* Never say in one word what you can 
say in a dozen,’’ appears to be the motto 
these days of the Grand Moguls who 
prepare the B.B.C. news bulletins. — 

“In York, the famous Eboricum of 
the Romans, who first landed in this 
country in 55 B.c., there is a downward 
tendency in the market value of crusta- 
ceans.”” Thus the B.B.C. would deal 
with the news item ‘‘ Crabs are cheaper 
in York.” 

But why worry? A diminishing number 
of people listen to these dreary recitals 
nowadays, which is the main reason why 
they escape criticism. The feminine ele- 
ment in the news is almost entirely absent. 
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An Example from America. , 

The broadcasting of news is one of the 
things they do better in America. Listen 
any night to WGY, Schenectady, and 
hear the crisp little announcements, each 
‘of twenty words or .so, touching lightly 
on more events in five minutes than the 
B.B.C. would cover in five hours, 

oo0oo0oo0 


The Difference. 


There are organ players and organ 
grinders ; similarly there are people with 


the news sense and there are news 
grinders. 


oo0opo 
John Henry Again. 


The cast for the radio revue, ‘‘ Calling 
and Recalling,” by John Henry and R. 
Guy-Reeve, will include John Henry and 
Blossom, Marova, Franklyn Gilmour, 
Alma Vane, Philip Wade, and Henry 
Scatchard. The revue is to be heard by 
listeners on July 30. 


B.B.C. and Dominion Broadcasting. 


Brussels Relays Ostend Kursaal, 

During July and August ‘‘ Radio Bel- 
gique,” Brussels, is relaying 
weekly the Grand Concerts from thè 
Kursaal at Ostend. These performances 
are of a high standard and are provided 
by artistes of international reputation. 
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FUTURE FEATURES. 


: London. 
JuLy 24TH.—Menin Gate Ceremony. 
French National Programme. 
JuLY 26TH.—Emilio Colombo’s Or- 
chestra, . 
JULY 27rH.—Symphony Concert. . 
JuLy 29TH.—Variety Programme. 


Bournemouth. 
JuLy 24TH.—Service from Win- 
. chester Cathedral. Address by 


His Grace the Lord Archbishop 
of Upsala. 7 

JULY 27TH.—A Concert of the 
Italian Sette Centesco. 


Cardiff. . 
Juty 25TH.—A Welsh Programme.. 


Manchester. : 
Jury 30TH.—‘*‘On with the Show : 
of 1927,” relayed from the : 
North Pier, Blackpool.’ 
Newcastle. _ 


Jury 26tTH.—Concert by some o 
the winners at the North of 
England Musical Tournament. 


Glasgow. 

JULY 257r11.—‘* Bonnie Prince 
Charlie.” ~ 
Juty 28T1.—Gems from Famous 

Operas. 
Aberdeen. 
Juty 29rn.—Scottish Programme. 
Belfast. 


Joty 27rn.—Visit of H.H. Prin- 
cess Helena Victoria to ‘the 
City of Belfast Young Men’s 
Christian Assocation, relayed 
from the Wellington Hall. 

Jury 28rH.—Military Tattoo, re- 

' layed from the Balmoral Show 
Ground. 
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Farewell Talks, 


“ Parting is such sweet sorrow,’ 
Juliet; but she might have spared her 
tears if she had been a broadcast listener 
hearing a ‘‘ farewell’ talk. Such is the 
magnanimity of the British. public that 
they could stand more farewell talks 
without a whimper. : 

Mr. Bletcher, the Spanish teacher, ‘bade 
us adieu last week; Philemon said fare- 
well last year. But perhaps the most 
poignant leave-taking was that of Mr. 
Eric Dunstan, the 2LO announcer, who 
left early this year to undertake the 
direction of Indian broadcasting. . His 
final announcement was: ‘‘ Good-night 
and—good-bye.’’, : 
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Indian Programmes. 


Mr. Dunstan’s labours towards the 
establishment of Indian broadcasting on 
a firm basis will receive recognition on 
Saturday next, July 23rd, when the 
Indian Viceroy -opens the Bombay 
station. 

For a few months at least the ‘trans- 


: -missions will be limited to two or three 
' hours daily; and ‘I imagine that, in their 


efforts to appeal to both ‘Indian and 
British interests, the directors of the 
Indian Broadcasting Co. will produce & 


rather striking medley of items, 
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Posers for the I.B.C. 


The problem of catering for a mixed 
population has always been a knotty one 
where broadcasting is concerned. Where 
it has occurred in Europe (in Belgium, 
for instance) language has been the 
doubtful factor. Music, which is gener- 
ally regarded as a universal medium of 
expression, has hitherto overcome Inter., 


national barriers. . 


Oriental notions of what is and is not 
music differ from our own, however, an 
I should not be surprised if the I.B.C. 
finds itself ‘‘ up against it.’ Who knows 
but what the native of an Indian “ up- 
country village’? would regard the lan- — 
guorous beauty of Liszt’s ‘‘ Liebe- 
straum ’’ as a tocsin call to battle? 

Mr. Dunstan will have to be careful— 
very careful, 
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Dominion Doubts. 


“Nervousness ” best describes the 
mosphere at Savoy Hill regarding 
hort-wave — transmissions to the 
Jominions. The doubts and difficulties 
hich seem to be robbing the Corpora- 
Jon of their schoolboy complexions can 
be briefly summarised as follow :— 

(1) Finance. 

(2 pWho would receive the transmis- 


How could programme times be suit- 
y adjusted to please all the Colonies 
nd Dominions? 
(4) International copyright law. 

: oooo 


S: woy Hill “ Nerves.” 


anish into thin air when the Dominions 
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heard programmes from the Old Country. 
It is hard to imagine that they would 
shirk financial support of the service. 
No. (2) difficulty has already been solved 
in Australia and South Africa; there are 
willing amateurs everywhere who could 
ip a good signal if the B.B.C. 


but a start could be made by pleasing 
South Africa, whose time is the same as 
ours The question of copyright (No. (4)) 
s not insuperable; it is not necessary to 
end to the Dominions every item broad- 
st in this country. _ 

But Savoy Hill’ is distinctly nervous 
‘bout the whole affair, 
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POLAND'S TEN KILOWATT STATION. 

. oadcasting station at Mokotow, a suburb of Warsaw. 
“i tish construction, is controlled by ‘Polskie Radio,” which also directs the 


J1 ch up 
sent it; No. (3) does present problems, | 
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On August Bank Holiday. 

The Southern Command Tattoo will be 
relayed from Tidworth on August Bank 
Holiday from 9.35 to 11 p.m. 

oo0°0o 
Novelties at the “Proms.” 


Music-lovers will welcome the B.B.C. 
announcement that the general scheme of 
the forthcoming season of Promenade 
Concerts at the Queen’s Hall is to leave 
the best of the familiar features un- 
changed. 

The curtailment of the season to six 
weeks has reduced the list of new works 
to the comparatively small number of ten. 
Of these, three come from abroad—Paul 
Hindemith’s new Pianoforte Concerto 
No. 1, op. 36; will be given for the first 
time in this country on Saturday, Sep- 
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A new photo of the recently erected 
The station, which is of 


station at Cracow. 


tember 3rd, with Miss Gerda Nette (who 
has played the work at Leipzic, with 
Scherchen conducting, with great success) 
as soloist; a ‘Marche Turque,” by 
Ippolitov-Ivanov, is down for Friday, 
August 26th; ‘‘ Cortège et Litanie,” for 
organ and orchestra, by M. Marcel 
Dupré, the well-known organist of the 
Cathedral of Notre-Dame, Paris, will be 
played by Mr. Fredk. B. Kiddle on 
Tuesday, September 6th. . 


oo0oo0o0 


Works by British Composers. 


The English novelties are :— 
Impression for Orchestra, ‘‘ There is 


y 
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a willow grows aslant a brook,” by Frank 
Bridge (Saturday, August 20th); Poem 
for Orchestra, ‘‘ Elaine,” by Susan Spain- 
Dunk (Thursday, August 25th} (these are 
first performances) ; a ‘‘ Gaelic Fantasy,” 
by B. Walton O’Donnell (Thursday, Sep- 
tember 8th) ; Variations for Orchestra, by 
Victor Hely-Hutchinson (Saturday, Sep- 
tember 10th) (these are novelties so far 
as the concert world is concerned, and 
the Hely-Hutchinson work was in the 
Carnegie Award List this year); Over- 
ture, ‘* Portsmouth Point,” by William 
Walton, first concert performance in 
London (Monday, September 12th) (the 
composers of the above works have all 
accepted invitations to conduct their re- 
spective compositions). The remaining 
two novelties will be conducted by Sir 
Henry J. Wood, namely, ‘‘ A Seamen’s 
Overture,” by Dr. Thomas Wood, first 
concert performance in London (Tuesday, 
September 13th), and Five Preludes for 
Orchestra, by William Alwyn, first per- 
formance (Thursday, September 22nd), 
ooo°o 


Check-mating the Pirate. 


There are indications that the number 
of ‘‘ pirates °” is on the increase; nor is 
the way of the transgressor made harder 
by the growing popularity of the self- 
contained portable. 

The only practicable method of defeat- 
ing the ‘‘ pirate’? would appear to be 
that adopted in South Africa, where pur- 
chasers of sets and parts are required 
to show their licence. 

oo00 


Poland’s High-power Station. 


Few broadcasting stations have a more 
imposing appearance than that of the 
** Polskie Radio ’’ at Mokotow, a suburb 
of Warsaw, a photograph of which ap- 
pears on this page. This station, which 
operates on a wavelength of 1,111 metres 
and a power of 10 kilowatts, gives ex- 
cellent daily concerts at 8.30 p.m. 

It is interesting to note that the station 
is of British construction, the transmitter 
having been built by the Marconi Com- 
pany at Chelmsford. 


ooo0o°o 


An A. J. Alan Play. 


“ Fire,” A. J. Alan’s short play, which 
was written specially for broadcasting, 
will be repeated from 2LO on July 29th. 


oo0oo0o0 


Eisteddfod Broadcasts. 

Cardiff listeners will have the oppor- 
tunity of hearing several of the concerts 
from the National Eisteddfod at Holy- 
head in the first week of August. 


o0o00 


Bagpipes in the Studio. 

Pipe Major George S. McLennan is to 
give another of his lecture recitals on 
“ Bagpipe Music” to introduce Aber- 
deen’s Scottish Programme on August 
3rd. In the programme which follows, 
Joan Whitehead . (mezzo-soprano) and 
James S. Buyers (violin) are the solo 
artistes. The main feature of the pro- 
gramme is the production of the play 


-“*Chatelard,’’ written by Dr. ©. Stewart, 


of Holyrood, in 1563. 
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Stray Capacities and their Effect on the Performance of Resistance Amplifiers, 


amplifier and described the effects produced by the 

coupling condenser. We have assumed that there 
were no stray capacities in the circuit, that neither the 
valve nor the coupling resistances had capacity. In prac- 
tice they have capacities. This will in no way affect what 
has already been written, because we have confined our 
attention to the lower notes, but when we come to consider 
the notes of higher frequency, say, above 1,000 cycles 
per second, we shall see that the various shunting capaci- 
ties play a very important part in determining the amplifi- 


Y far we have considered the valve as a resistance 


cation. Itis usual for the effect of the shunting capacities 
to be neglected except perhaps in the case where a by- 


pass condenser is deliberately connected as to the anode 
of a rectifier. The reason for this is probably because it 
has not been realised that the working capacity of a valve 
may be-very considerably greater than its static capacity, 
and once the existence of this working capacity is realised 
it is easy to see that the amplification of the higher notes 
may be reduced in strength by a large amount as com- 
pared with those of middle frequency. The existence 


of very large valve capacities immediately implies a- 


connection between anode and grid circuits which may 
cause reaction effects and a diminution of the coupling 
impedances. 


The Working Valve Capacity. 5 


A valve, its holder and 
connecting wires have capa- 
city between the grid and 
filament, grid and anode, and 
anode and filament, Fig. 13. 
If these capacities are 
marked in the diagram giving 
the connections of one stage 
as in Fig. 14, it will be seen 
that one stage has the capaci- 
ties of two valves to contend 
with, and if the connections 
are simplified we shall sce that these capacities shunt the 
grid leak Rg which is in parallel with it, the anode coupling 
resistance R and the A.C. resistance of the valve, Fig. 15. 

The latter resistance is in practice likely to be much 
less than the others, and it is therefore the important 
factor when we are dealing with the shunting capaci- 


Fig. 13.—Inter-—electrode 


capacities in a receiving 


valve, 


ties. It is not correct to consider the capacities as shunt- 
ing the grid leak only, or the coupling resistance only, 
but it must be remembered that it is the A.C. resistance 
of the valve which is the controlling factor. That the 
working capacities across the grid and filament terminals 
of the valve may greatly exceed the static capacity will 
be evident if we consider what happens when an A.C. 
voltage is applied to the grid, Fig. 14. As the grid 
voltage rises the anode current increases, and the voltage 
across the coupling resistance increases; therefore, the 
voltage of the anode falls, and as the valve is amplify- 
ing, the anode voltage variations exceed the applied grid 
voltage. A current, therefore, passes from the anode 
to the grid circuit through the capacity of the grid and 
anode, and the magnitude of this current depends on 
the difference of the voltages and their phases. The 
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Fig. 14.—Distribution of valve capacities in a two-stage amplifier. 


difference in the magnitude of the voltages will depend 
on the voltage factor and A.C. resistance of the valve 
and the value of the coupling resistance, while the work- 
ing capacity will depend on the voltage amplification, 
the grid to anode capacity, and the grid -to filament 
capacity. The most important capacity is that of the 
grid to anode; if this could be made very small the 
working capacity of the valve would also be small. It 
also follows that the working capacity is likely to be 
less when a valve with a lower voltage factor is used. 

These effects have been described before. - Von 
Ardenne, writing in The Wireless World of March 3oth, 
1927, distinguishes between the capacity of the valve 
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Resistance-capacity Amplification.— | 

electrodes and the working capacity, while the curves 
which he gives for a resistance-condenser amplifier show 
a marked falling-off in the amplification on. the higher 
audio’ frequencies. Mr. Colebrook, writing in Expevi- 
mental Wireless (April, 1927), seems not to have been 
aware of this effect when he wrote his article, ‘‘ A New 
Development in Resistance Amplification,” for he men- 
tions the effect of 4 ppF across the grid leak, and 
recommends that this should-not exceed 5 or 6 megohms. 


The working capacity is, of course, much greater than’ 
this, and, according to the work of Miller, may reach 
if the grid- ` 


the value - (Cea a + p) + Cor). Thus, 
anode capacity is sueF and 
- the valve’s voltage factor is 
30, the effective grid capacity 


1504F + Cop. 

- We do not suggest that diss 
value is reached in practice, 
but we do intend to convey 
the idea that working capa- 
cities are of considerable 
magnitude and affect the 
amplification of the higher 
audio frequencies to an ex- 
tent which is not always negligible. 
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Fig. 15 „—Equivalent circuit 
sowing valve capacities in 
paralleli with the anode 
. resistance and valve A.C. 
resistance. 


Variation of Effective Resistance with Frequency. 


Experience indicates thať a working grid capacity of 
6o puF, when using R.C. valves, is probable. Now, the 
effective resistance of a pure resistance R shunted -by a 
condenser C may be found from 


R 
t+ w’R’C? 
For a resistance R of 250,000 ohms, and a capacity 


C of 60 pF, the following effective resistances are 
obtained : 


= 


FREQUENOY. EFFECTIVE RESISTANCE. 
ohms. 
2,000 eee eee eee 240,000 
4,000 e Te 220,000 
6,000 sa... ee ee eee 190,000: 
8,000 =. e eee ~ 160,000 
10,000 Bac eewseess ~ 130,000 


For a resistance R of 500,000 ohms, and a spac C 
of 60 pF, we obtain the following values : 


FREQUENCY. EFFECTIVE RESISTANCE. 
ohms. 
9 000 kl ees 440,000 
4000- = siemisnakices 320,000 
6,000 Oe ne re 220,000 
8,000 anaana. 153,000 
10,000 sc cee ee eee 110,000 


_ The following values may be of interest as applying 
in the case when a by-pass condenser is used as in a 
rectifier: Resistance, 100,000 ohms; capacity, 0.0002 
microfarad; f = 4,000 cycles; effective resistance = 

;000. - 

Resistance, 100,000 ohms; capacity, o. 0003 micro- 
farad; f = 4,000; effective resistance, 80,000 ohms. 

Resistance, 100,000 ohms; capacity, 0.0005 micro- 
farad; f= 4,000; effective resistance, 39,000 ohms. 
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might well reach the value 


will be ‘used in the last stage. 
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From these figures it is apparent that our resistance 
amplifier will not magnify the higher audio frequencies 
to the-same extent as those of middle frequency, and it is 
also clear that the effect of the working capacities be- 


ccomes of more importance in. controlling the amplifica- 


tion the higher the resistances in the circuit. For in- 
stance, two R.C. valves coupled through a resistance of 
ı megohm with a grid leak of 5 megohms will not give 
as high a percentage of the full amplification as when a 
0.5 megohm coupling resistance with a grid leak of 
2 megohms is used. 

It is important to note that the falling off in the am- 
plification will depend on the arrangement of the. ampli- 
fier; for instance, we will take as an example the re- 
ceiver of Fig. 16, which comprises a detector and two 
low-frequency stages. Valve V, will normally have a 
very high A.C. resistance because it is working as an 
anode rectifier, when the effect of valve V,, which 
is of the R. C: type having a high voltage factor and 
A.C. resistance, will be to put a large capacity in 
the circuit. The voltage applied to the grid (of 
valve V, may, therefore, be considerably less for . 
the higher frequencies than for those of middle 
frequency; perhaps the amplification of a 5,000- 
cycle note will be 60 or 70 per cent. of a 1,000- 
cycle note. The characteristic of the stage Va V 
will be different to this, however, because normally 
a power valve having a voltage factor of about 5 
The working capacity 
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Fig. 16.—Typical receiver comprising a detector, a resistance 
. amplifier and a power output valve. 


of this valve which is shunted across the coupling con- 
nected to V, will, therefore, be low as compared with 
that across the coupling connected to V,. This stage 
may, therefore, give an amplification at 5,000 cycles of 
go per cent. of the full amount at 1,000 cycles. The 
proportionate amplification of the higher audio fre- 
quencies could, of course, be raised by using a valve 
with a lower voltage factor and, therefore, of lower 
A.C. resistance at V,, or we could lower the resistance 
of the detector circuit by employing a coupling resistance 
of low value at the detector. A falling off in the propor- 
tionate amplification at ,5,000 cycles of 50 per cent. is 
probably not too serious. But this, taken in conjunction 
with the cut-off of the bass frequencies, gives the fre- 
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- Resistance-capacity Amplification, — 


quency characteristic of a resistance-coupled amplifier 
using higher coupling resistance quite a humped appear- 
ance instead of the straight line which it is usually 
represented as having. ? 


When the effect of a by-pass condenser connected to 


the anode of the detector is taken into account it is clear 
that great precautions have to be taken if an undue loss 
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of high notes is not to be experienced. [or this reason 
it is necessary to limit the ohmic resistance of the 
coupling resistance used and to employ valves which have 
a moderate working A.C. resistance. Of course, the A:C. 
resistance of the valves can be reducer! by increasing the 
value of the anode battery, but usually there is a limit 
beyond which it is not economical to go. The valve’s 
A.C. resistance is also cut down by using the smallest 
possible negative grid bias, bearing in mind that this 
must have a certain minimum value as explained above. 
Efforts to lower the working resistance in the circuit by 
reducing the coupling resistance and grid leak and by 


Burndept Wireless Ltd. 


In connection with the affairs of Burn- 
dept Wireless Ltd., we learn that the 
recent appointment by the Court of a 
Receiver and Manager does not imply 
that the business is to close down. The 
manufacturing, as well as the sales side, 
of the business is being continued, and 


2,000 


(7.—Calcuiated curve for a well-designed resistance amplifler compared with that of a 
transformer-coupied amplifier of good quality. 
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using valves having a moderate A.C. resistance instead 
of a high one almost invariably result ina lower voltage 
amplification for the stage taken on the most favourable 
frequency. But whén good quality of reproduction is the 
main consideration, it is necessary to sacrifice amplifica- 
tion in order to approach more nearly to.the level fre- 
quency amplification curve. 3 : 

We therefore see that it is the coupling condenser 
which plays the important 
part as regards the ampli- 
fication of the lower fre- 
quencies, while the stray 
circuit and valve capacities 
effectively limit the amplifi- 
cation of the higher fre- 
quencies. It is possible, 
of course, to work out 
from theoretical considera- 
tions the probable shape of 
a frequency amplifier curve, 
assuming valves for the 
working capacities and the 
couplings. Such a curve is 
given in Fig. 173 it is not 
intended to convey the idea 
that this is an actual curve, 
but it is the type of curve likely to be obtained in 
practice. It can be said quite definitely that many 
of the resistance-condenser amplifiers put out for the 
benefit of home constructors by various manufac- 
turers have a curve much worse ¢han the one given in © 
Pireti l 

Resistance-condenser coupled amplifiers can be used 
for high-frequency amplification provided certain pre- 
cautions are taken as regards the values of the compo- 
nents and the valves used, but this subject will be left 
for the moment, and will be dealt with when describing 
the construction of a suitable amplifier. 
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communications may- have disappeared 
through the same cause. 
oo0oo0o0 
Ebonart Station Log.. : 
In future each purchaser of a Redfern 
“ Ebonart ° radio panel will receive a 
useful station log chart ,which is beng 
presented free of charge to each purchaser. 


work will proceed in the direction of re- 
search and development. 
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Is This a Valve Record 2 


The longevity of valves is a topic which 
interests most wireless amateurs. It 
would be interesting to know what is 
the record life of a valve which has been 
in constant use. 

A customer of the General Electric Co., 
Ltd., who writes from Redland, Bristol, 
says: “ Having seen a number of ad- 
vertisements lately proclaiming the long 
life of valves, I thought that you might 
be interested in the ‘Osram’ R4B which 
I enclose herewith. 

“ I purchased this valve in June, 1921, 
and since that date it has been in almost 
constant use, either on an ordinary broad- 


cast receiver or for experimental pur- 
poses. It has had very rough usage, 
and among other things, has been used 
as a low power transmitter with 400 volts 
on the plate. In spite of this, however. 
the valve is still intact and in perfect 
working order.” 


0000 


Stolen Correspondence. 


Messrs. The B. and J. Wireless Co., 
of 2, Athelstane Mews, Stroud Green 
Road, London, N.4, advise us that on 
Saturday, July 9th, their letter box was 
rifled and the thief succeeded in making 
his escape. ‘* Wireless World ’’ readers 
who may have responded to the Com- 
pany’s advertisements in this journal and 
who have received no reply are asked 
kindly to write again as their previous 


‘Woodland | Works, 


Catalogues Received. 


Fuller Accumulator Co. (1926), Ltd., 
Chadwell Heath, 
Essex. New list, No. 266, describing 
radio accumulators in glass containers, 
types SDG, LDG, RHG, ete., etc. 


"0000 i : ; 

De Forest Radio Corporation, Ltd., 
245, Carlaw Avenue, Toronto, Canada. 
Brochure descriptive of de Forest Cros- 
ley radio. - Also illustrated catalogue of 
the Royal series of de Forest-Crosley 
broadcast receivers. ; 

oo 


oo 
' Philips Lamps, Ltd., Philips House, 
145, Charing Cross Road, London, W.C.2. 
‘Leaflet No. 82, dealing with the Philips 
battery charger (No. 1001) for charging 
H.T. accumulators from A.C. mains. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence shold be addressed to the Editor, ‘Tae Wireless World,’ Dorset House, Tador Street, E.C.4, and must be acoompanied by the writer’s name and address. 


EMPIRE BROADCASTING. 


Sir,—As a_lonely dweller on a plantation who has had to rely 
op a sramophone for all his music except for an occasional con- 
cert in Darjeeting, half a.day’s journey away, and that only 
once or twice in a Year, I should like to add my thanks to those 
of others for your advocacy of Empire broadcasting. There are 
many. in this country who would feel that they were no longer 
isolated from the Old Country if they could get the news of 
the day and the home concerts. 

There are more than a few who have tried hard to get this 
already by installing various forms of receivers for the ordinary 
broadcasting wavelengths with, however, conspicuous lack of 


success. But now that short waves have reached India so suc- 


cessfully some of us would like to anticipate the Empire broad- 
casting and build sets to catch any further Dutch or American 
transmissions, or anything that will be going, and would be 
grateful if you could give us an article on the very best set 


that is possible up to date to receive these attenuated short 


Here in North East India we are 5,000 miles from 
B. E. SHAW. 


waves,! 

England ! 
Mungpoo, Bengal. 
‘June 18th, 1927. 


_§Sir,—I have followed with interest the articles and corre- 
spondence on Empire broadcasting in your recent issues. Out 
here the Continental stations pour in, and Daventry is but a 
“faint voice crying in the wilderness.’’ And with a local high- 
power C.W. station working on 4,800 metres that faint voice 
is usually ‘‘ knocked out ” by harmonics. 

But 2XAF and KDKA (and now PCJJ) come in strongly 
with very little interference, even in summer weather. 

A British ‘short-wave station would be appreciated here.. 

Malta, July 7th, 1927. W. W. H. 


Sir,—In connection with the correspondence concerning the 
proposed Empire station, there are, I think, a number of salient 
points which appear to have been lost sight of by several of 
your contributors. 

In the first place, what exactly do we understand by the 
term ‘‘ Empire Station ’’? . 

As I see it, we mean a broadcast station which is capable of 
direct and regular transmission from England to all parts of 
the British Empire of all events of Imperial importance. 

Although one appreciates to the full the satisfaction with 
which listeners in, say, India, have received the musical items 
of the London or Daventry programmes, I think that the 
Colonies themselves would be the first to realise that this, as 
a regular item of broadcasting, should be provided by their 
own ‘stations. In other words, entertainment (save in special 
cases) as such—the form of which depends largely on local 

sychology and environment—is primarily a matter for 
Dominion and Colonial enterprise, leaving the function of the 
Empire station as broadly defined above. 

In fhe second place many people appear to be under the 
impression that the responsibility for the design, erection, and 
maintenance of such a station lies with, or is a function of, the 

oration. e x 

Without holding any brief for that organisation, save the 
interest which one who was for some years a member of their 
engineering staff naturally feels, this is clearly not a matter for 


1 An article meeting our correspondent’s requirements was 
published in the June 29th issue.—Ep. 
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which the corporation can be blamed. As anyone who takes 
the trouble carefully to examine the constitution of the B.B.C. 
will find the establishment, or otherwise, of an Empire station 
does not, per se, rest with them. In this connection it is 


perhaps pertinent to ask under what authority the B.B.C. have 


recently approached the Dominioh Government with a view to 
financial aid in constructing such a station. l 

This brings me to my third point, namely, that the B.B.C. 
does not appear, in my opinion, to be the right organisation 
to entrust with the design or construction of an Empire short- 
wave broadcast station. 

Rightly or wrongly, they have concentrated their finance and 
technical knowledge on the development of long and medium 
wave broadcast as it affects the British Isles only. Consider- 
ing this development from purely the engineering aspect, there 
can be no doubt that the B.B.C. is well ahead of all other 
countries, but I question strongly if their policy of deprecating 
short-wave development fits them either by experience or ability 
to undertake the design of an Empire station. Lest I be mis- 
understood, I would wish to make it quite clear that I do not 
cast any criticism on the technical qualifications of their engi- 
neers, but rather on the policy of the Corporation which has 
prevented the expenditure of both time and money on this 
modern phase of broadcasting and thereby losing to their engi- 
neers the experience which is so necessary. 

As a professional radio engineer who has been intimately con- 
nected with short-wave research since its inception, I would 


- suggest that at the present time there exists no serious technical 


difficulty which can further delay the construction of such a 
station, and I would further assert that there are in this country 
a number of radio engineers outside the virtual monopoly held 
by the Post Office, Marconi’s, and the B.B.C. who are quite 
capable of preparing detailed specifications for this station, and 
who, moreover, should be given the chance of .competing on 
merit. alone with that monopoly. 

In conclusion it will, I think, be obvious that the Empire 
broadcast station must become a charge on Imperial finance. 
This is a matter for the authorities, but in the meantime it is 
quite time that tenders were called for in such a manner and 
under such control as will ensure a contract being placed with 
an all-British concern on a competitive basis. 

Berkhamsted. G. L. MORROW. 

July 8th, 1927. 


Sir,—May I take up a little of your valuable space to suggest 
to Mr. Jas. Hudson that his letter, published in the issue of T'he 
Wireless World for July 6th, might have been -written in a 
slightly less selfish manner? 

The erection of a suitable short-wave station for Empire 
broadcasting would, I think, help to show the Colonies that 
they are affectionately remembered by the “Old Country,” and 
would indicate some appreciation by people here of the pro- 
verbial kindness of Colonials to visitors from these islands. 

The Dutch station referred to by Mr. Hudson indicates a 
splendid way of keeping the Colonies in close contact with 
events here, and we ought to be grateful to the erectors of this 
station, and to many amateur transmitters, too, for showing 
us such a way. 

With regard to the ‘‘ value for money ” aspect of Mr. 
Hudson’s letter, may I suggest that Mr. Hudson obtains an 
extraordinarily fine broadcast service for a very small outlay 


‘per broadcast programme. 


` 
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If he must have alternative programmes, let him build a set 
which will give him the choice of programmes which he wants. 
Many such sets have been described in The Wireless World 
‘from time to time. 

As a licensee holding licences for two receiving stations, may 
I state emphatically that it would give me: great pleasure to 
pay considerably more per licence, if by doing so I should assist 
in erecting and maintaining a station which would enable the 
Colonies to enjoy our programmes. C. H. SYKES. 

London, W.9.- 

July 6th, 1927, 


Sir,—The letter published by you in the current issue of 


your journal over the signature of Mr. G. H. T. Sadler gives ` 


your readers the impression that my society is indifferent to 
this important matter, and is doing nothing to bring about the 
desired result. I would hasten to assure Mr. Sadler and your 
other correspondents that the Incorporated Radio Society of 
Great Britain are very much alive to the necessities for the 
establishment of an Empire system of broadcasting. | 

As one of the society’s representatives upon the Radio Asso- 
ciation’s Advisory Committee, I have been insistent upon the 
importance of the matter, as the minutes of the meetings will 
show. r | 

At first I was informed that the Corporation was itself con- 
sidering the erection of a suitable short-wave station, but that 


it would be some eight or nine months before a service could | 


be started. I then put in an offer from one of our members, 
Mr. G. Marcuse, to transmit part of the broadcast programme 
from London for two hours on three evenings a weck. This 
offer was courteously received, but the fact was then made 
prominent that the existing licence held by Mr. Marcuse did 
not permit of the transmission of extended programmes in 
service form, the longest period of any one transmission being 
ten minutes with a maximum transmission of one hour per 
day. I then approached the Postmaster-General on behalf of 
the society to obtain the facilities for Mr. Marcuse, when I 
was informed that Mr. Marcuse had since applied direct. I 
understand that negotiations have now been completed for a 
hmited experimental service to be carried out. 

I would like, on behalf of my society, to thank Mr. Dallas 
Bower for his appreciative remarks and confidence in the 
abilities of the British amateur to do as good as the Dutch 
transmitters, but I must take emphatic exception to his remark 
that the T. and R. Section has never distinguished itself very 
greatly in any direction. This remark rather discounts the 
value of Mr. Bower’s appreciation, for it definitely shows that 
he is not in possession of facts. The work of the T. and R. 
Section, of which I had the honour to be chairman for three 
years, has been highly appreciated by all who have belonged 
to it. The membership is close on 1,000, and though now 
“merged into the membership of the main body is constantly 
being added to. j l 

Mr. Bower and others appear to overlook two great diff- 
culties in this matter, i.e., the fact that our experimental licences 
are inadequate, and, secondly, that most broadcast matter is 
copyright. 

London, S.W.1. 

July 8th, 1927. 


H. BEVAN SWIFT, Hon. Sec., 
Ine. Radio Society of Great Britain. 


Sir,—I would like clearly to define my position with regard 
to short-wave long-distance telephony and thereby correct 
certain statements which have appeared in the Press, technical 
and otherwise. ; 

I have realised for some years, after extensive experiments 
on short-wave long-distance telephony, that our brother enthu 
siasts in distant parts of this wonderful Empire of ours think 
more of hearing a few words from the Old Country than all 
the other broadcasting in the world, and I am sure everyone 


who has travelled extensively off the beaten track, as I have 
done, realises the thrill enjoyed by those who live in isolated 
districts thousands of miles from England when they hear Big 


Ben striking the hour of midnight, or even the voice of a 
Britisher. I have had unlimited proof of these facts since I 
commenced my short-wave telephony experiments. 


Out of enthusiasm and patriotism I evolved a scheme for giving 
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distant parts of the British Empire a skeleton programme of 
six to eight hours a week, and with this project in mind I 
approached the B.B.C. through the advisory committee with a 
view to relaying a part of their programmes, not including any 
news bulletin, all the expense to be borne by myself. 

The Advisory Committee discussed my offer and approved it, 
and passed it on to the powers that be of the B.B.C., who have, 
I understand, although I have had no official intimation, 
rejected my offer. On the other hand, I have placed a skeleton 
scheme before the Postmaster-General, who, subject to possible 
ratifications, has provisionally and verbally approved it, and I 
have also had valuable private offers of a studio and first-class 
talent from other sources. > > 

The foregoing shows, I think, the nature of my offer, and 
will, I hope, clear up any possible misunderstanding which may 
have arisen. GERALD MARCUSE, Vice-President of 

Caterham. The International Amateur Radio Union, etc. 

July 7th, 1927. l 


© Sir,—Although I am not one of the more famous members of 


the transmitting fraternity, and consequently may not »com- 
mand so great a hearing, nevertheless I feel I should like to 
stale my views on the subject and to reply to one letter in 
particular. I refer to that from Mr. Dallas Bower in the 
issue of July 6th. 2 

I cannot understand why he should think that the B.B.C. 
should build and maintain an expensive transmitter to provide 
programmes to listeners who contribute nothing to its cost. 

I have always thought that B.B.C. stood for British Broad- 
casting Corporation, not, as Mr. Bower would have it, Broad- 
casting Britain Corporation. l l 

It must be understood that I hold no brief for the B.B.C., 
but I think it is right that some comment should be made on 
schemes such as those put forward by your correspondent. 

If the Dominions want the British programmes, let them 
finance them, and if they want the B.B.C. to provide them, 
then they should pay for the service. The B.B.C. is sup- 
ported by public contribution, and is not in the nature of a 
philanthropic society. Their annual income is not, magnificent 
when out of it over twenty stations have to be maintained. 

Much has been said concerning 2XAF, KDKA, and PCJJ, 
but no one seems to realise that all these stations are owned 
by. great manufacturing companies, who erected them primarily 
for purposes of technical research. The B.B.C, are not manu- - 
facturers, neither ave they research laboratories. Their function 
is to provide programmes of speech and music to their sub- 
scribers, granted that this also entails a good deal of research 
work, but the latter is a secondary factor consequent on the 
former. i pe 

I most heartily agree that it would be a splendid thing to 
link up the Empire by means of broadcasting, but, it is a job 
either for a company who are paid for their services, or else 
for the Government, and the B.B.C. is not a Government 
Department, neither is it Government controlled any more 
than a railway company is.. . 

I have had considerable dealings with the B.B.C. from time 
to time and have always found them extremely polite and 
ready to listen to suggestions, A body which depends for ifs 
revenue on the voluntary contribution of the public cannot 
afford to neglect its subscribers in the manner Mr. Bower 
suggests. 

I cannot imagine what can be the source from which he 
obtained his information. For example, he does not know. 
that CQ is not: used by British amateurs, also let him re- 
member that it was these “talkers of American nonsense 
with their childish OM’s and FB’s’’ who demonstrated the 
possibilities of ultra-short-wave telephony to a sceptical world. 
The amateur radio movement is a great power for international 
peace and good fellowship, besides its research and experimental 
uses, a power the magnitude of which is colossal. 


_- To return to Empire broadcasting. Mr. Bower suggests that 


the T. and R. should pay for it. Why on earth should every- 

one, except those for whom the service is intended, be expected 

to pay? ARTHUR O. MILNE (G 2MI). | 
Broadstairs. a ag . 

July 6th, 1927. 
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Sir,—As an interested reader of the correspondence, in your 
columns, on Empire broadcasting, might I be allowed to put 
the average amateur transmitter’s side of the question before 
Mr. Dallas Bower and others? 

He accuses us of being too interested in the telegraphy side 
of transmission to deign to take any interest in ‘‘ mere broad- 
casting.” I am sure that most of your readers know that this 
is far from being the case, and that, on the contrary, most of 
us would be only too willing to carry out some of the pre- 
liminary work in the foundation of an Empire broadcasting 
service, 

As, however, the majority of us at present work under con- 
ditions laid down by the P.M.G., certain rules make the matter 
of any form of continuous rebroadcasting practically impos- 
sible. To quote but two examples of these conditions: 
(1) “The total period of transmission shall not exceed . . 
ten minutes in any one hour between 8 a.m. and 11 p.m. G.M.T., 
or fifteen minutes in any one hour between 11 p.m..and 8 a.m. 
G.M.T.”’ (2) “ The transmission of general calls or the trans- 
mission of news .. . or of a non-experimental character is 
expressly forbidden.” 

However, with regard to the last condition, rebroadcasting 
would probably be considered as an experimental transmission, 
but, nevertheless, who would be willing to listen-in for an hour 
for the purpose of hearing fifteen minutes’ transmission ? 

Mr. Dallas Bower will observe from this that the amateurs 
are not entirely to blame. Te 

I am glad to see that it is. probable that 2NM will be per- 
mitted to carry out experimental relays of broadcast pro- 
grammes, and I am sure all :The Wireless World readers will 
join with me in wishing him the best of luck in his enterprise. 
Then, once again, the amateur may show the sceptics on the 
B.B.C. staff and elsewhere that Empire broadcasting is not only 
a possibility, but an established certainty. . 

n this connection we must always remember that, so far 
back as 1925, 2NM, 2LZ, and others succeeded in relaying 
the London programme to all parts of the world. 

New Malden. © ERNEST A. DEDMAN (G2NH). 

_ July 6th, 1927. S 


Sir, —As an amateur transmitter and a member of the T. 
and R. section of the Radio Society of Great Britain, I feel 
I must take exception to certain remarks made by Mr. Dallas. 
Bower in your issue of July 6th under the heading ‘‘ Empire 
Broadcasting.” 

While in agreement with this very laudable object, I do 
not think it necessary to sling ink at the amateur movement. 

The transmission side of radio to-day is far in advance of 


the receiving side, and it is the T. and R. members who have. 


been ‘‘ busy sending their childish little OM’s, FB's, YL’s, 
etc.,’’ that has brought this about. 
2NM, 2LZ, etc., would be pleased to carry out relaying B.B.C. 
programmes. No doubt they would, but I would remind Mr. 


Bower that in England the Post Office, and not the T. and R., . 


govern all radio activities. If Mr. Bower has ever done any 
short-wave receiving or transmission, he would understand some 
of the difficulties to be overcome. I think then he would be 
a little more sympathetic and not so ready to throw mud at a 


body of men who have no voice in the country’s broadcast 


activities. 

I fancy that if the B.B.C. established a short-wave station 
and it was only an indifferent success, a certain section of the 
public would stand up on their hind legs and shout about their 
money being wasted. RONALD J. DENNY (G 6NK). 

Weybridge. 

July 6th, 1927. 


Sir.—As a “seriously minded ” experimenter carrying out 


preliminary short-wave work, I beg a little space to reply to, 


Mr. D. Bower’s letter dated June 23rd. 
In the first place, I have always found the engineering staff 
of the B.B.C. highly intelligent, ' business-like, and most 


anxious to help where genuine cases are concerned. I am sure 


their technical department is willing to explain the difference 
between kilocycles and picofarads. 
I would like to know whether Mr. Bower heard the B.B.C. 
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He also states that 20D, . 
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relay of a Canadian transmission Jast week. I believe I am 
correct in stating that the Marconi beam station participated 
in this test, and I suggest that if the results then obtained 
are an example of what the world’s greatest radio engineers 
can do, then it is a poor look-out for Empire broadcasting. 

Has Mr. Bower ever listened with the aid of three valves 
and a good quality loud-speaker to station 2XAD operating 
on a wavelength of approximately 20 metres? Perhaps he 
can explain the successful regular fading. 

I shall be glad to Jearn if it is possible to broadcast to New 
Zealand on 31 metres (calling Test) with an input power 
limited by the Post Office to 10 watts. 

In response to Mr. Hudson, I quite agree that the B.B.C. 
are not really Communistic in their views, and I think that 
the Government ought to subsidise such an excellent scheme 
as Empire broadcasting. Finally, I wish Mr. Bower 73 es CUL. 

Sutton Coldfield. FRANK A. ROBINSON. 

July 11th, 1927. 


` HARMONICS FROM THE LAFAYETTE STATION. 


Sir,—As an exile living in south-west France, I am wondering | 
if anything can be done to enable us to keep in tauch with the 
home country by wireless, which at the moment is quite 
impossible. | 

I have an excellent French four-valve set which can give me 
Daventry with all the strength and purity one can desire except 
when the parasites are about. Now these parasites are of two 
kinds, those which are caused by the electrical disturbances in 
the atmosphere which we cannot help, and interfering Morse 
stations which we can help. I refer especially to Croix d’Hins, 
between Bordeaux and Arcachon, which owing to alterations or 
repairs is now. transmitting by arc on a wavelength which abso- 
lutely obliterates both Daventry and Radio-Paris. It goes on 
almost without ceasing night and day, and the nuisance is abso- 
lutely intolerable. : 

Thousands of local wireless enthusiasts have protested, and 
the director of the station has been besought not to transmit 
for certain periods during broadcasting hours, but the matter 
should be brought further, and the International Wireless Con- 


vention should try to get the wavelengths altered so that 
Daventry and Radio-Paris are left clear. Hoping that some- 
thing may be done I sign myself 


SANSFILISTE. 
Libourne, France, | : 
June 30th, 1927. 


BIG BEN. | 7 

Sir,—Our attention has been drawn to a paragraph appearing 
in your issue of June 22nd, 1927, under the heading ‘‘ When 
Big Ben Errs.’? The report from which the ‘“‘ errors” were 
drawn seems to have mystified the writer of the paragraph, and 


. we thought it might interest your readers if we gave the actual 
-performance of the clock. The clock automatically telegraphs. 


its time, and the figures given were taken by our instruments 
which are in the Greenwich circuit. 


504 Days. 
38 days ............66 Greenwich Mean Time. 
OL. iss. - Senet estosunens Did not exceed 0.2 secs. 
VIO: sch. eesin: $ `» 0.5 secs. 
SPIO. Ge etetoue, Sues ‘6 s 1.0 secs. 


6 . over 1.0 but did not exceed 1.3 secs. 


As custodians of the clock we are anxious to elucidate the 
mystery, and- in our opinion there is no more satisfactory way 
than to give the actual figures after making allowances for the 
two seconds, as the clock was intentionally kept two seconds 
fast during the period. : 

This statement is in no way connected with the Astronomer- 
Royal’s report, and is given as stated above to make quite clear 
that the rate of the clock, which is a turret clock, is particularly 
good and almost constitutes a record. 

London, S.W.1. E. DENT & CO., LTT. 

July 9th, 1927. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 
Questions should be concisely worded, and headed “Information Department.” Each question must be accompanied by a stamped 


Choke Filter Circuits. 


I intend to build into my receiver a choke 
filter output circuit, using two fixed 
condensers as shown in the attached 
ketch, in order to isolate completely 
the loud-speaker from the H.T. bat- 


tery. Can you tell me the correct 

value of these condensers and 

whether my scheme is a sound one? 
T. D.M. 


We reproduce your sketch in Fig. 1 (b) 
on this page, together with Figs. 1 (a) and 
1 (c), for explanatory purposes. Refer- 
ring to Fig. 1 (a), it will be realised that 
although one side of the loud-speaker or 
telephones is connected to H.T.+, yet no 
D.C. current flows through the loud- 
speaker, owing to the presence of the 
fixed condenser. Furthermore, the 
2-mfd. condenser offers a very low im- 


pedance to the passage of the audio fre- . 


quencies even at the bottom end of the 
scale. There is not the slightest advan- 
tage to be gained by adopting your 
scheme, which is shown in.(b), because 
there was already in (a) no D.C. current 
flowing through the loud-speaker, Act- 
ually, (b) confers a distinct disadvantage, 
hecause we have two 2-mfd. condensers 
in series, which from the point of view 
of the passage of alternating current have 
twice the impedance of one, since of 
course they act in the same way as if one 
l-mfd. condenser had been used in (a); 


addressed envelope for postal reply. 


in other words, the impedance of the 
loud-speaker circuit to the lower musical 
frequencies is raised disproportionately 
to the raising of the impedance with 
respect to the higher musical frequencies, 
and so we get a distinct sacrifice of the 
lower musical notes. In order to over- 
come this we should have to use two 4- 
mfd. condensers in (b). 

In the case of (a), the usual condenser 
value of 2 mfd. is used; slightly better 
reproduction of the lower frequencies 
will be obtained by using a 4-mfd. con- 
denser in this position (or in the case of 
(b) using two 8-mfd. condensers), but no 
appreciable advantage will be gained by 
using any larger capacity. 

Fig. 1 (b) has, however, one advantage 
over Fig, 1 (a), and that is in a case 
where the loud-speaker was to be used at 
a considerable distance from the recciver, 
it will be appreciated that one side of the 
telephones or loud-speaker in (a) connects 
direct to H.T.+, and since H.T.— is 
earthed in most sets it will be obvious 
that should the long extension wire unit- 
ing H.T.+ and loud-speaker come into 
contact with any earthed object, then the 
H.T. battery will be 
Fig. 1 (b) obviates this disadvantage, but 
brings in the other disadvantage we have 
mentioned. The very simple expedient of 
adopting Fig. 1 (c) will completely rid 
us of the disadvantages which we have 
mentioned in the cases of (a) and (b). It 
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Fig. 1— Three typical choke-filter or output circuits. 


short-circuited. - 


will be appreciated that it is not abso- 
lutely necessary in the case of (c) to 
extend both leads to the loud-speaker ; 
only the lead uniting the loud-speaker to 
the 2-mfd. condenser need be extended, 
and the other terminal of the loud- 
speaker can be connected to a distant 


_ earth connection, thus making use of the 


single-wire loud-speaker extension system 
which has frequently been dealt with in 
this journal. 

o900 


H.F. Transformer Connections. 

I have in my possession a ‘* Wireless 
World Five” receiver constructed to 
the specification published in_ the 
issues of The Wireless World for 
January 5th and 12th last. ` T'he ware- 
band covered by the H.F. trans- 
formers is higher than that stated 1n 
the article. This is not restricted to 

-any one circuit, as both H.F. com 
densers tune at approximately the 
same dial readings. R. S 
' The reason your high-frequency trans- 
formers tune higher than normal may be 
due to the primary and neutralising 
windings being wound on the high poten- 
tial end of the secondary coil, whereas m .- 
the constructional article these windings 
appear at the low potential end of the 
coil. This can be very simply corrected 
by reversing the’ connections to the 
secondary coil of each H.F. transformer. 

The proper connections to transformers 

of this construction are dealt with in an 

article entitled ‘‘ Transformer Connec- 
tions,” which appeared under the-heading 

“ Hints and Tips”? on page 619 of the 

Nay 18th issue. 
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Wooden Panels. 


l am about to make-up the “ All-Wave 
Four” receiver, but should like, if 
ossible, to use a wooden panel. 
intend to bush the terminals, Will 
the same precaution be necessary’ tn 
the case of the condenser e l 


Provided your panel is made of really 
dry wood, there is little reason why this 
material should not be satisfactory. We 
consider that it is quite unnecessary to 
bush the spindles of the tuning conden- 
sers, as they are all very nearly at earth 
potential. 

Regarding the neutralising condenser. 
however, it would, perhaps, be as well 
to provide additional insulation. 


A 33 


JULY 20th, 1927. 


L.F. Oscillation. 

During the past few days my receiver has 
developed a high pitched whistle 
which persists irréspective of grid 
bias or H.T. adjustments. The re- 
ceiver in question consists of a de- 
tector valve and two stages with 
transformer coupled L.F. valves, and 
has always given satisfactory results 
since its construction six months ago. 
Iam mystified and at a loss to account 
for this, and would therefore appre- 
ciate any assistance you can give that 
would enable me to cure the above 
fault. oe ee 

The whistle to which you refer is with- 
out doubt due to low-frequency oscillation 

of the L.F. amplifier. The presence of a 

high resistance in the H.T. leads from 

the amplifier will result in an oscillation 
of the nature described, and in a number 
of cases can be cured by reversing the 

secondary connections to one of the L.F. 

transformers. In view of the fact that 

your receiver has only recently developed 
this fault we think it may be due to an 
increase in the internal resistance of your 
battery. H.T. batteries of the dry cell 
type develop a high internal resistance 
after some months of use, but if a large 
capacity condenser is connected between 
each H.T. lead and negative battery, any 
increase in the internal resistance of the 
latter will not affect the receiver. The 


reason for this is that a condenser of: 


about 4 mfds. acts as a path of compara- 
tively low resistance to frequencies within 
the audible scale, and an alternate path 
is therefore provided for the L.F. oscilla- 
tions. 

0000 


Vanishing Volts. 


I have built ‘a battery eliminator for 


D.C. mains, and have arranged thut 
the maximum voltage of the mains, 
namely, 210 volts, be applied to the 


output valve,. which is a very large. 


power valve. My smoothing system 
consists of several large fixed con- 
densers, and also a choke consisting 
of a good L.F. transformer with its 
primary and secondary in series. I 
might mention that I am running the 
detector from a dry cell H.T. My 
trouble ts that hum is bad, and also 
I do not appear to be getting any- 
where near the voltage on my last 
valve which I should get. Can you 
explain a likely cause of the trouble? 
—M. K. 

In the first place we would say that 
under no circumstances should an L.F. 
transformer be used as a smoothing choke, 
since, owing to the nature of its construc- 
tion, it will not carry very many milli- 
amperes before the core saturates and 
renders it useless for smoothing purposes, 
and if you are using a large power valve 
ou will have a very heavy plate current. 
ou must use a properly constructed 
choke of about 20 henries inductance, 
having its core designed to deal with the 


heavy plate current of a power valve 


without saturating. 

Then, again, the D.C, resistance of your 
“choke” will probably be very high in- 
deed, and you will drop a large number 
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of volts across the choke. Your D.C. 
resistance must be kept as low as pos- 
sible, and here the properly designed 
smoothing choke caters for this also by 
having a low D.C. resistance. 
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“To What Base Uses—.” 


Although the following matter is probably 
rather beyond the normal scope of 
your information service, I should be 
very glad of an expression of opinion 
as to how the trick described is car- 
ried out. 

T recently saw a street vendor 
offering for sale a “magic” crystal 
which was clzimed to. be infinitely 
more sensitive than any other known 
make. 
what seemed to be an ordinary crystal 
set with no aerial-earth system but 
with a ridiculously small frame. The 

_ whole was raised above the stand on 
short glass pillars ‘‘ to show there was 
no deception.” A single earphone on 
a handle was connected, and on- 
lookers were invited to listen to— 
apparently—signals from the local 
station about three miles away at very 

. good strength. 

My curiosity being excited, I ven- 
tured sixpence for a specimen, but was 
hardly surprised on trying it to find 
that it was -in no way superior to 

_ ordinary treated galena. My friends, 
to whom I have been rash enough to 
confide the story, “ chaff’? me un- 


mercifully, but cannot put forward a — 
E.M 


plausible explanation. 


We consider it likely that the enter- ` 


prising trader had concealed in this stand 
a single reacting valve connected. to a 
small frame. Probably a form of “ Hart- 


ley ” circuit was used, as-shown in Fig. 


Fig. 2.—A possible method of receiving 
strong signals on s crystal-frame ae 


A specimen was mounted in. 
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2. This would be permanently tuned to 
the local station wavelength, and a part | 
of the amplified H.F. energy in the frame 
could be passed on to the crystal detector 
by induction between the two frames, pro- 
vided that the respective positions were 
suitably arranged. Under these condi- 
tions good’ phone signals might easily be 
obtained at ten miles or more. | 
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An HLF, Amplifying Unit. 


Iam wondering if it would be possible to 
construct a 200-600-metre H.F. ampli- 
fier on the lines of the long-wave H.F. 
unit for the “Nucleus Receiver ”. 
described in your issue of May 18th. 
If possible, I should like to wind the 
transformer in a similar manner, and 
would appreciate some hints on this 
matter. l SES 

The circuit of this unit is quite applic- 
able to the broadcast waveband, although 
many users might consider the third 

tuning control to be a disadvantage. A 

similar form of H.F. transformer con- 

struction (in which a commercial coil with 
its plug removed is used as a secondary) 
may be adopted. We suggest that you 
use a No. 75 coil, and we would recom- 
mend 15 turns of No. 40 D.S.C. wire in 
both primary and neutralising windings. 
These would be arranged exactly as in the 
long-wave transformer. 
: — 9000 


_ L.F. Instability. 

“ Mveryman-Four’? sect worked 
extremely well when batteries were 
used as the source of anode current, 
but since I have installed an elimina- 
tor I have been troubled with L.F. 
instability and howling. Could you 
suggest any possible modifications 
which would overcome this trouble? 
It often manifests itself as a “ pop- 

ping ’’ noise at a very low frequency. 

L. R. F. 


Trouble of this sort is by no means 
uncommon, especially when the L.F. 
amplifier is designed to pass on the lower 
audible frequencies at good strength. In 
the first place it seems probable that the 
potential-dividing resistance in your 
eliminator (probably one is used) is act- 
ing as an interstage. coupling, and you 
should accordingly shunt each section 
with larger condensers than those included 
in the set—say up to 5 mfds. This 
will probably put matters right, but if 
it does not, you should try a reversal of 
the secondary terminals of your L.F. 
transformer, and to be on the safe side 
you might insert a damping resistance of 
about 0.25 megohms directly in the grid 
circuit of the first L.F. valve. 

The pass-on of the low frequencies 
which are causing the “ popping” noise 
may also be prevented, or at any rate 
minimised, by quite a considerable re-. 
duction in the value of your L.F. coupling 
condenser, and you might try this, if 
necessary ; realising, of course, that the 
response on the low notes will be re- 
duced. It is doubtful, however, whether 
this reduction will be noticeable, unless 
your loud-speaker happens to be an ex- 
ceptionally good one. 


My 
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A Super-regenerative Portable. 


I am intending to build up a small port- 
able receiver and am thinking of 
using the Armstrong super-regenera- 


tive circuit, and shall be pleased if 


you will-give me the necessary circuit 
diagram. J. R. R. ` 
The Armstrong super-regenerative single 
valve circuit was published’ in a very 
recent issue of this. journal in the 
“ Readers’ Problems ”? section, and we 
would refer you to this if you are seriously 
intent in incorporating this receiver into 
a portable set. We could not conscienti- 
ously advise you to attempt to build a 
portable receiver using a super-regenera- 
tive circuit of any type unless your 
technical knowledge is in an advanced 
state.” Indeed, we only advocate super- 
regenerative circuits as a matter of 
interest for the experimenter, and we 
should never think of advising the 
average home constructor to use such a 
sirenit even in an ordinary permanent set 
if he desired to obtain constantly good 


` results. 
0000 


A Receiver with a 10,000 Mile Range. 


I wish to construct a receiver to bring in 
20,000 metres C.W. signals over a 
range of about 10,000 miles, and 

_ should be glad if you could advise me 
concerning a suitable circuit using the 
smallest possible number of valves 
and fairly simple control. D. R. T. 

We would suggest to you that under 

tlo circumstances a four-valve set should 
snit you admirably. The receiver should 
consist of one H.F. stage, resistance- 
zoupled, and employing a suitable modern 
valve, for, of course, resistance coupling 
is quite efficient on such a long wave- 
length as 20,000 metres. This would be 
fcllowed by a detector valve, which in its 
turn will be followed by one stage of 
transformer-coupled L.F. amplification. 

The fourth valve will be the heterodyne 

valve, for on this Iceng wavelength we 


are of opinion that it would be infinitely | 


preferable to use an entirely separate 
valve for heterodyning, rather than to 
attempt to produce the beat note by the 
more usual ‘‘ autodyne ”? method. 

Oo000 


Neutralising Difficulties. 


I am experiencing some difficulty with my 
“ Wireless World Five” receiver, 
-and find that an adjustment of the 
balancing condensers holds for less 
than a third of the tuning range. 
The set has been carefully constructed 
with components exactly as specified, 
and all the valves are apparently in 
- order, as they give good reaulls in 
another set, Can you make any 
suggestions as to where I should look 
for the source of the trouble ? 

. i E. T. W. 

From the information you give it is 
Impossible to state the exact reason for 
your failure to neutralise, but it may be 
said definitely that the vast majority of 
failures to balance this set satisfactorily 
has been traced to partial short-circuits 
in the neutralising windings of one or 
more of the transformers. You should 
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checle this point very carefully, and we 
would specially refer you to a paragraph 
on page 726 of our issue for June 8th. 

If your valves happen to have a lower 
working impedance „than those for 
which the transformers were designed, it 
would be as well to try the effect of 
removing two or three turns from both 
primary and neutralising windings. Be- 
fore doing so, however, you should, if 
possible, rearrange the wiring inside the 
screening compartment in such a way as 
to separate as much as possible the 


H.F. leads in plate and grid circuits. 
We may add that at least one cdse of 
trouble of this sort was traced to an in- 
ternal disconnection in one of the large 
condensers which are connected between 
‘the low potential end of the transformer 
secondary and L.T. 


BOOKS FOR THE 
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~ Issued in coniunction with“ The Wireless World.” 


“ TUNING COILS AND METHODS OF 
TUNING,” byW. James. Price2/6net. By 

Pest, 2/10. 7 
“ THE HOME CONSTRUCTOR’S 

WIRELESS GUIDE,” by W. James. Price 

3/6 net. By Post, 3/9. . 

“MAST AND AERIAL CONSTRUC- 

TION FOR AMATEURS,” by F. J. 

AINSLEY, A.M.I.C.E. Price 1/6 net. By Post, 1/8. 


Obtainable by post (remittance with order) from 


ILIFFE & SONS, LIMITED, 
Dorset House, Tudor St., London, E.C.4, 


or of Booksellers and Bookstalls, — 


«Topping ” H.T. Accumulators. 


I have had an H.T. accumulator battery 
in uss for the past few months and 
notice that the level of the acid has 

fallen below the tops of the plates. 
This I understand is detrimental to 
the cells, and I therefore propose to 
fll each to its original level with 
weak acid. I should be obliged if 
you would inform me of the correct 
proportion of ‘commercial acid and 
water to use for this purpose, 


W. F. P. 


The loweriug of the liquid level in 
your battery cells is without doubt due to 
evaporation of the water, and should you 
replace this loss by dilute acid the den- 
sity of the electrolyte will be increased. 
This would be harmful to the accumu- 
lator plates, and we therefore advise you 
to fll up the cells with distilled water. 
If by any mischance the battery has been 
turned on its side and the acid spilt, 
then it will be necessary to use dilute acid 
for “ topping.” You should ‘examine the 
labels on the cells and ascertain the 
strength of electrolyte recommended by 
the makers, replacing the lost acid by 
some of the same density. Unless you 
have an hydrometer available, we ‘think 
it would be advisable to purchase a 
quantity of sulphuric acid broken down to 
the requisite strength. However, should 


you decide to do this yourself, the cor- 
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rect procedure is to add the acid to the 
water and not vice versa. When a small 
quantity of water is added to strong acid 
considerable heat is generated owing to 
chemical reaction, and the water is 
immediately converted into steam. The 
steam formed from a very small quantity 
of water occupies a very much greater 
space, with the result that the acid will 
be literally blown out of the beaker or 
jar, and should this alight on the hands 
or face serious consequences might 
result. 
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Screening Boxes not “Tin Cans.” 


Iam contemplating building the “ Wireless 


World Five” receiver, and as I have 
a quantity of tin plate available, it is 
proposed to make the screening boxes 
from this matertal. Before proceed- 
ing, however, I should appreciate 
your advice on thts matter. i 
l V. M. C. 
The use of tin plate or similar material 
containing iron is strongly discouraged 
for this purpose owing to the high resist- 
ance introduced in the fields of the coils 
carrying high-frequency currents. We 
always recommend that copper or alu- 
minium be employed for this purpose, the 


_latter where a partial screen is required 


and the former where a complete 
screened box having soldered joints is 
necessary, The reason for this being that 
at present no satisfactory process exists 
for making simple soldered joints in alu- 
minium. ; Z 
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Improving a Crystal Receiver. 


I am using a crystal receiver for telephone 
reception of the local station, and 
although the results obtained are very 
good I should like, tf possible, to 
make them better. _ The circuit at 
present employed comprises a plug-in 
coil tuned by a 0.0005 mfds. variable 
condenser, but I have in view the re- 
placement of this by a variometer. 
Before making any alterations to the 
existing receiver I should appreciate 
your opinion on this matter. 

R 


Replacing your coil and condenser by a 
variometer will certainly lead to a slight 
improvement in the signal strength, but 
we think that still better results would 
be forthcoming if the existing variable 
condenser was retained and the plug-in 
coil replaced by one constructed on more 
efficient limes and the aerial circuit 
either loosely coupled or auto-coupled to 
this coil. The tuned secondary coil should 
be tapped at about two-thirds the total 
turns and the crystal connected across this- 
portion, the variable condenser tuning 
the whole coil. An efficient coil to employ 
in an auto-coupled circuit could be made 
by winding 60-.turns of .No. 22 D.C.C. 
copper wire on a paxoline tube 3 in. dia- 
meter and 34 in. long. Tappings should 
be taken out at the 20th, 30th and 40th 
turns, the first two to be used as alter- 
native aerial connections. .. The crystal 
should be connected ‘across 40 turns of the 
coil and the tuning condenser across the 
whole coil, : 
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HANDICAP OF THE CHEAP VALVE SET. 


HE B.B.C. ċontend that the introduction Y 
the Regional Scheme will give crystal set 
users throughout the country a choice of 
. programmes. We hope that this may be so, 
although we doubt whether it will. be possible 
in a large number of cases for the crystal 
sets at present in use to distinguish between 
the alternative wavelengths so as to get one transmission 
quite clear of the other. It seems probable that the intro- 
duction of the Regional Scheme, with its possibilities for 
alternative programmes, will result in a very large number 


of people at present satisfied with a crystal set changing 


over to a simple valve receiver which will give them the 
necessary range and selectivity to make sure of their alter- 
native programmes with loud-speaker » results. .Wireless 
will, we believe, gain enormously in popularity as the 
valve replaces the crystal, because the results obtained 
will be so much mare satisfactory to. the listener. 


t 


For 


this reason we attach special importance to the tendency 


for the price of simple valve receivers to come down to 
an extent which places them more easily within the range 
of the majority of those who are at present crystal users. 

In this issue we review a two-valve set of satisfactory 
- performance, utilising good components. The price of 
the set, including complete equipment of valves, batteries, 
loud-speaker, and nyaterials for aerial and earth, is only 
47 178. 6d., whereas there are at present a large number 


of two-valve. sets on the market which, with complete’ 


equipment, sell at £30 or even 442, and whose perform- 
‘ance, even if. superior to this cheaper set, is certainly not 
sO much. ‘superior as to justify the enormous difference in 
price. We must remember that in this price of 
47 178s. 6d. for the two-valve set is included the royalty 
payable to the Marconi Company, which amounts to 255. 


Now, without questioning for one moment the right of 
the Marconi Co. to collect royalties in respect of patents - 


which they control, we believe that royalties payable on 
A 5 


_ revenue 
royalty charge were readjusted so as to be calculated on 


any article should be a reasonable percentage of the sell- 
ing price of that article, and there must be something 
seriously wrong with a system which calls for the pay- 
ment of 25s. royalty on an article which sells for 


47 178. 6d. when the same royalty.is charged on an 
equipment aa: £30 or £40. Since the price of 
47 17S. includes loud- speaker, valves, and other 


ee ae portion representing the set is probably 


less than £6, so that then the royal payment of 25s. net 
appears as an even more disproportionate charge. We 
can never hope to get down to cheap set production SO 
long as the royalty payments are so high in proportion 
to the selling price of the article. -At the time that the 
Marconi Co. royalty of 12s. 6d. per valve-holder was 
instituted the selling price of sets was very much higher 
than now, and at that time, no doubt, it appeared to be 
a reasonable proportion of the selling price. A change 
in the basis on which the royalties are calculated seems 
to us to be overdue. We doubt whether any loss in 
would result to the Marconi Co. if the 


the basis of a proportion of the selling price of the set, 
since the increase in the sale of valve sets would, we 
feel sure, be very pronounced, especially if this change 
were brought about to coincide with the introduction of 
the Regional Scheme. 
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BROADCASTING TO THE DOMINIONS. 


N our issue of last week we reported that Capt. Fraser 

in the House of Commons had’ asked the Colonial 
Secretary if any views were expressed by the representa- 
tives of the Colonies at the recent Colonial Conference as 
to the desirability of establishing a Dominions’ broadcast- 
ing station. The reply was that the representatives at 
the Conference expressed the view that such a service, 
if found to be ‘practicable, would be very widely appre- 
ciated overseas, and whilst it was considered premature 
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to ask for an undertaking to contribute until the neces- 
sary expcrimental work in this country was further 
advanced, the Colonial Secretary did not for a moment 
anticipate that the Dependencies would show reluctance, 
when the time came, to share the expense involved. - . 
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This is distinctly reassuring news in so far as it seems 
to overcome the principal stumbling block to the estab- 
lishment of the station, viz., the question of financing it; 
but why, we would ask, have the representatives at the 
Colonial Conference expressed uncertainty as to the 
practicability c£ such a service? If that is the only point 
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on which we are hesitating, cannot we accept the evidence 
of the Philips’ station in Holland, and American short- 
wave stations? We publish on this page The Wireless 
World Great Circle Projection Map, which shows the. 


correct distance and direction of any point on the globe 
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from the vicinity of the Eindhoven station. On this 
map have been marked those places from which up till 
now reports of thoroughly satisfactory reception of the 
Dutch station have been received. Should. not this be 
sufficient evidence to satisfy even the most sceptical as 
to the practicability of a British Empire station ? 
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Covers Wide Band of 
Wavelengths. 


N the course of experimental work 
the need for a frame aerial is often 
felt, and considerable tinie may 

have to be expended on improvising 
something suitable for’ the occasion. 
The wide range of wavelengths em- 
braced by the present broadcasting 
system necessitates the employment of 
a frame having a large number of turns, 
and great care. must be exercised in 
the design if a high standard of effi- 
ciency is to be obtained on all wave- 
lengths covered. In the frame de- 
scribed, an effort has been made to o, 
achieve this by employing a, sectionalised winding, and 
providing a terminal batten,:carrying a number of selec- 
tor ‘leads and sockets, so arranged that the sections of 
the frame not in use can be totally isolated. - The advan- 
tage of this will be appreciated, as it is well known that 
any tapped inductance having a ‘‘ dead-end,” or portion 
not in circuit, considerably reduces the efficiency of the 
‘live °? portion. It might well be asked: ‘‘ Why go to 
the trouble of winding four sections when one section 
-for the medium B.B.C. wavelengths and one for the long 
wavelengths would suffice? °’. In answer to this it can 
be stated that the aim is a wide-range frame giving con- 
tinuous overlap in tuning from the shortest to the longest 
wavelength covered, and the highest possible efficiency 
over the whole band. 


Advantages of Sectionalised Windings. 


The proximity of the large inductance would consider- 


ably increase the high-frequency resistance of the short- 


wave section, and possibly have a rejector effect on cer- 
tain wavelengths, owing to the fundamental wavelength 
of the large winding when open circuited, falling within 
the tuning band of the short-wave section. In addition, 
the separate frame has many advantages over the self- 
` contained aerial, and the uses to which it can be put are 
too numerous for detailed consideration here. It will be 
seen from the illustration that the aerial consists of a 
wooden frame carrying four ebonite strips supporting 
the windings, a terminal batten and a brass pivot fitting 
into a socket on the base, thus enabling the frame to be 
rotated. — 


The wooden framework is built up from four lengths | 


of oak, or other hard wood, the two horizontal pieces 
A7 l 
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l Collapsible Design for 
= Portability. 


-; measuring 234in. long by rin. wide 
by #in. thick, and the vertical members 
2ihin. x rdin. x ğin. These are assem- 
= bled as shown in Fig. 1, the vertical 

> members being attached to the hori- 
-7 zontal pieces by means of small brass 
2. _ brackets (shown at X, Fig. 1). These 
are screwed to the inside of the top 
and bottom pieces, and the vertical 
bars attached to the brackets by 4 B.A. 
screws. Two brass stops are fixed to 
the lower horizontal on the inside 
angle formed by the wooden strips, 
the brass brackets being on the outside 
angle. . The reason this method of construction is adopted 
will be appreciated when instructions for collapsing the 
frame are given. Four wooden pieces, dimensions of 
which can be obtained from Fig. 1, should be screwed to 
the ends of the horizontal members ; these act as strength- 
ening. pieces for the four ebonite strips carrying the 
windings. 

Ebonite Spacing Strips. 

The dimensions of the ebonite strips are 6in. x 
tdin. x łin., these being slotted with a hacksaw to 
carry the wires, and the slots arranged in four separate 
sections, one having 10 slots and the remaining three 12 
slots each. .The section consisting of 10 slots should be 
commenced łin. from the end of. the ebonite strip, and 
each slot should be separated from its neighbour by 
A space of gin. should be left before commiencing 
the second secfion, and 12 slots, also spaced in., should 
then be cut. Between the end of the second section and 
the commencement of the third a space of 14in. will be 
required to give a clearance for the pivot about which the 
frame rotates. ‘The third section should have 12 slots 
also spaced 7jyin., this being followed by a Hin. space 
before commencing the fourth section, consisting of 12 
slots jin. apart. Before assembling and cquntersinking 
the screw holes, care should be taken to see that all sec- 
tions of ro slots are the same side of the vertical 
members. In one of the two lower ebonite strips eight 
yyin. holes should be drilled, and through these will pass 
the beginning and ends of the winding on each section. 
Each separate section of the winding commences and 
finishes .at the terminal batten, W., Fig. 1, which is 
attached to the lower horizontal member and slightly 
raised above the woodwork to-give a clearance for the 
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The Experimenter’s Frame Aerial.— 

shanks of the terminals and „sockets. ‘This batten carries 
two terminals (Belling-Lee shrouded, marked FRAME), 
seven sockets (Messrs. Lissenin Wireless Co. ), and four 
lengths of flex terminating in wander plugs (Messrs. 
Lissenin Wireless Co.). 

The brass pivot is attached to the centre of the lower 
horizontal of the frame, and consists of a length of din. 
brass rod, one end of which is reduced and screwed to ake 
a 2 B.A. wing nut. The rod must be rubbed down with 
emery cloth so that it easily rotates in the base attach- 
ment, this having an inside diameter of fin. - Before 
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assembling the pivot on the wooden Panes a i diameter 
washer is slipped over the screwed portion, and a similar 
washer fitted on before the wing nut is screwed down, — 
This will prevent the brass rod from pulling through the 
woodwork or working loose after a short period of use. 

The base socket consists of a brass tube (A), Fig. 2, hav- 
ing an inside diameter of }in., the lower end being slightly 
reduced for a length of sn. This is then soldered to a 
brass plate (B), in the centre of which a hole has been 
drilled to clear the reduced portion of the tube.. .Two | 
holes should be drilled in the positions shown, these being 


‘required to take the wood screws fixing the socket to 


Fig. 1.—Dimensions of the wooden framework. show:ng the method of attaching the vertical members to the two horizontais 
Inset, details of the termina! batten W, the brass bracket X, the positioning poop Y, the pivot and base socket Z. A= 1/4iń. dam 3 
/ B.A. 


B= 7/32in. diam.; 


C= 5/32in. diam., ‘countersunk for No. 6 wood screw ; 


Sin. diam.; and E, drilled and tapped No. 4 
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The Experimenter’s Frame Aerial.— .- 
the wooden base. 
drilled in the base just sufficiently large to take the end of 
the brass tube. The dimensions of the wooden base are 
given in F ig. 2, but any convenient base could be adopted, 
provided it was sufficiently large to support the frame 
without Pees top-heavy. 


x Winding the Frame. 


This P ON the constructional work, and the wind- 
ings can now be put on: The frame has been planned 


with the view to collapsing should the necessity arise, and - 


accordingly a very flexible wire will be required. The 
Wire used on the frame described was obtained from 
Messrs. Ripaults, Ltd. About 380ft. will be required, 


and if possible should be obtained in one continuous 


length. The section consisting of ro turns should be 
wound first, but before commencing a loop of strong twine 
- should be taken round the frame at the opposite ends of 
the ebonite strips, otherwise the tension applied during 
winding will tend to distort the shape of the frame. The 
beginning of the winding should pass through the end 
. hole in the ebonite strip and be soldered to the terminal 
marked T,, Fig. 3. 
each turn being well bedded down in its appropriate slot, 
and the winding finished off by soldering the end, after 
passing through the hole in the ebonite, to the first socket 
on the terminal batten (this socket is marked 1 in Fig. 3). 
The beginning of the second section is soldered to socket 
number 2, and after winding 12 turns terminates at socket 
number 3. The third section commences.at the fourth 
socket and ends at the fifth, while the fourth section com- 
mences and finishes at the sixth and seventh sockets re- 
spectively. Before commencing to wind the fourth section 
the loop of twine should be removed, otherwise this may 


" . Fig. 2.—Constructional details of the ‘base. 


interfere with the w inding of the last section. Three 


lengths of flex, about 3in. long and having wander plugs — 


attached to one end, should be soldered to the first, third, 
and fifth sockets, while a 6in. length with wander plug 
should be soldered to the tag under terminal T,. 

The completed windings should be carefully checked 
with the help off Fig. 3, and if all connections are found 
to have been correctly made, the wires should be fixed 
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Ten turns should then be. put on,” 
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- in position by running black sealing wax along the edges 
Before mounting this a hole must be 


` FOI 


of the ebonite strips. 
It would be advisable tö drill bree holes to ie ter- 


minal batten so that the wander plugs not in use at any 


- 


time could be accomniodated, and thus prevented from 
becoming entangled in the frame windings. 


. The general arrangement of the completed frame will be seen 
in this photograph. 


The following table shows the correct positions of the 
various wander “plugs to enable 1, 2, 3, or 4 sections 
to be brought into circuit. The numbers in columns 2, 
3, 4, and 5 correspond with the sockets in Fig. 3, and 
the word ‘‘ Blank’’ is intended to indicate that the 
wander plug is housed in one of the holes in the ebonite 
terminal batten. 


Terminal T, Ist Wander | 2nd Wander | 3rd Wander 


Frame Selector Plug (Socket | Plug (Socket | Plug (Socket 
Sections. Plug. No. 1). No: 3). - No. 5). 
One... me | Blank Blank Blank 
Two .. 3 2 Blank Blank 
Three.. 5 2 4 Blank 
Four .. 7 2 4 6 


When one section of the frame i is used and tuned by a 
0.0005 mfd. variable condenser, the wave-band covered 
will be approximately that occupied by the medium wave- 
length B.B.C.: stations, ‘that is to say, about 200 to 550 
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LIST OF PARTS. 


8 ft. of I}in. x iin. oak. 

‘Small quantity jin. ebonite sheet. 

Short length of jin. brass rod. . 

Short length of brass tube, jin. inside diameter. 

380 ft. of silk aerial wire, No. 1,048 (Ripaults, Ltd., 
1, King’s Road, N.W.). 

2 Ebonite shrouded terminals (Belling & Lee, Ltd., Ponders 
End, Middlesex). 

7 Sockets (Lisenin Wireless Co.). 

4 Plugs (Lisenin Wireless Co.). 

Wood for base. 

Brass, wood screws, ete. 


Approximate cost - £1 0 0 


In the “List of Parts” included in the descriptions of THE 
WIRELESS WORLD receivers are detailed the components 
actually used by the designer and illustrated in the photographs 
of the instrument. Where the designer considers it necessary that 
particular components should be used in preference to others, these 
components are mentioned in the article itself. In all other 
cases the constructor can use his discretion as to the choice 
of components, provided they are of equal quality to those listed, 
and that he takes into consideration. in the~ dimensions and 
layout of the set any variations in the size of alternate 
components he may use. l 
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metres. For the reception of stations working on the 
longer wavelengths, such as Daventry, etc., four sections 
of the frame should be brought into use, and the inter- 
mediate wavelengths can be obtained by the employment 
of two or three sections. 

Before proceeding to collapse the frame, it would be 
advisable to reniove it from the base and dismantle the 
pivot by unscrewing the wing nut. ‘The four screws 
holding the vertical members in position should then be 
taken out and the battens gently eased out of position. 
When reassembling the frame, it 1s important to see that 


Inspecting a Ship Installation. 


The inspection of the wireless transmit- 
ting and receiving apparatus on board the 
L.M. & S. steamer “Duke of Cornwall ” 
provided an interesting afternoon on 
Saturday, June 18th, for members of the 
Lancaster Storey Institute Students Asso- 
ciation. The party, numbering twenty- 
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' 18° SECTION 10 TURNS 
_,229 SECTION 12 TURNS 


3"¢ SECTION 12 TURNS 
4th section t2 TURNS 


SELECTOR PLUG 


rig. 3.—Theorctical diagram of the frame windings showing the 
connections of each section to the terminal batten. 


all wires are free and not twisted round the corners of the 
framework, otherwise the windings may be damaged when 
the frame is stretched to the correct shape on inserting 
the vertical members. 


with the object of removing distortion. 
The socizty is considering the installa- 
tion of a workshop, an additional attrac- 
tion which should lead to an influx of 
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gladly welcomed by the hon sec., Mr. 
C. H. Piper, 77, Torridge Road, Thornton 


five, arrived at Heysham Harbour at 
2.45 p.m. and were conducted over the 
vessel by the wireless operator in groups 
of five or six. The operator gave a care- 
ful description of the apparatus in his 
charge, explaining’ the action of the 
rotary converter and synchronous spark 
gap, as well as the various methods of 
tuning and the use of emergency gear. 
The hon. sec. of the society is Mr. W. 
Salt, 5, Coverdale Road, Lancaster. 
0000 


Getting Rid of Distortion. 


“ Purity of Reception ° was the title 
of a lecture given by Mr Welstead at the 
last meeting of the Thornton Heath Radio 
Society. Speaking on the assumption that 
pure reproduction’ is a quality almost 


foreign to the performance of the average 
receiver, Mr. Welstead offered many sug- 
gestions. Jle tackled each stage in turn, 
viz., H.F., detector, and L.F , describing 


what modifications could be made in each | 
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FORTHCOMING EVENTS. 


WEDNESDAY, . JULY 27th. 
Tottenham Wireless Societu.—Demonstra- 
tion of Socicty’s Transmitter, by Mr. 
F. Dyer 

THURSDAY, JULY 28th. 
Stretford and District Radio Socicty.—Dis- 

: cussion and Question Night . 
Ra MONDAY, AUGUST ist. 

Radio Society of Great Britain (Mid- 
Britain Section).—" Conventionctte”’ and 
visit to 5AX. Rendesrous: Cock Hotel, 
Kingsthorpe, Northampto 


: 
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Heath, Surrey. 
0000 


Transmitter Hunts. 


Elsewhere in this issue will be found an 
illustrated record of a highly successful 
field day held by the Golders Green and 
Hendon Radio Society on Sunday, July 
17th. The day’s activities took the form 
of a D.F. hunt for a concealed transmitter, 
with the added excitement provided by 
the competitive element. 

Few kinds of outdoor wireless work can 
rival the D.F. hunt—not only in fascina- 
tion, but in the amount of solid instruc- 
tion and experience that can be packed 
into a few hours. Many societies are 
taking up the sport with zest. What 
about it, secretaries? 
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A Section Mainly for the New Reader. 


_ HENRIES AND MAGNETISING 
CURRENT. | 


HE basis on which inductance, 


of which the henry is the unit, - 


is computed, is one of the intersections 
between turns of wire comprising a 
coil and imaginary magnetic-hnes of 
force in the field of that coil due to 
the change of the value of the current 
flowing through the coil. The inter- 
sections between flux (z.e. lines of 


force) and turns produce a voltage, 


within the coil which tends to resisf 
the change in current. This voltage is 
usually known as ‘‘ back E.M.F., “ 
since it is always opposed to the ap- 
plied E.M.F., which is causing the 
change in current. 

If iron is present in the centre of the 
coil a given current will produce a 
vastly greater number of lines of 
force, and therefore any change of 


current would be accompanied. by a 
which would,. 


large ‘‘ back E.M.F.,’’ 
in fact, prevent any rapid change in 
current. 

. The foregoing should make it clear 
why we use iron cored chokes when we 


require to smooth the output from a 


rectifier, or to pass direct current with- 
out passing speech current, which is, 
of course, a complex alternating 
current. 


The physical size of a choke is de- ° 


termined by the fact that successive in- 
creases of current in a coil encircling 
an iron core will not go on producing 
increases in flux indefinitely. After a 
time the iron cannot be further mag- 
netised, no matter how much current 


flows through the coil, and the iron is — 


then said to be saturated. 

A choke coil, then, has to be de- 
signed so that, when carrying its nor- 
mal steady current, the iron is far 
from saturated, and it is therefore 

A lr i 


able to offer a very large impedance 
to any change in the value of the 
current, 

When purchasing an iron-cored 
choke coil one should demand in- 
formation as to how much current it 
will carry without saturation, and see 
to it that this value of current is 
not exceeded, or, better still, not 
even approached. 

In the same way care should be 
taken that a modern high impedance 
L.F. transformer is not used,in con- 
junction with a valve taking such a 
heavy anode current that the trans- 
former core is even partially satu- 
rated. à 


The reproduction. obtained from a l 


transformer so treated is likely to be 
worse than that obtained from 
another transformer which is actually 


a very much inferior article. 
oo0oo0oo0o 


THE CHOKE-CAPACITY OUTPUT 
CIRCUIT. 
N the ‘‘ Readers’ Problems’? sec- 


tion of last week’s issue there were 
discussed alternative methods of con- 


Fig. 1.—Alternatlve choke-condenser loud- 
speaker feed connections. 


‘signed in this respect. 


necting a loud-speaker to the choke 
inserted in the anode circuit of an 
output valve. The conclusion was 
reached that the form of connection 
shown in Fig. 1 (a) is best, and that 
it has several advantages over that 
shown in (b). This is in agreement 
with the trend of modern practice; 
apart from the good features men- 
tioned in the article in question, there 
can be no doubt that the risk of L.F. 

instability is reduced very consider- 
ably by diverting the greater part of: 
the audio-frequency energy to earth 
through the loud-speaker instead of 
passing it through the H.T. battery 
or eliminator. 

It should be realised, however, 
that the insulation of the feed con- 
denser joined in series with the loud- 
speaker should, in the case of the (a) 
arrangement, be of a high order ; the 
effects of any appreciable leakage will 
be much more serious than when the 
other form of connection is used. A 
consideration of the circuit diagram 
will show that a poorly-insulated con- 
denser will introduce a partia] short- 
circuit of the H.T. Battery. 
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NOISY CONTACTS. 
NOT uncommon source of grat- 
ing noises is the bearing in which 
the spindle of a rheostat 1s mounted. 


- In the better-class instruments it will 


generally be found that special 
measures have been taken to ensure 
a good frictional contact, but some of 
the cheaper comiponents are badly de- 
They can: 
often be improved by fitting a flex- 
ible wire ‘‘ pigtail’’ between the 
appropriate terminal and the brush 
which makes contact with the resist- 
ance winding. 
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CASCADE H.F. AMPLIFIERS. 

T has already been pointed out in 

these columns that the construction 
of a receiver having two or more 
H.F. stages is a matter of some difi- 
culty as compared with a single stage 
set; it is not merely a question of 
adding another valve, and getting it 
and its associated apparatus into .a 
state of satisfactory operation, but 
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the point of. view of selectivity, re- 
sults will be disappointing, being 
little, if any, better than those ob- 
tainable from one H.F. amplifier of 
modern design. 

The unit system offers many ad- 
vantages to those who, due to the 


close proximity to a powerful trans- 


miitter, or to a desire for great range, 
require more than the average amount 
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Fig. 2.—A two-stage H.F. amplifier in separate single-valve units. Position of 


1 
various kinds of interaction between 
the two circuits have to be taken into 
consideration. Due to the fact that 
switching 1s generally considered to 
be inadmissible in such arrangenients, 
it is not altogether easy to test each 
individual stage separately, and, when 
trouble is encountered, the amateur is 
often at a loss to decide whether a 
comparatively simple fault exists at 
a single point, or whether harmful 
interaction is taking place in the 
amplifier . considered as a whole. 
Failing -a considerable experience of 
H.F. work, it is safe to say that two- 
stage instruments should be left 
severely alone, unless the prospective 
constructor is willing tọ follow 
implicitly a good tested design. 
Alternatively, an arrangement with 
comparatively heavily damped circuits 
may be adopted with a fair chance 
of success, but, except possibly from 


of selectivity and sensitivity. Each 
H.F. stage may be built as a separate 
interchangeable unit, with its valve, 
transformer, and variable condenser. 
An aerial tuner and a detector-L. T. 
combination complete the receiver of 


‘which a suitable circuit arrangement 


is given in Fig. 2. 

This method of construction has 
séveral important points of superi- 
ority over .the self-containing receiver ; 
its special merit lies in the fact that 
the user’s knowledge of H.F. ampli- 


fication may be said to grow with the 


set. For local-station work one or 
both amplifying units (depending on 
sensitivity necessary) may be discon- 
nected in a few moments, while, by 
interchanging, it is an easy matter to 
find out if both are in order. There 
is also the financial aspect of the 
matter; a ‘‘ unit ’’ set may be added 
to as funds permit a 
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A few hints as to the’ practical 


realisation of a receiver on these lines 
may be useful. It will be found 
convenient to mount each unit in a 
metal screening box made of sheet 

copper or aluminium of a gauge suffi- | 
ciently heavy to be self-supporting, 
and measuring approximately 8in. in 
height and depth (back to front), and 
6in. in width. A vertical row of five 


a 


r 
i 


l 
| 
l 
l 
l 
l 
zi 
l 
{. 
i 
+ 


A 


screens is shown by dotted lines. 


terminals, or, better, plug sockets, 


“are fitted on each side of the front 


) Four of these 
insulated, preferably by 


panel of the container. 
must be 


-mounting them on a strip of ebonite, 


clearance holes being drilled through 
the metal to allow the shanks to pass 
into the interior.’ The terminals 
which are joined to L.T. negative 
(and earth) should be in metallic con- 
tact with the box, while the condenser: 
spindle must be insulated if grid bias 


is used. | 


As always, the transformer is the 
most important part of the amplifier, 
and in this matter the constructor may 
be guided by the details published in 
connection with the ‘‘ Wireless World 
Five ” in the issues of this journal 
dated January sth and 12th, 1927. 

Referring to the diagram, it will 
be seen that anode by-pass condensers 
(C) are connected between the low- 

a A 12 


JULY 27th, 1927. 


potential end of each transformer 
primary and the earthed screening 
‘box. These help to prevent inter- 
stage coupling due to resistances 
which may exist in that part of the 
anode circuit common to both valves 
(the H.T. battery, etc.), and they 
should be of large capacity—from a 
quarter of a microfarad upwards. 
C, is the usual H.F. by-pass con- 
denser connected across the detector 
potentiometer and grid cells. 
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| FAULT FINDING. g 

T is noticed that there is consider- 
I able reluctance on the part of 
many amateurs to make the necessary 
wiring disconnections when testing 
their receivers-in an attempt to locate 
faults. Their attitude is one which 
can be sympathised with, as it is 
admittedly annoying to have to un- 
solder carefully placed leads, but un- 
fortunately it is often quite impos- 
sible to test individual components 


>. 


DISSECTED DIAGRAMS. 
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and sections of the complete circuit 
without removing one or more of 
the wires. ae 

The more obvious faults niay—and 
generally can—be traced by what 
may.be called haphazard methods, 
but those of the more elusive kind 
are only revealed by careful point- 
to-point and _ stage-by-stage tests. 
The methods which seem at first 
sight to be tedious will generally be 
the shortest in the long run. | 


Practical Points in Design and Construction. 


A 
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(To be concluded in next week’s issue.) 


No. 76.—A Typical Short-wave Receiver.. 


The present series of diagrams is intended to show progressively, and in an easily understandable 
manner, the various points to which special attention should be paid in the design of typical wireless 
instruments, and at the same time to assist the beginner in mastering the very necessary art of reading 
A simple detector L.F. combination is most generally favoured for 
reception of the ulfra-short waves; a conventional circuit of this type, with suitable modifications for 


theoretical circuit diagrams. 


ifs special function, is shown below. : 
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The filament circuits are completed in the 
usual manner, with separate controllin 
_ Sheostats in the positive low-tension lead. 


N the early days of short-wave 
I working it was considered that the 
use as detectors of tubular valves of 
low self-capacity was essential ; this 
Opinion is no longer generally held, 
and, in essentials, requirements are 
the same as on the normal waveband. 
An efficient so-called ‘“‘ H.F.” valve 
_ with an impedance of, very roughly, 
20,000 ohms and a voltage factor of 
20 is, from an all-round point of 
view, the most suitable for use in this 
capacity. 

As the L.F. amplifier will not, as 

a rule, be expected to handle large 

inputs, a valve of the ‘‘ general pur- 

pose ’”’ type, with an impedance of 

about 15,000 ohms, is to be- recom- 

mended ; a small power valve will do 
A 13 


The grid section of the coil, with tuning 


condenser in parallel, is connected be- | 


tween grid and filament of the detector. 


equally well, but may possibly be 
considered as being unnecessarily ex- 
travagant in anode current unless an 
attempt is to be made to operate a 
loud-speaker. i 


For the 20-70 metre waveband 
` (which is the most useful and interest- 


ing at the present time) the combined 
aerial-grid coil may have 9 or 10 
turns of No. 10 wire, 3in. in dia- 


meter, with about ĝin. spacing be- > 


tween turns. We no longer wind 


- these coils ın ‘‘ low-loss ’’ fashion for 


the sole purpose of reducing H.F. 
resistance ; the effect of normal coil 
resistance is almost negligible com- 
pared with the damping introduced by 
grid detection and aerial- resistance 
The usual ‘‘skeleton ’’ construction is 


The aerialis connected to a suitable point 
on the coil, and the negative low-tension 
bus bar is earthed. 


generally retained, however, because 
such coils may easily bes tapped at 
any point with the help of a spring 


clip. 


A tuning condenser of from 0.00015 
to 0.0002 mfd. is recommended ; the 
use of a large capacity tends to make 
the operation of tuning unduly diffi- 
cult. P 

For the reception of longer waves 
up to 150 metres it is suggested that 
two more interchangeable coils should 
be made. The first might have a 
total of 15 turns, and the second 30 
turns. — 

The aerial may be connected either 
below the earth tapping, as shown, or 
between the tapping and the grid end 
of the coil. | 7 4 
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THE TELSEN L.F. TRANSFORMER. 


The Telsen Electric Co., Ltd., 207, 
Aston Road, Birmingham, have recently 
designed a new L.F., transformer. A 
core of liberal cross section is employed 
and the stampings are securely clamped 
. together with four bolts, which also hold 
the metal covers. 


The quality of an L.F. intervalve trans- 


former is invariably governed by the price 
for which it is sold, and many endeavours 
have been made to produce a cheap trans- 
former by sacrificing the amount of 
~primary winding. Amateurs are apt, 


The Telsen Radio Grand L.F. transformer. 


therefore, to estimate quality entirely by 
price, though the value given varies in 
every case. As well as being of good 
external appearance data obtained from 
the manufacturers reveal that the 


primary winding of the Telsen trans- 


former may ẹbe considered ample, par- 
ticularly in the case of the low-ratio 
model. While being low-priced it is in- 
teresting to note that an even cheaper 
type is also offered by thes company. 
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MAGNUM RHEOSTAT. 


The practice of mounting adjustable 
filament resistances on the baseboard in 
preference to the provision of an adjust- 
ing knob on the front of the panel has 


led to the introduction of several new 
forms of filament rheostat. 
Burne-Jones & Co., Ltd., Magnum 


House, 288, Borough High Street, Lon- 
don, S.E.1, now manufacture a rheostat 
fitted with a sliding spring contact pass- 
ing over a spool of enamelled resistance 
wire. The winding is carried on an 
ebonite rod and the slider is supported 
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Manufacturers’ Latest Products. 


by .a_nickel-plated bridging piece. A 
feature of this rheostat is that it is cali- 


The “t Magnum” rheostat for baseboard 

mounting. It is calibrated in ohms and 

has a good appearance even if mounted 
on the front of the panel. 


brated in ohms, the indicated values be- 
ing approximately correct. The move- 
ment is smooth and the contact reliable. 
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NOVEL CONNECTING TAG. 


It is well known how, when soldering 
a wire to a connecting tag the flux 
runs along the surface of the tag and 
around the screw or terminal. Flux that 
creeps in this way under the action of the 
heat cannot be removed and, while the 
screw is cooling off, percolates right into 
the spaces and eventually causes corro- 
sion. To overcome this difficulty the 
Station Radio Stores, 38, Palmer Street, 


The new battery or battery eliminator 

container which forms a support for the 

larger models in the range of ** Camco” 
: cabinets. 


Westminster,, London, S.W.1, supply a 
bent form of connecting tag, the shape of , 
the bend forming a complete: barrier 
against the creeping of flux or solder. 
The tags. are. of bright bronze and 
solder easily adheres to the surface. At 
the small end is a hole to accommodate: 
No. 16 or smaller gauge. wire, while four 
different sizes of tag. are -available for 
fitting over 2, 4, 6 or 8 B.A. terminals. 


The new “S.R.S." tag. The bent back- 

piece forms an effective barrier to prevent 

soldering flux creeping by the action' of | 
heat under the terminal. | 


: ovroo ` 
NEW CAMCO CABINET. 

To meet the growing demand: for a 
combined receiver cabinet and battery or 
battery eliminator con- 
tainer, the Carrington — 
Manufacturing Co., 
Camco Works, Sander- - 
stead Road, S. Croydon, 
London, have recently 
designed a battery com- 
partment which forms a 
base to their standard - 
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cabinets. This is of par-. 
ticular interest to the 
many readers of this 


journal who have con- 
structed The Wireless 
World “Everyman 
Four ” receiver, using a 
Camco cabinet of the 
drop-front type. 

To render the set en- 
tirely self-contained,- the 
lowe compartment for 
the batteries can now be 
purchased separately, and 
looks well when forming 
a support for the stand- 

_ard drop-front cabinet. 
Rigid attachment is 
given to the legs by slot- 
ting, making a secure 
sliding fit, bolts holding 
them finally in position. 
The accompanying illus- 
tration shows the general 
appearance, the battery 
container being finished 
in similar colour and 
polish to`“ Camco” oak 
and mahogany cabinets. 
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-~ endeavour to perfect the means for so doing, 


: 


[Pee 
Badi 

F 
A 


WENED 
mil 
nT] 


| 


| | 
SaaS 


A Receiving System which Threatens to 
By. P. W. 


HE problem of instability in wireless receivers is 

one the importance of .which requires no emphasis. 

From the time when it was first appreciated that 

the attainment of a high degree of. amplification was con- 
tingent on the elimination of stray couplings between the 
various parts of the amplifier, there has been a constant 
both by 
careful screening and by specially devised. circuits for 
neutralising the inherent capacities of the various valves. 
In respect of the latter, inasmuch as the only valves 
available have been of the ordinary three-electrode or 
equivalent type, the question of counteracting the effect 


‘of capacity coupling due to such valves has been considered 


only from the standpoint of devising an external circuit. 

A remarkable development in the design of receiving 
valves has now opened up the possibility of eliminating 
this capacity coupling, not by an external circuit, but, as 


it were, at the source; furthermore, a valve so designed j 


has properties of an even more noteworthy character . 
which render it possible to obtain "a 
sop hocanon by its use. i 5o% 


A Four-electrode Valve. i a 
The fundamental idea embodied ` in the valve is ‘due 


work with four-electrode valves: . The basic idea in his 


valves is the employment of an auxiliary grid to which 


is applied a steady positive voltage; the effect of this is 
to neutralise the space charge due to the electrons which 
are actually in transit from filament to plate and, as it 
were, to ‘‘ help them across.”’ 

Four-electrode valves operating on this principle have 
been popular for some time, the form generally. used being 
that in which the steady positive voltage is applied to 
the inner grid. The general effect of such an arrange- 
ment is the improvement of the valve characteristic, re- 


garding the latter from the standpoint of an ordinary | 
‘three-electrode valve. 


In particular, a smaller value of 
high-tension voltage may be used, though the high-tension 
current consumption is increased owing to the current 
flowing in the auxiliary grid circuit. 

Schottky’s second type of valve has the auxiliary grid 
situated between the plate and the normal grid, and it is 
with this type that we are concerned in the present article. 
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Supersede Neutralisation in H.F. Circuits. 
WILLANS. | 


The behaviour of such a valve is entirely different from 


_that of a normal three-electrode valve, and, in considering 


the advantages to be gained by its use, we have to revise 
our ideas of receiver design and think along entirely 
new lines. 

It is preferable for the present purposes to concentrate 
on what the valve does rather than on why it behaves in 
its characteristic manner. For this. purpose a set of 
imaginary characteristics have been drawn in Fig. 1. The 
‘“ screen grid ’’.is assumed to have a steady potential 
applied to it of about 60 volts, and the individual curves 
represent the plot of plate current against plate: volts. 
Three curves are drawn for inner grid potentials of — 2, 
— 3, and — 4 volts, and the ‘characteristics roughly con- 

- form to data given for a practical valve. 

It is to be noted in the first place that each curve corre- 
sponds roughly to a normal valve characteristic, and in 
each case a saturation current is attained of a more or less 
definite value. . The value of the saturation current is, 
however, different for each value of grid potential, and it 


. is thus’as.if the variation of the latter dimmed or 


: brightened ithe filament; in fact, the set of curves very 
closely resembles a similar set for a three-electrode valve 


` with varying filament voltages. 
to Schottky, who carried out a ‘considerable amount of — 
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Fig. 1.—Typical characteristics. of Schottky four~electrode valves 

(screened grid’’ type). A change of plate potential from 40 to 

80 volts produces no change in plate currents but the value of the 
latter varies about 0.3 mA per volt of grid potential. 
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Screened : Valves.— : — 

The significance of these characteristics from the prac- 
tical standpoint is not easy to grasp at first, but when 
once appreciated the action of the valve is amazingly 
simple, far more so, in fact, than that of an ordinary 
valve. We see from the curves that a change of plate 


Fig. 2.—Fundamenta!l circuit of the screened grid valve. 
\ 


potential from 40 volts to 80 volts produces a negligible 
change in plate current, but that the latter is definitely 
“controllable by grid voltage, varying about 0.3 milliamp 
per volt. Now, in the case of a normal three-electrode 
valve under working conditions the plate voltage exer- 
cises a very definite control of the plate current, and this 
fact constitutes a limitation on the amount of voltage 
amplification which can be got out of the valve, this, 
in the absence of reaction, tending to a definite limit, 
namely, the amplification factor of the valve. With the 
valve under consideration no such limitation exists except 
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Fig. 3.—Constructlonai details o. Hull screened valves. 
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that due to the imperfections of practical apparatus. 
Let us consider this question more closely. Referring 
to Fig. 2, an impedance Z is connected to the plate 
circuit, which we will imagine to be some kind of choke 
which offers a high impedance’ to some particular, fre- 
quency, but the steady volt drop along which can be neg- 
lected. An alternating voltage v is applied to the inner 
grid, and an alternating voltage va is developed across Z. 
Now, referring to the characteristics of Fig. 1, we see 
that, if the alternating voltage across Z never has such 
a value as to make the total plate voltage outrun the 
limits 40 volts to 80 volts, the alternating current flowing 
through Z is purely determined by the value of vy. It 
is thus independent of the magnitude of the impedance Z, 
and, in fact, if we could make an impedance of infinite 
value, it would still hold good. Hence we can attain our 
limiting value of voltage across Z by applying to the grid 
a smaller and smaller voltage vg in proportion as the mag- 
nitude of Z is increased, and it is only the limitation of 
practical design which prevents an infinite voltage ampli- 
fication from being obtained. S 
In using a valveʻof this type, therefore, we. have to 
consider simply the construction of very high impedance 
for the frequencies with which we are dealing, and the 
employment of step-up transformers at any frequency 
becomes entirely superfluous. The calculation of amplifi- 
cation becomes absurdly simple, inasmuch, as we know the 
Plate current change 
’ Grid voltage change 
or mutual conductance, and 
we merely have to multiply 
this by the plate circuit im- 
pedance to get the voltage 
factor of the circuit. 

So far, we have dealt only 
with the thermionic proper- 
ties of a ‘‘ screened-grid ”’ 
four-electrode valve. On the 
basis of the foregoing it is 
evident that such a valve, 

- producing as it does a volt- . 
age amplification of some- 
hundreds per stage, might 
give rise to inconceivable 
difficulties if applied to wire- 
less circuits in the ordinary 
manner, since the problems 
of instability would be ex- 
pected to increase with the. 
amount of amplification ob- 
tained. Modern valves hav- 
ing an amplification of 40 are 
difficult enough to deal with, 
we might well say, but what 
is to be done with a valve 
having a possible amplifica- - 
tion of 200? 

The answer to this ques- 
tion is provided by Dr. 
Hull, of the General Elec- 

_ tric Co., of America, whose 
logical. development of the 
Schottky valve has made the 
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Screened Valves.— 

latter a device which may before Jong revolutionise the 
design of wireless receivers. 
simply the development of the ‘“‘ screen. grid ” `of 
Schottky into a complete electrostatic shield between 
the normal grid and the plate, and with such success is 
this screening carried out that the: effective capacity be- 
tween the plate and grid systems is reduced to about a 
thousandth part of its normal value. 

The construction of typical. 
screened valves is described — 
in the paper by Hull and 
Williams in the Physical Re- 
view for April, 1926; 

- British Patents Nos. 230,011 
and 255,441 also give de- 
tails regarding these valves, 
the former -patent corre- 
sponding to the valves de- 
scribed in Hulls paper. 
Figs 3 (a), (b), (c), and (2) 
are reproduced from Patent 
Specification No. 230,011, 
and the reader is referred to 
this specification for the fullest details regarding these 
valves. 

In Fig. 3 (a) the simplest form of screened valve is 
shown ; -here 5 is the screening grid and 3 the control grid, 
_ the ‘connecting lead to the latter being taken out of the top 
of the valve. 
tance beyond the ends of the control grid and plate, so 
that the effect of electrostatic shielding may be fully 
obtained. 

In Fig. 3 (b) all of the leads are brought out at the 
base of the valve, the control grid lead 24 being enclosed 
in a metal sheath 2 5 which acts as an electrostatic shield. 

In Fig. 3 (c) the construction of the valve is similar to 
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Fig. 4.—Negative resistance 

or falling cħaracteristic due - 

to the emission of secondary 

electrons from the surface 
of the valve electrodes. 
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- The step he has made is. 


electrode surfaces ; in particular, 


The screening grid extends for some dis- 


700 


that shown in Fig. 3, but there is also a metal lining 27 


_ on the inside of the glass wall of the valve which is con- 


nected by a lead 28 to the screening grid; in this way still 
more perfect shielding between the grid and plate systems 
is obtainable. 

In Fig. 3 (d) an interesting form of construction is 
shown for the screening grid, which consists of a number 
of annual discs 29 threaded on to supporting rods. It 
was found and remarked by Schottky that a grid so con- 
structed. was particularly effective as far as electrostatic 
shielding was concerned, whereas at the same time it 
offered very little obstruction to the path of electrons 
flowing to the plate. 


Secondary Effects. 


Some interesting points regarding these valves are 
brought out in Hull’s paper. It appears that very con- 
siderable modifications to the characteristics shown in 
Fig. 1 may result from variations in the conditions of the 
some conditions favour | 
the emission of secondary electrons from the plate, and the 


production of a characteristic of the type shown in Fig. 4, 


the plate current diminishing as the plate voltage increases. 
This is typical of a device known as the Dynatron, which 
is also due to Dr. Hull, and which gives rise to negative 
resistance effects producing oscillation. The condition 
of the electrodes tending to favour the eniission of second- 
ary electrons, is a semi-insulated surface such as is pro- 
duced by coating the electrodes with a poor conductor. 
The reverse effect, z.e., the minimum secondary emission, 
is produced by a black nickel deposit on the electrodes, 
the finely divided form of the metal giving a surface of 
the maximum possible conductivity. 

A second paper by Hull, in the same number of the 
Physical Review, gives some particulars of the manner 


of employment of these screened valves, together with 
some of the results obtained. 


A type of amplifier for 


OUTPUT 


FILTER a 
® . 


Fig. 5.—Circuit and layout of amplifier suitable for use with screened valves. Electrostatic screening oi wiring and components 
is most important. - 
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Screened Valves.— | : 
use with valves of the type shown in Fig. 3 (a) is shown 
in Fig. 5 (extracted from this paper). 
instrument the various circuits are contained in a series of 
screening boxes vertically arranged, the tip of each valve 
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Fig. 6.—Overall empuncenon ee for the arrangement shown 
n Fig. 5. 


General Notes. 

Mr. G. A. Woods, G6WD, Castle Bey, 
Fast Parade, Harrogate, will welcome co- 
operation with any amateur transmitters 
or listeners in Scotland and Ireland. He 
also asks us to state that he is prepared 
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- being adjacent to a hole in the screen, so that the connect- 
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ing leads are as short as possible, and the capacity 
couplings between adjacent plate and grid systems reduced 
toa minimum. Fig. 6 gives a curve, extracted from the 
same paper, showing the overall amplification obtained 
with an arrangement of this type. | | 
The amount of amplification obtainable per stage de- 
pends, as has already been shown, upon the magnitude 
of the impedance which can be practically constructed for 
the frequency concerned. The authors give some par- 


` ticulars of their results in this respect as follows :— 


- Approximate. Amplification. 
For low radio frequencies (50 k.c.) 200 ‘per ‘stage. 
For medium radio frequencies (1,000 k.c.) 
For high radio frequencies (10,000 k.c.) 7° ,5,. >» 


+» 


In the case of medium frequencies, four stages of 
amplification have been built to give an overall amplifica- 
tion of actually two millions, and it appears that the only 
practical limit to the amplification obtainable by the means 
described is the inevitable valve noises which must become 
comparable with the input signal when the latter is weaker 
than a certain limit. i _ 

It appears from the foregoing that, subject to the com- 
mercial production of screened valves, we are faced with 
a new-era in wireless receiver design. With regard to 
this proviso, special reference is made in both the above 
papers to the fact that the work described was of a 
theoretical nature only, and that as far as the authors were 
aware, no steps were being taken to manufacture valves 
of this type; it is evident, however, from Patent No. 
255,441 that the development of the valve into something 


of a practical nature is in progress in America. 


It is still a matter for speculation, however, whether 
screened valves will displace the three-electrode valve 
for general purposes, though there can be little doubt that 
results can be achieved by their use which ‘are barely 
possible in any other manner. 


ward bound via the Panama Canal,’ and 
has also worked several Californian coast 
stations, His neighbour, 4ZZ, M. E. 
Liane, 44, Bould, Frére Orban, Liége, has 
been in two-way communication with 
AF 1B, the well-known station operated 


to forward any QSL cards or reports for 
CHAM, who is working on about 22 
metres., 
0000 
NU 3VF, Mr. O. F. Grapp, 1,743, North 
Taney Street, Philadelphia, Pa., will wel- 
come reports from British amateurs. 
0000 3 


International List of Amateur Transmitters. 


The lists of amateur transmitting sta- 
tions in all parts of the world which 
formed a large and useful portion of the 
R.S.G.B, Diary and Log Book for 1927 
will be revised and considerably enlarged 
for the 1928 edition. This work is being 
undertaken jointly by Mr. ©. A. Jamblin 
(G6BT), who is in charge of the QRA 
section of the R.S.G.B., and ourselves. 
We give this early intimation of our in- 
tentions in the hope that not only British 
amateurs but those in all parts of the 
world will make a point of advising us 


AND QUERIES. 


* 
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of any new QRA’s or changes of address. 
Lists of amateur stations from foreign 
countries will be warmly welcomed and 
any other information which will enable 
us to make this list as complete and re- 
liable as possible. We would also ask 
those transmitters who may have given up 
their call-signs since the publication of 
the current Diary and Log Book to advise 
us of this fact if they have not already 
done so. 
0000 

Belgian Amateurs. 

EB4WW, M. G. Regnier, 17, Bould, 
Frere Orban, Liége, has been in constant 
communication with the Norweigan 
whaler ‘‘ Sir James Clark Ross ” (AQE), 
since she left New Zealand waters home- 


- worked 


by Mr. R. Jamas at Saigon, while 4AC, 
M. Duvignan, is reported never to sleep, 
and carries out regular schedules with 
South America at night, and with 
Australia and New Zealand in- the small 
hours of the morning. He has also 
with the Nicaraguan station 
NN 1NIC. : 


0000. 


New Call-signs and Stations Identified. 


5UA J. G. Ward, 7, Burn's Gardens, St. Giles, 
Lincoln. 
6MN (ex 2BLG), E. R. Martin, Castlemount, 


Worksop, Notts., transmits on 45 metres 

and will welcome reports from all distances. 
2BWB A. Blake, Bramerton, Norfolk. (Change of 

address.) l 


oo0oo0oo0 


QRA’s Wanted. 

G2CT, 2PC, 5AL, 5AP, 5KV, 5LX, 
5SQ (Ealing), 6QU, 6RT, 6SB, 6TR, 
6TV, 6UO, 6XM, 6ZL, 6ZM, GFY, 
GW 2KO, EN 0AX, OEX, NR 2FG, 
NV 7SM, SB‘1ID, Z 9BH (?). 

l A 18 


JULY 27ih, 1927. 


X- 
e- 


xy: ean > a, ee 
mM So SO ek PE k. 


Se 
ad 


JP NDICATIONS are not lacking that an increasing 


number of amateurs are installing their receiving 
apparatus in'a room other than that in which the 


loud-speaker is operated. Those who have tried this 
plan will doubtless have felt the need for some form of 
remote control, in order to avoid the necessity of going 
from room to room to switch the filaments on or off. For- 
tunately, this problem is easy of solution, as there are 
on the market several excellent trip action switches which 
perform their function quite adequately, requiring only 
a momentary current from a | 
small dry battery, which 
will consequently last for 
several months. | 
Satisfactory as is this 
form of control, it is lack- 
ing in one respect; namely, 
it does not permit of any 
volume adjustment. Now 
the majority of us habitu- 
ally operate our output 
valves perilously near the 
point where overloading be- 
gins, for, unless we do so, 
it is -impossible to obtain 
anything approaching realis- 
tic volume from the average 
loud-speaker of the better. 
type, unless we use special- 
ised valves such as those of 
the L.S.s@ type, which re- 
quire a very heavy anode 
current. As the depth of 
modulation at the transmit- 
ting end can hardly remain 
perfectly constant, it follows 
that, with a fixed sensitivity 
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EXTENSION LEADS. 


‘purely technical one. 


Fig. 1.—The circult diagram, showing how the relay may be 
connected to any receiver having H.F. amplification. R, is the 
remote control rheostat, and Ro, 
resistances normally included in the set. 
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A Device for Switching Filaments and Adjusting Volume. 


By H. F. SMITH. 


adjustment of the receiver, deeply modulated passages 
will cause overloading, while others will be heard at less 
than conifortable strength. f 

There are other aspects of the question, apart from the 
Some listeners like a subdued 
musical background for conversation, while it is often 
convenient to be able to reduce the volume of an 
unwanted part of the programme almost to inaudibility, 
but yet to have some indication of the starting of- 
the item to which it is desired to listen. . 

Having briefly touched on 
some of the advantages of 
remote control, we may con- 
sider the simple device illus- 
trated at the head of this 
article, and shown in Fig. 1 
as conected to a typical. 
wireless receiver. It de- 
pends for its operation on the 
fact that the sensitivity of 
a receiver, and consequently 
the loudness of signals, may 
be reduced by dimming the 
filament of the high-fre- 
quency amplifying valve. 
This is the method of volume 
control provided in a number 
of popular receivers, includ- 
ing the ‘“ Everyman Four,” 
and it is applied in this par- 
ticular case by passing the . 
H.F. valve filament current 
through both the rheostat R, 
at the distant point, and the 
magnet windings of a relay, 
which switches on the detec- 
tor and L.F. filaments. 


R, and R, are the filament 


Wireless 
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Distant Control Relay.— 

When the rheostat is ‘‘ off,’™ no cur- 
rent can flow through either H.F. valve 
or relay; consequently, the armature is. 
not attracted, and the filament circuits 
of the remaining valves are broken at 
the contact points X and Y. As soon, 
however, as a sufficient current is passed 
by turning on R,, the armature springs 
against the magnet poles, and the cir- 
cuits of detector and L.F. filaments 
(there may, of course, be more than one 
of the latter) are completed through the 
contacts. Thus, the energy for operat- 
ing the relay is supplied by the filament : 
current of the high-frequency valve, and 
it might seem that we are getting some- 
thing for nothing. This, of course, is 
impossible—at any rate, in the wireless 
art—and the reader will naturally ask 
‘where is the snag? ’’ As usual there 
is one, but it is not serious enough to 
discount the value of the device. The 
relay windings will have a resistance of 
from 3 to 5 ohms, and the extension 
leads may account for another 3 ohms 
Or even more; so it will be seen that, 
as a rule, there 1s too much incidental 
resistance to allow of the use of an 
H.F. valve of the same voltage rating 
as that of the L.T. battery. A surplus 
voltage is required, so, if four- or six- 
volt valves are: used elsewhere in the | 
set we must choose, as an H.F. ampli- 
fier, one rated at either two or four 
volts, or, ‘alternatively, connect up 
another accumulator or dry cell to provide the necessary 
surplus voltage. 

As will be gathered from the illustrations, the relay 
is improvised from a cheap electric bell, obtainable for 
about half-a-crown, from which the clapper and gong 
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Fig. 2.—Showing methed of altering the clectric bell and rearranging its wiring. 
Lettering of terminals and contacts corresponds to that in Fig. 1. Part of the 


wooden base is cut away. 


have been removed. Referring to Fig. 2, the fixed con- 
tact X is normally mounted on the opposite side of the 
tongue carrying contact Y, in such a way that the contact 
is broken when the armature is attracted. Its position 
must be changed to that shown in the diagram ; the altera- 
tion may necessitate the cutting of the metal frame on 
which the parts are assembled. Different bells vary in 
construction, but an effort should be made to obtain one 
having a tongue projecting well beyond the magnets, as 
otherwise it will be necessary to fit an extension piece 
for carrying the contact Y. A back stop, consisting of 
a small piece of angle brass carrying an adjusting screw, 
is fitted in the position shown in order to restrict the move- 
ment of the armature, and to-allow the relay to be ad- 
justed so that it will respond to quite small currents. 
This refinement is only necessary when using valves nor- 
mally consuming o.r amp., which, when dimmed, will 
pass about 60 milliamperes, on which current ‘the ‘relay 
will operate quite satisfactorily. The tensioning of the 
spring provides a second adjustment, which is obtained by 
turning the screw adjacent to the soldering tag on the ter- 
minal marked A (Fig. 2). 

The necessary ‘rearrangement of the bell wiring is 
clearly shown in Fig. 2. ‘One end of the magnet winding 
is joined to the frame and to terminal A for ultimate con- 


nection to L.T. positive. 


The addition of the relay- to any receiver for which 
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Distant Control Relay.-— . 

if is suitable is by no means a difficult matter, and the 
circuit diagram of Fig. 1 will serve as a guide. Briefly, 
the lead from the L.T. positive terminal, which normally 
joins direct to the filament rheostats R, and R, is, in- 
stead, interrupted by the relay, and-the feed for the H.F. 
valve is via magnet windings, extension leads, control 
rheostat, and the rheostat R,, which is included in the 
set. This latter rheostat should have at least a sufficient 
resistance to reduce filament voltage to the rated value 
when the.other (R,) is “ all-out,’’ and it may conveniently 
be set permanently at this adjustment when the set is in 
operation: If this-is done, there will be no possibility of 
overrunning the H.F. valve by reducing the resistance of 
the control rheostat to too low a value. 


; Overcoming Residual Magnetism. 

It should be remembered that a relay of this type re- 
quires less current to hold over the armature than to move 
it from rest; thus it will generally be necessary to turn 
R, to ‘‘ full on”? when putting the set into operation, 
after which resistance may be gradually put into circuit 
until volume is reduced to the desired intensity. 

An examination of the average bell armature (the piece 
of iron which is attracted by the magnets) will show that 
small rivets are inserted in order to prevent the iron 


making actual contact with the poles; when small cur- | 


' rents are to be dealt with, these projections should be filed 

down till they are almost flush with the surface of the 
iron. In cases where they are not fitted, it will sometimes 
be necessary to interpose a small piece of very thin paper 
in order that the armature may not be held over perma- 
nently by the residual magnetism of the unsuitable 
material used in some of the cheaper bells. 

Those who do not care to go to the trouble of construct- 
ing a relay may be interested to know that’suitable in- 
struments, which require no mechanical alteration, are 
obtainable for a few shillings from such firms as The 
Economic Electric Co. amd The Grafton Electric Co. 

The distant control variable resistance may be mounted 
in any convenient manner, either as a wall fixture or on a 
wander lead. That illustrated was made up with a var- 
nished tumbler switch block (obtainable from any elec- 
trical dealer) and a ‘‘ Peerless ’’ 30-ohm rheostat, which is 
of suitable dimensions for fitting into the limited space 
available, and which has a neat indicating dial. The 
contacts of a simple relay of this type cannot be expected 
to handle large currents, especially when adjusted to have 
a small clearance. Probably 0.5 amp. is about the safe 
limit, without risk of sticking. However, it is capable 
of controlling the average three- or four-valve receiver 
using modern valves. For more ambitious sets it is not a 
difficult matter to construct a suitable relay with a mer- 
cury dipping contact. 

Suitable for the ‘‘ Everyman Four.” 

The method of control is particularly adaptable to a 
number of sets recently described in this journal, as, for 
instance, the ‘‘ Everyman Four,’’ the ‘4 Everyman 
Three,” the ‘‘ All-Wave Four,’’ and the ‘‘ Nucleus.’’ 
No ‘internal wiring alterations are necessary when it is 
used in conjunction with the latter receiver. 


A relay of the type described has been in continuous 


use for several months without requiring any attention 
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whatever. The contacts seem to be self-cleaning, due to 
small lateral movements which take place as the pull on 
the armature is changed. 

This article should not be concludéd without pointing 


. out that the purist may object to volume control by dim- 


ming the H.F. filament on the grounds that the imped- 
ance of the valve may be unduly increased by this course, 
with the result that tuning may be sharp enough to 
introduce a cut-off of the higher audible frequencies. It 


The completed relay, with cover removed. 


cannot be denied that there is some justification for this 
attitude, particularly when the H.F. transformer second- 
ary 1s of extremely low resistance. However, the use of 
any form of volunie control implies a superabuhdant 
signal voltage, so it is an easy matter to fit a damping 
resistance in series with the tuned circuit to flatten the 
top of the resonance curve. This ‘may conveniently con- 
sist of 2in. of No. 45 S. W.G. Eureka wire, carried on a 
standard coil plug in order that it may- be inserted in a 
socket connected between the low-potential end of the 
transformer secondary. and the tuning condenser. For 
long-distance work, the resistor will be replaced by a 
short-circuited plug. 

- Wireless amateurs have been accused of laziness, but 
there is a time and place for everything, including 
pedestrian exercise, and the writer would submit that, 
except in cases where a receiver may conveniently be in- 
stalled at the listener’s elbow, remote control has so many 
advantages that those who give it a trial will not willingly, , 
abandon it. | 
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News of the Week in hal Renew 


BRIGHTENING THE WORKHOUSE. 


Ashby-de-la-Zouch is busy collecting 
funds for a wireless set for the Poor 
Law Institution. 

0000 
ALL’S WELL THAT... . 


During the recent riots in Vienna all 
wireless and telegraphic communication 
with London was suspended. The Mar- 
coni service was resumed on July 19th. 

oo0°0 | 
WANTED: A SEMI-LICENCE ? 


A Northallerton resident, charged with 
operating a set without a licence, pleaded 
that he thought a licence was unnecessary 
as the instrument was only in “ semi- 
working order.’ The case was dismissed 
on payment of costs. 

ooco 
AUTOMATIC S.O.S DEVICE. 


Ship’s receiving equipment designed to 
ọbviate the necessity of maintaining con- 
tinuous watch for distress calls has been 
designed by the Marconi Company and 
has received the official sanction of the 
Post Office. 

The alarm device, which will only 
= respond to a certain sequence of signals 
sent by ships in distress, automatically 
summons the operator by ‘the ringing of 
a bell. 


A NEW DISCOVERY. 

“ Why NKilowatts are Replacing Wave 
Lengths.” —Heading in a Cheshire news- 
paper. . 

oo000 
INDIAN BROADCASTING. 


The Bombay and Calcutta broadcast- 
ing stations, which were opened on 
Saturday last, operate on 357.1 and 370.4 
metres respectively. Bombay’s  call-sign 
is 7TBY; Calcutta’s is 7CA. 

0000, 
BUT IS IT TRUE ? 


Officials of the Aberystwyth Football 
Club are blaming broadcasting for. a de- 


crease in gate receipts during the past 


season. Former patrons, it is stated, 
prefer to listen to wireless commentaries 
on First League games rather than attend 
local matches. 

o000 


ULTRA SHORT-WAVE VALVE. 


A new short-wave transmitting valve: 


working on a wavelength as low as 2.5 
metres has been produced by the Ameri- 
can De Forest Radio Company. The 
valve has an input of 300 watts and will 
fit a standard 50-watt valve socket. 


As much as 2,500 volts has” been 


applied to the plate with perfect safety. 


' from 


AIR MINISTRY STATION NEAR 
LONDON. 
An Air Ministry wireless station is 
being built on land adjoining Mitcham 
Common. 


ooo0oo0 
WHY ? 

The Middlesbrough Housing Com- 
mittee has: expressed considerable 
astonishment that, .of four houses 
recently struck by lightning, not « one was 
fitted with wireless. ` 

oo0oo0o0 
THE BRITISH TRANSATLANTIC 
FLIGHT. 
Captain F. T. Courtney, who is 


attempting to fly across the Atlantic 
east to west and to return to 
Europe by air, is a believer in the neces- 
sity of carrying an effizient wireless in- 
stałlation. The Dornier Napier seaplane 
on which the flight is being carried 
out is equipped with a Marconi telegraph 
transmitter and a direction-finder, both 


‘under the control ot the navigator. 


The seaplane is in many respects almost 
ideal from a wireless point of view, as 


it is entirely constructed of metal (dura- 


lumin), thus ensuring perfect ‘‘ bond- 
ing”°” or electrical continuity between 
the various parts of the machine and a 


WIRELESS AND THE ATLANTIC FLIGHT. Captain F. T. Courtney's seaplane, the " Whalc,” in which Fe s attempting en Atlantic 


flight from east to west. 


The machine is fitted with a special type ol Iccp terial designed to cverce me the cficcts ot the all-mctal body. 


The Marconi apparatus includes a transmitter, receiver and direction-finder. 
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large self capacity. The metal, however, 
adversely affects the receptive power of 
the ordinary loop aerial used for direc- 
tion finding. A special type of loop 
aerial has, therefore, been fitted to meet 
these conditions and to withstand wind 
pressure, vibration, and shocks; and a 
special amplifier is provided with the 
direction-finder to give the necessary 
working range to the equipment. i 

The receiving apparatus fitted on the 


machine consists of a Marconi Bellini- © 
con- - 


Tosi direction-finding equipment, 
taining a specially designed combined 
high-frequency - and supersonic. amplifier 
ùsing in all twelve valves. The loop 
aerials for reception and’ direction find- 
ing are rigged round: the wings of the 
machine and between the main and tail 
planes. l 
. 0000 


NEW WIRELESS FACILITIES IN 
- BRADFORD. 


A Marconi wireless telegraph office has 
a onea, at 5, Charles Street, Brad- 
ord. i 


0000 
R.A.F. VACANCIES. 
The Air Ministry announces that 


vacancies exist for short service officers 
in the R.A.F. for flying duties. Candi- 
dates must be between the ages of 18 
and 25, well educated, and in possession 
of good eyesight and physique. Applica- 
tion for-forms and regulations should be 
made to the Secretary, Air Ministry, 
Kingsway, London, W.C.2 

e000) 

PCJJ’S 24-HOUR TEST. 

At 10.40 a.m., G.M.T., this morning 
(Wednesday) the Philips’ experimental 
station PCJJ, at Eindhoven, Holland, 
will conclude a transmission lasting 24 
hours without a break. The object of the 
test is to determine the most suitable 
times for short-wave broadcasting to 
various parts of the world. Reports from 
listeners will be warmly welcomed by the 


engineers of the station. 
0000 


WIRELESS AT THE SCIENCE 
MUSEUM. 


Many readers are already familiar with 
the interesting array of wireless exhibits 
at the Science Museum, South Kensing- 
ton. A new wireless division has 
recently been opened reflecting the work 
of the National Physical Laboratory at 
Teddington. The exhibits include short- 
wave receivers and transmitters, photo- 


graphs, and other illustrations of appara- 


tus used in the study of distortion in 


receivers, screening arrangements, and an | 


interesting direction finder 

The Museum is open free from 10 a.m. 
to 6 p.m. on week-days, and from 2.30 
to 6 p.m. on Saturdays. ne 
; 00900 

THE DEMPSEY-SHARKEY BROADCAST. 
` The running commentary on the 


Dempsey-Sharkey fight, broadcast by a. 


chain of American stations, was picked up 


on a Wireless World short-wave receiver. 
{June 29th issue) from station 2XAF, - 


Schenectady, transmitting on 32.79 metres. 
Although atmospheric conditions were not 
altogether favourable, the description iron. 
the ringside came through with remarkable 
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INSIDE THE “ WHALE.” A near view of the Marconi receiving and D.F. apparatus. 
An 8-vaive H.F. amplifier is in the box on the extreme left; in the centre is a four- 


valve supersonic amplifier. 


clarity, especially in. the early stages. 
Later signal strength fell off, and with the 
arrival of dawn almost complete fading 
set in. 

Alternative signals were available from 


2X AD, on 22.07 metres, but 2X AF proved. - 


more reliable. During the preceding 
musical programme both transmissions 
showed a pronounced fading effect 
0000 
WIRELESS OPERATORS FOR R.A.F. 


Six hundred aircraft apprentices, be- 
tween the ages of 15 and 17, are required 
by the Royal Air Force for entry into the 
Schools of Technical Training at Halton, 
Bucks, and at Flowerdown, near Win- 
chester. One of the principal posts open 
to boys is that of wireless operator- 
mechanic. Full particulars are obtainable 
from the Royal Air Force, Gwydyr House, 
Whitehall, London, S.W.1. 

0000 
BERLIN’S RADIO SHOW. 


An ambitious programme has been pre- 
pared for the Berlin Radio Exhibition, to 
be held from September 2nd to 11th in the 
Radio Industry Hall at Kaiserdamm, in 
the west end of the city. i 

“It will not be a mere show of dead 
apparatus and machinery,” says the official 


announcement, “ but a life picture of the 


radio industry.” > 

The Radio Hall has been specially con- 
structed for exhibitions of this kind, and 
includes standard indoor aerials and sound- 
proof cabins to enable visitors to test 
individual sets. A feature of the Show 
will be a demonstration of wireless photo 
transmission, while another important 
display will acquaint the public with 


- activities at a typical broadcasting station. 


Perhaps the most attractiye “side show” 


will .be the restaurant, situated at a height . 


of 180 feet, on the 456{t. radio mast. 


The D.F. tuning unit adjoins it. 


THE DISAPPEARING PIGEON. 


Carrier pigeons will soon be at a dis- 
count on Ailsa Craig, a lonely island ten ` 
miles from the Ayrshire mainland, owing 
to the decision of the Northern Lights 
Commissioners to provide the island with 
a wireless transmitter and receiver. 
Hitherto the inhabitants of Ailsa Craig 
have relied on carrier pigeons and a beacon 
for communication with the outside world. 


o 
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Runbaken Scottish Representatives. 
Messrs. the Runbaken Magneto Com- 


_ pany inform us that they have appointed 


Messrs. Millemon (Factors), Ltd., Glen- 
ogle Works, and 362, Broad Street (Mile 
End), Glasgow, as their sole Scottish 
representatives. 


0000 


Ferranti Transformers in Canada. 


The special Jubilee Dominion Day 
broadcast programme originating at 
Ottawa marked the most extensive *‘ S.B.” 
event yet attempted in Canada, no fewer 
than sixteen stations, stretching from 
coast to coast, being linked up. The diffi- 
culties involved in transmitting speech 
and music over long telephone circuits 
without introducing serious distortion 
were generally recognised, and it is in- 
teresting to note the special apparatus 
employed embodied Ferranti transformers. 
No fewer than 104 2-stage amplifiers were 
used, and every station in the chain gave 
undistorted reproduction over a frequency 
range extending from 100 to 5,000 cycles. 
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An Exciting Day with the Golders 
Green and Hendon Society. 


CTING on secret instructions, the writer joined a car at 

\ Chipping Barnet, some ten miles to the north of London, 

soon after midday and proceeded to an unknown destina- 

tion. It was the occasion of the Field Day of the Golders Green 

and Hendon Radio Society held on Sunday, July 17th, and the 

day’s operations entailed the running to earth of a hidden 

transmitting station by members of the Society banded to- 
gether in sections and equipped with direction finding gear. 
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(Left) Taking a bearing on the hidden trans- 
mitter by the roadside. 


The transmitter operating on a wave- 
length of 150 metres and sending out 
“ chopped °” C.W. signals at intervals, was 
hidden away in the outbuildings of a farm 
near Arkley, on the Elstree-Barnet road, — 
with Mr. W. J. Tuberville Crewe in charge. 
Power was derived from a bank of accumu- 
later high tension C.A.V. units feeding two 
parallel connected Osram L85 valves. __ 

Stretching along a ten-mile front extending 
from Ruislip to St, Albans, were ten sections 
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(Right) Checking results and examining 
diaries. | 


all roughly equidistant from the trans- 

mitter. About twelve miles had to be 

covered to reach. the objective, and to pre- 
i vent the drawing of inferences between the 
relative positions of the starting points and 
, the hidden transmitter, the locations of the 
sections were unknown to each other. Each 
section had armed itself with frame aerial 
and calibrated scale, receiver and batteries, 
Compass, map and protractor, the personnel 
and gear being transported by car. l 
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(Left) Remote contro! to prevent the wave front being 
influenced in the neighbourhood o: the frame, 


Soon after lunch, far earlier in fact than was‘ antici- 
pated by the judges, Mr. Maurice Child halted his car 
outside the farm gates, shortly afterwards handing in 
his report. His equipment consisted of a hoop-shaped 

frame 3ft. 4in..in diameter, with centre tapping and 

carried on a tripod to which the receiving gear was 
suspended. After taking the first reading Mr. Child had 
moved in a direction at right angles to the indicated 
direction. of the transmitter. A reading from this second 
position revealed with a surprisingly small error the trans- 
` 'mitter position. Three more readings gave the location 
almost within 150 yards and directed him precisely to the 
position. The first prize of three guineas, offered by 7'he 
Wireless World, was awarded to Mr. Child. | 
Within an hour the second section under Mr. J. C. Bird, 

B.Sc., arrived, thus securing the second prize of one 

guinea given by the Society. The apparatus he employed 

had been carefully prepared for the work in hand, and 
instead of using a centre tapped frame an earthed screen- 
ing wynding-had been added to the frame to eliminate 

the direct pick up effect of the elevated frame acting as a 

vertical aerial. ‘lhe frame was mounted on a tripod fitted 

with an adjustable calibrated table which incorporated 

the compass. . 

Shortly afterwards, Mr. L. Michael, who was working 
alone, arrived. He carried a well-constructed set of 
simple design resembling an ordinary portable. Instead 
of taking only a few, though accurate; readings he had 
moved more quickly taking numerous rough readings, 


relying on more careful observations when close up to the trans- 
mitter. : 


Four sections in all were successful in finding the transmitting’ 


set over the distance of twelve miles with their direction-finding 
gear. 


Lhe scheme as well as involving the technical considerations 


connected with the design of portable direction-finding apparatus 
added in many other ways to the experience of the members. 
Reading to a. minimum signal strength, a knowledge of Morse, 
appreciating the allowances to be made for the differences in 
magnetic and true bearings, are among the difficulties which were 
encountered. | 


Lhe spirit of competition maintained a keen interest in the day’s 


operations and it is hoped to organise a further transmitter 
hunt on a larger scale. 
in revealing the accuracy and speed with which an unknown trans- 
mitter can be located. Ag- 


Importance attaches to the results obtaired 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Offce, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1s. each. 


A Smoothing Circuit. 
(No. 267,701.) 
Application date: March 2nd, 1926. 


W. Diggle describes in the above 
British Patent a form of smoothing cir- 
cuit suitable for use with a valve rectifier, 
in which the chokes are coupled together. 
In the accompanying illustration the fila- 
ment of the rectifying valve V is heated 
from the secondary winding of an input 
transformer T. The load circuit is con- 
nected to the rectifier in the usual man- 
ner, and an integrating condenser C, 1s 


Smoothing circuit with coupled chokes. 


(No. 267,701.) 
connected before the two chokes L, and 
L,, which are followed’ by another con- 
denser C,. The chokes L, and L, are 
coupled together and wound on a common 
core. An intermediate voltage is ob- 
tained as usual through a series resistance 
R and a shunt condenser C,. 
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Broadcast Identity Calls. 
(No. 269,792.) 


Application date: December 16th, 1925. 
In order to overcome the present diffi- 
culty of identifying distant broadcast 
transmissions, particularly when the 
announcements are made in a foreign 
tongue, Mr. A. A. Schaschke, of Glas- 
gow, proposes to allot a definite numerical 
call sign to each operating station, and 
to provide a clockwork arrangement for 
automatically and continuously transmit- 


ting this call during the interval between 
successive programme items. 

The call number is assigned in accord- 
ance with the geographic location of the 
station on a squared map. If, for in- 
stance, the number is 23, the automatic 
transmitter would transmit two dots for 
the first integer followed, after a short 
interval, by three dots for the second, this 
process being continuously repeated. The 


call device is brought into action by the ` 


announcer pressing a button at the end 
of each item, and remains in automatic 
operation until the commencement of the 
next item, thus assisting a distance 


listener to keep constantly in touch with 


the transmission. 
‘ ' “O000 


Straight-line Condensers. 
(No. 270,020.) 


Application date: February 10th, 1926. 


The number and variety of tuning con- 
densers is becoming legion. In the 
model shown in the diagram Mr. Riley 
mounts the interleaving plates A, B on 
two converging arms C, D, pivoted at 
E and F. The arms are brought together 
against a spring S by means of a pair of 
links mounted on a slide. The latter 
is moved up or down a screw-threaded 
spindle by the usual control knob. 


Straight line frequency condenser with 
link motion. (No. 270,020.) 


The angular displacement of the arms 
C D for a given movement of the slide 
increases as the slide moves down- 


~ 


„utilise a 


wards, so that the rate of overlap of the 
plates A, B is accelerated as the plates 
approach the closed position. This gives 
a “straight-line frequency ° response in 
tuning, according to the rule that as the 
capacity in circuit grows larger, the rate 
of increase for equal angular movements 
of the operating knob must also increase. 


o000 °- 
Piezo-crystal Control. 
(No. 259,174.) 
Convention date (U.S.A.): October 2nd, 
1925. 
Frequency control by means of piezo- 
electric oscillators is now ‘commonplace. 


Oscillator with double crystal control. 
(No. 259,174.) 


Wired Radio Inc. of America have, how- 
ever, discovered that it is possible to 
“stack”? -of piezo crystals 
simultaneously, each crystal being ground 
to a different fundamental frequency, and 
then to select one or other at will as 
the operative control merely by tuning the 
output circuit. 

As shown in the circuit diagram several 


_- different crystals Q, Q, are stacked to 


gether in direct contact between upper 
and lower metallic electrodes in the in- 
put circuit of the valve V. The output 
circuit contains a tapped inductance 
L and variable condenser ©. The tuning 
of this circuit determines which of the 
various crystals shall take control and . 
establish the operating frequency of the 
svstem. The arrangement can be used 
either for heterodyne purposes, or for 
stabilising the carrier wave of a trans- 
mitting station at any one of a number 
of different frequencies. 
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A Superheterodyne Receiver. 
(No. 267,617.) 
Application date: December 18th, 1925. 


An interesting form of superheterodyne 
receiver is described in the above British 
patent specification by Standard Tele- 
phones and Cables, Ltd. It is frequently 
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tials applied to the intermediate amplifier 
is controlled by a potentiometer in the 
normal manner. Valves V,, V,, and V, 
act as intermediate amplifiers, while the 
second detector is a valve V,, which is 
coupled to a final low-frequency amplify- 


ing valve V,, which contains the tele- 


phones F.: It is mentioned in the. speci- 


710 


secondary of which is connected to the 
device to be operated. The current in >` 
the secondary winding, being proportional 
to the rate of change of the current in 
the primary, rises at once to its maxi- 
mum. For the same reason the cut-off 
is equally sharp. > 

(A) is a graph on a time basis show- 


l 


Superheterodyne circuit designed to give ccr picte independence of tuning in local oscillator and input circuits. (No. 267,617.) 


found that alteration of the local hetero- 
dyne may affect the tuning of the input 
circuit, and, conversely, the alteration of 
the input may affect that of the hetero- 
dyne. 
overcome this defect. In addition to 
screening the various portions of the cir- 
cuit, which is indicated by the dotted 
lines, a special form of circuit is em- 
ployed. The aerial circuit contains a 
variable inductance L, coupled to a fixed 
inductance L, and a variable inductance 
L,, all tuned by a condenser C,. This 
detector valve V, through a condenser C, 
in the normal manner. The oscillator 
circuit comprises a valve V, connected 
as usual to an inductance L, coupled to 
the grid circuit, and consists of a fixed 
inductance L, and a variable inductance 
L, tuned by a condenser C,. The grid 
of the oscillator valve V, is connected 
to the grid of the detector valve through 
a resistance R of about two megohms, 
which functions partly as a grid leak and 
partly as-a means of transferring the 
oscillations to the detector valve circuit. 
The remainder of the circuit is fairly 
normal, the output of the detector valve 
being coupled through a transformer 
to the grid of the first intermediate 
amplifier. The magnitude of the poten- 


A 27 


One object of the invention is to 


circuit is connected to the grid of the. 


fication that the receiver thus arranged 
gate bad quality, probably due to the 
fact that certain portions of the inter- 
mediate amplifier were resonant. This 
effect was ‘counteracted by the introduc- 
tion of a small balancing condenser C, 
connected between the anode of the valve 
V, and the grid of the valve V,, thus 
introducing a reverse regenerative effect. 
If this condenser is made too large the 
amplification will fall considerably. 
oo00 


Television Systems. 
(No. 270,222.) 


Application date: October 21st, 1925. 
Light-sensitive cells in general are sub- 
ject to an inherent time-lag when convert- 


ing light and shade effects into corres - 


sponding variations of electric current, 
When, for instance, the applied light 
signal is of very short duration, the out- 
put from the cell does not attain the same 
value as with a signal of longer duration 
from a light-ray of the same intensity. 
Mr. Baird proposes to overcome this 


. defect by utilising the “‘ first differential ” 


of the output current, 2ither alone or in 
combination with the normal output. 
With this object in view the output ter- 
minals of the cell are connected to the 
primary winding of a transformer, the 


ing the intensity of illumination falling 
on the light-sensitive cell; (B) the out- 
put current from the cell, which flows in 
the primary winding; and (C) the corre- 
sponding current induced in the secondary 
winding of the transformer. For impulses 


INTENSITY a [| | | | 


ILLUMINATION 
(A) 


. TIME 


cunnen! E i a. 
(B) 


OF CURRENT 


TOTAL 
(D) 


Curves of illumination and current illus- 
trating Mr. Baird’s patent. (No. 270,222.) 


of very short duration the. responses. 

shown in (C) will approximate more - 
closely to (A) than those of (B). For 

signals of longer duration, the. responses 
of (B) and (C) are combined in operation - 
so as to produce an effect substantially 

equal to the original impulse (A). 
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Dry Contact Rectifiers. 
(No. 270,862.) ee 
Application date; December 2nd, 1925. 
Mr. Rubens describes a surface contact 
rectifier in which the electropositive ele- 
ment is a disc of aluminium,’ magnesium, 
or zinc, dr amalgams of these metals with 
mercury. The electronegative element 
is preferably of copper combined pr al- 
loyed with silver, zinc, tin, or. antimony. 
Good results are stated to have been se- 
cured with a mixture of 85 per cent. 
copper and 15 per cent. zinc. 


ELECTRO 
NEGATIVE 
ELEMENT 


ELECTRO 
POSITIVE 
ELEMENT 


Section and circuit of Rubens dry conta 
rectifier. (No. 270,362.) 


- The elements are tightly pressed to- 
gether in pairs by an insulated bolt B. 
For full-wave rectification the input is 
applied to electrodes 1, 2, situated, sub- 
stantially midway of the two groups 
formed by a common negative electrode 
3, inserted between two successive elec- 
tronegative units as shown. The rectified 
output is delivered from the terminals 3, 
4. A cut-out K, formed of an asym- 
metric couple of the type previously de- 
scribed, prevents the possibility of damage 
due to any temporary deterioration recti- 
fying film formed between the contact 
surfaces, 
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Motor Car Outfit. 
(No. 270,608.) 
Convention date (France): October 23rd, 
1926. 

Filament current for the receiving set 
is obtained from the car accumulator 1, 
the connection with the dynamo 2 being 
first broken by means of a switch 3 
(mounted on the dashboard) if the set is 
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Layout of receiving installation for use in motor cars. (No. 270,608.) 


to be used whilst the car is running. A 


second switch 4 controls the filament sup-. 


ply, whilst a switch 5 brings in the high- 
tension battery. The loud-speaker is 
located below the dashboard, whilst the 
aerial A is mounted on the roof of the 
vehicle. _ 


o000 


Level Amplification. 
(No. 259,613.) - 


Convention date (U.S.A.): October 10th, 
1925. | 

A multi-valve high-frequency amplifier 
is described by Hazeltine - Corporation 
and W. A. MacDonald in the above 
British Patent. It is mentioned that 
any stage of amplification is a maximum 
at some particular frequency dependent 
upon the ratio of inductance and capa- 
city, coupling between the primary and 
secondary, valve impedance and other 
factors. When a number of identical 
stages are used it follows that each stage 
will give maximum amplification at this 
frequency, so that the over-all amplifica- 
tion at this frequency will be very greatly 
enhanced. In order to overcome this 
difficulty, the amplifier is constructed so 
that the various stages are slightly dis- 


H.F. amplifier in which transformer constants are varied to give level overall 


amplification. 


(No. 259,613.) 


similar, with the result that fairly level 
amplification will be obtained. The 
accompanying illustration .shows a suit- 
able circuit, which is arranged as follows. . 
The valves V, to V, act as radio-fre- . 
quency amplifiers, while the detector is 
V.a- The stages are coupled respectively 
by transformers T,, T, and T,. These 
are of the familiar tapped secondary | 
type, and are connectéd respectively 
through neutralising condensers C,, C, 
and C, to the grid of the preceding 


valve. Since the circuit is perfectly 
normal, it will not be described in 
further detail. 


0000 


Safety Devices for Valve Generators. 
(No. 270,488.) 


[pplication date: May 6th, 1926. 

In order to prevent the grid or plate 
voltages of a power oscillator from reach- 
ing an unduly high value, or the grid 
current from suddenly reversing in direc- 
tion, and thus causing serious damage, 
the Philips Gloelamp Co. adopt the de- 


Two-electrode vaive as safety device. 
(No. 270,488.) 


vice of shunting the danger points with 
a two-electrode valve. For instance in 
the circuit shown in the diagram the 
direction of the grid current is liable to 
be reversed if the secondary emission 
from the grid should at any time exceed 
the primary emission. To prevent this 
contingency the diode valve D is inserted 
in the grid lead as shown. Any attempt 
at reversal is now frustrated by the one- 
way conductivity of the safety valve D. 
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E are frequently > re- 

WY minded by the B.B.C. 

engineers, who presum- 
ably have access to the facts, that 
the majority of licence holders are 
crystal set users, but there can be | 
little doubt that only a few listen € 
with’ phones. from choice. The ` 
average listener is fully alive to 
the advantages of a loud-speaker 
receiver, and it is necessity rather 
than choice which forces him to 
be content with the humble crystal 
and phones. 

Most loud-speaker equipments 
cost from £30 to £40, and do not in many cases repre- 
sent good value for money when compared with other 
commodities which have been long enough established for 
their prices to have become stabilised by competition. 
The average man has a pretty shrewd sense of values, and 
when he is going to lay out £30 or £40 for a wireless 
receiver he expects in return rather exceptional service in 
the matter of quality of reproduction, choice of stations 


and selectivity. He may not be fortunate in finding the ` 
few makes at this price which will give the service re- 
quired, and will probably decide to stick to the old, 
crystal set—unless he can find a set giving. loud- speaker 


results at a price comparable to, say, a i 


-A Two-station Set, - 


The Graves Two-valve Loud- speaker Set exactly fills 


this requirement, and in our opinion represents exceptional 
value for money. As will be seen from the photographs, 


the equipment is unusually complete, and all components: 


used are of high quality, yet the price is only £7.17s. 6d. 
The loud-speaker gives ample volume for a moderate-sized 
room, and the quality is above the average for this class 
of set. Long or short waves may be received at will by 
turning a switch, so that the purchaser is assured of a 
service either from the nearest main’ station or from 
Daventry. This appears to be the principal object the 
makers had in view when producing the set, and, although 


they make no claim for long-distance reception, it was- 
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Complete Loud = speaker 
- Equipment Representing 
Excellent Value for 
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found possible to tune in on the 
loud-speaker in London at least 
half a dozen Continental sta- 
tions after the local station had 
closed down. From this it will 
be gathered that the set, though 
sensitive, has not a high degree. 
of selectivity. This is unim- 
portant under present broadcast- 
if only one station or at the 


arests” 


ing conditions, however, 
most two are required. 


Long-wave Efficiency. 


The efficiency on the Daventry wavelength is unusually 
good; and at sixty-five miles excellent volume is obtained. 
This is one of the few sets that have picked up Daventry 
in the basement of our Editorial Offices in Fleet Street, 
using only a short piece of wire for an aerial. Of course, 


the volume was not very great, but the set did succeed in 
. extricating the Daventry transmission from the electrical 


mush present in that neighbourhood.’ Elsewhere in 
London with a standard 1ooft. aerial the volume from | 


= Daventry is excellent. 


 “The-circuit made use of in this set comprises a react- 


ing detector and a transformer-coupled L.F. amplifier. 


There are two tuning coils in series, one for short waves 
and the other a loading coil for Daventry. The range 
switch simply short-circuits the Daventry loading coil. 
A single reaction coil serves for both wave ranges. It 


` is mounted ona rotating arm with a 180 degree movement, 


the operating handle on the front panel being provided 
with a centre zero scale. The tuning coils are mounted 
cne on either side of the reaction coil spindle, so that 
when the operating handle ‘is moved to the right the 
reaction coil is brought over the short-wave coil and to 
the left over the long wave coil: a particularly neat 
arrangement which is perfectly satisfactory in practice.- 
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The Graves Two-valve Set.— 
A “ Utility ’’ variable condenser with long, single bear- 
ing is used for tuning. i 

Following the detector valve is a Telsen low-frequency 
transformer. This component is both bulky and heavy, 
and therefore fulfils one of the first requirements of an 
intervalve transformer, namely,’ plenty of iron in the core 
and many turns in the windings; it is quite unlike the 
diminutive. instruments usually associated with sets of 
this class. The primary winding is shunted by a Cosmos 
fixed condenser to by-pass the high-frequency component 
of the anode current from the detector valve. 
_ A 4$-volt grid bias battery (flash lamp) for the 
L.F. valve is neatly mounted between the valve holders, 
flat spring clips being provided for making connection to 
the contact strips. Mullard P.M.1 valves are used, and 
are supported in ‘‘ Aermonic’’ spring valve holders. 
' The cabinet is made of solid figured oak, and is well 
finished. A hinged back gives access to the interior of 
the set for the purpose of inserting valves or replacing the 
grid‘bias battery. Flexible leads are taken through the 
sides of the cabinet for connection to the H.T. and L.T. 
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- batteries, and a terminal panel is fitted on the left-hand Interior of set with valves removed, showing arrangement of 
tuning and reaction coils. 


side for aerial and earth connections.. There are two 
aerial terminals between which a Cosmos fixed condenser 
is connected, and the aerial is joined to the terminal, 
which gives best results. In general, short aerials should 
be connected to the lower terminal, which gives direct 
connection to the tuning coils, and long aerials to the 
upper terminal, which introduces the fixed series con- 
denser. The loud-speaker is connected to terminals on 
the front panel. 
Numerous Accessories. 


and earth terminals of the set. The go-volt H.T. 
battery is of good quality, and the accumulator is 
an Oldham 2-volt cell in glass container. The loud- 
speaker has a mica diaphragm and is adjustable, the 
finish being a frosted brown enamel which tones well 
with the cabinet. 

The instructions for erecting the aerial, connecting up 
and tuning in are lucid, and a large wiring chart re- 
moves all possibility of wrong connections. 


The accessories which complete the outfit are compre- The price of the complete outfit, as previously noted, 


hensive and of excellent quality. Everything seems to 
have been thought of ; there is a complete aerial- 


earth system, including aerial wire, porcelain 
Ansulators, rope halyard and pulley, lead-in tube, 
earth clip, and leads for connecting to the aerial 
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The equipment of the Graves set is unusually complete and ncludes vaives 
and materials for the aerial-earth system. 


, batteries, loud-speaker 


is 4,7 178. 6d., and special 
terms for easy payments can 
be arranged with the 
makers, Messrs. J. G. 
Graves, Ltd., Sheffield. 

‘“ Back - bedroom manu- 
facturers’’ and ‘‘ local ex- 
perts,” who have done so 
much to discredit broadcast 
reception with their ‘‘ junk ” 
sets can no longer compete 
even in price with this high- 
quality outfit. 

It even competes in cost 
with home: construction, and 
the would-be listener who 
has no taste for construction 
and experimenting can buy 
this set and have the satis- 
faction of. knowing that- he 


could not have made it him- 


self for a lower price. 

. Messrs. Graves are doing 
a service to the art by 
introducing many people 
of small means to the 
possibilities of loud-speaker 
reception. 
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LT. WIRING. 


Instead of using a solid wood base- 
‘board, as is frequently recommended, 
_ take a piece of thick 3-ply or 5-ply 
of the required size and fix-to it on 
the underside a frame of square sec- 
tioned wood halved together at the 
corners. Along the inner faces of the 
‘two longer- sides strips of brass or 
copper foil, about #in. wide, are 
screwed. These serve as bus bar 
connections for L.T.+ and —. 
Connections from various parts of the 
circuit are taken through holes imme- 
diately below in the’ 3-ply- baseboard 
to the nearest point on the bus bar 
strips. ` . TE 
_ This system not only conduces to a 
tidy appearance in the interior of the 
set, but also considerably reduces the 


BRASS STRIP 
LT. + 


8-PLY BOARD 


N 
BRASS STRIP 
a 


Baseboard construction with bus bar con- | 
-~ nections for L.T. + and —. 


D.C. resistance of the filament cir- 


cuits—an important consideration 
when using 2-volt valves.—A. H: B. 
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TERMINAL FOR FINE WIRE. 


In experimental work considerable 
_time is saved if the ends of coils 
wound with fine wire can be con- 
nected directly to existing terminals. 
If these terminals are of the tele- 
Phone type, fine wire will slip from 
under the clamping screw and diffi- 
A 3I 
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culty will be experienced in obtaining 
a satisfactory connection. To get 
over this, insert a split wander plug 
through the hole in the terminal- post 
and insert the fine wire in the slotted 


‘PPR THIT: 


Clamping fine wire in a telephone termi- 
nal by means of a split wander plug. 


end of the wander plug where it pro- 
jects from the terminal. “A firm con- 
nection will then be obtained by 
tightening up the terminal screws, 
which will cause the two halves of the 


wander plug to grip the wire.— 


WAR | | 


(0) oo (9) 
CHECKING TURNS. 


When checking the number of 
turns on the primary and neutralising 
windings of ‘‘ Everyman Four ” 
transformers, or more particularly 
those used ‘in the ‘‘ All Wave Four,” 
difficulty, may be experienced in see- 
ing clearly the individual turns of the 


_ fine wire. ; 


The mounting of the turns will be 
greatly facilitated if a strip of thin 
black paper is inserted in the space 
between the primary and: secondary 
windings. This will throw up the 


fine wires into sharp relief, and eye 
strain will be considerably reduced. 


—H. T. W. 


o000 


REPAIRING A CRYSTAL DETECTOR. 
The Harlie crystal detector is a. 


well-known component, and the 
following method of renewing the 
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cylindrical crystal, should it become 
broken, is well worth trying. 
After having removed the small 
ebonite wheel from the brass spindle 
upon which the crystal is mounted, 
the spindle is cleaned and a small 
cylinder of lead of the required 
length, but of smaller diameter, 
clamped round it. Temporary 
washers are then fitted at each end of 
the lead cylinder in order to keep the 
spindle vertical in the test tube. 
The edges of these washers may con- 
veniently be nicked to allow free 
circulation of the liquid. The cylin- 
der is then covered with sulphur and 
carefully heated over a spirit lamp 
or Bunsen flame until a grey mass is 
formed at the bottom of the tube. 
After allowing to cool, the cylinder 
is removed by breaking the glass. 


SULPHUR 


Eoi 
WASHERSZ 


` Renewing the crystal in a Harlie detector. 


The washers are removed. and the 
cylinder cleaned by immersing in car- 
bon bisulphide, which dissolves away 
the superfluous sulphur. The cylin- 
der may with advantage be left in the 
carbon bisulphide for a week or so 
to give time for the plastic sulphur to 
return to its original soluble form. 

This process will be found to have 
formed a film of ‘lead sulphide 
(galena) on the surface of the lead 
cylinder.—N. H. 
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5GB’s Licence.—Plans for the « Proms.’’—The Open Window.—A New Ze 
Listening to Yacht Races.—Why Not a Chess Commentary ? 


Burying the Hatchet ? OG ei ho ee eee eeeeese EEEE COeeeeereseteasoseore 
Sir Thomas Beecham has acquired the Phe eee RE: 
reputation of one who fears not to defy a ae A 
broadcasting and all its works. It was ica ee eee Hol- 
refreshing, therefore, to see the great con- $ f ; 


: t land.” 
ductor in on | I udi few ; 
N oe of the 2 -O stud ae Avucust 2np.—‘ Carmen ” (Bizet). 
days ago. The occasion was a rehearsal Aucusr 4rm—National Eisteddfod 
of the Wireless Chorus in preparation for : : ‘ 


a private performance at Lady Cunard’s Concert, relayed from Holy- 


reception to King Fuad. A head. oe. 1 fr 
Soo UGUST 6TH.—Singing relayed from 


le? A Į 
Post Office and 5GB. the Duke of York’s Camp, New 


oe Romney. : 
Although 5GB, the Daventry regional Birmingham. 
station, is practically ready- to begin 


» | AUGUST - Srp. — Leamington Spa ` 
transmissions, the Post Office (at the Night, from the Pump Room 


ante a = NS Ne a SE pi 


aland Debut. 


. 


paratively few of the concerts will’ be 


will be taking only about one and a half 
each week. Other stations will be at 
liberty to select a Queen’s Hall pro- 


upon their individual arrangements. ` _ 

The opening concert, which will be 
broadcast in its entirety by 2LO and 
5XX, includes Grieg’s Pianoforte Con- 


Greef as soloist. 
0000 


A Mozart Night. 


The Promenade Concert on the follow- 


‘ 
seGosearesacoeccenar Pome er races eee reeresenses ceseocreesoresenee 


time of writing) is still preserving a Gardens. > < ing Tuesday, August 16th, will alsd be 
Sphinx hke attitude on the question of Bournemouth. broadcast. The programme will be 


largely devoted to the works of Mozart, 

and will include the Horn Concerto No. 4 

in E flat, and the Symphony No. 40 in 

Cardiff. G minor. In the former work the horn 

Aucust 5ri.—‘ Marged Manages : solo will be taken by Mr. Aubrey Brain. 
It.” A Comedy in One Act by o000 


Conrad Davies. A Prohibited Topic. 


the licence. 

It is for this reason, I gather, that 
the B.B.C. is loath to communicate de- 
tails regarding the nature of the pre- 
liminary programmes from the new 
station. It is still possible that Post 
Office delays may hinder any plans 


-AUGUST 3rp.—* From the Romantic 
Period ’’*—Vocal and Orchestral 
Concert. 


which the B.B.C. may formulate. Manchester. ; . 
= g Risks have to be taken by the B.B.C. 
RRE B e Blackpool when broadcasting ‘ outside ”, events in 
Have You Heard It? ee N tl which the speakers are not bound to sub- 
Many listeners in the London area have hia aah Os . mit their “ copy ” for censorship. Such 
reported a disturbing heterodyne note on AucusT Srp.—A Tyneside Pro- a risk was taken the other day when 
2LO’s transmissions. According to the Brome. Glasgow Dr. Parkes Cadman, the American 


wavemeter at Keston, the offender is oper- 
ating on 824 kilocycles, which is uncom- 
fortably near to 2L0’s frequency, viz., 
830 kilocycles. 

It is believed that the culprit is a 
Spani:h station. 


evangelist, broadcast from St. Martin-in- 
the-Fields, 

As a sequel a mild flutter was created 
in certain circles by a chance remark of 
the preacher regarding the delicate ques- 
tion of Prohibition. 


Jury 3lst.—Concert and Military 
Band Programme, relayed from 
Kelvingrove Park. 

Aberdeen. 

Avcust. 6rn.—“A Day in an 

Hour.” A Novelty Entertain- 


Oo000 
: As a matter of fact, Dr. Parkes Cad- 
Promenade Concert Broadcasts. ea by the Radio man had been forewarned of the neces- 
The six weeks’ scasonc Proms’? at Belfast. sity of avoiding controversial subjects; 


nor did he transgress the rule until he 
was. asked a question wh.ch demanded 
an answer—either “wet”? or “dry.” 
His answer was rather dry. 


the Quee:.’s Hall, under the baton of Sir 
Henry W od, will open on Saturday, 
August 13th, continuing nightly (except 
“Sundays) until September 24th. Com- 


Avcusr 5ru.—‘‘ Quinney’s.”” A 
Four-act Play by Horace Annes- 
Jey Vachell. 
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broadcast—in fact, London and Daventry 


gramme once or twice a week, depending 


certo in A minor, with M. Arthur de 


T2 


JULY 27th, 1927. 


West Country Plays. 
Cardiff station is enrolling fresh re- 
cruits for radio players, and in forth- 
coming productions 
drawn from places as far apart as Bath, 
Gloucester,- Bristol, 
These new players will -be particularly 
valuable for 7dles in plays about the 
West Country. of l 


ooo o 
A Sing-song from Camp. 


The Duke of York’s camp at New 
Romney is the event of the year for 
London lads.“ His Royal Highness usually 
visits the camp and mixes freely with 
the boys who are spending their summer 
holidays under canvas. This year a sing- 
song will be relayed from the camp to 
2LO on August 6th. 


n 8000 — 


B.N.O.C. Broadcasts. 


Ten operas among those to be given 
by the British National Opera Company 
during the autumn will be broadcast. 

Í 0000 | 


The Open Window. 

A : striking revelation of the short- 
comings of present studio design was 
afforded by a recent incident at 2LO, 
when the engineers praised the unusual 
quality of a studio performance in ignor- 
ance of the fact that the conductor had 
opened a window. 

The ‘‘ deadened ” studio tradition dies 
slowly, but more and more it is being 
recognised that ‘‘outside broadcasts,” 
often staged in odd places at short notice, 
are not nearly so bad acoustically as the 
theorists would have us believe. 

Quite a number of heretics prefer 
‘**0.B.’s ’’ to studio performances. | 

oo0oo0o0 


Cures from the Microphone. 

The enterprise of Station WGL, New 
York, in dispensing Christian Science 
treatment- via the microphone is not 
likely to be emulated by the B.B.C., 


despite the plea of a certain listener that ` 


something of the sort would form a bene- 
ficial sequel to many of the programme 
items ! 


ooo o 
High Power in New Zealand, 
New Zealand’s latest broadcasting 


station, 2YA, which was opened last. 
week at Wellington by the Prime 
Minister of New Zealand, is reputed to 
be second only to Daventry in the Empire 
in the matter of actual aerial power. 
2YA’s aerial carries 5 kilowatts. 

The new station easily dwarfs the 
existing stations at Auckland and Christ- 
church, and will be able to cover the 
whole of New Zealand, day and night, 
besides making itself heard in Australia 
during the hours of darkness. 

o0o00 


The Blind Lead ng the Blind. 


While broadcasting has so many possi- 
bilities, it is a pity to see impossibilities 


attempted. The Crosley Radio Corpora- | 


tion station WLW, at Cincinnati, Ohio, 
Is featuring a series of ten weekly lec- 
tures on free-hand drawing, 
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the cast will be. 


and Cheltenham. — 


- proved 


| Wireless. 
World 


This seems about as sensible as the 


teaching of swimming by correspondence. . 
x 0000 i 


Last Words by Wireless, 


~ Apropos a recent note in these columns 
regarding the broadcasting from New- 


castle of a running commentary on the 


departure of the pleasure cruiser Stella 
Polaris for the Norwegian fjords, an in- 
teresting item reaches me from the Nor- 
wegian broadcasting organisation Kring- 
kastingselskapet, at Oslo. . 
Since. February the Oslo station has 
made a regular practice of: broadcasting 
the departure of liners bound from Oslo 
to the U.S.A. .These transmissions have 
exceedingly popular, as the 
station broadcasts free of charge the 
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Hall, Westminster. There is, of course, 
the difficulty of finding a commentator — 
who could stand the emotional strain. 


onoo 


“Carmen.” 


The cast for the performance of 
“ Carmen ”?” on August-2ñd will include 
Tudor Davies, Dennis Noble, Enid Cruick- 


‘shank (as Carmen) and Eda Bennie. 


oo0oo0o 


A Choral Concert. 


The Wireless Singers, conducted by 
Stanford Robinson, are to broadcast a con- 
cert on August lith. In the same pro- 
gramme J. Rosamund Johnson and Taylor 
Gordon will- sing negro ‘spirituals and 
Beatrice Eveline will play ’cello solos. 


WHY WE GO TO THE BROADS. A happy snap taken last week on the Norfolk 
Broads, where a portable receiver sets the seal on a perfect holiday. 


last farewells of the emigrants to their 
families and friends at home. 
0000 


Laurence Housman’s - Plays. . 
Two short plays by Laurence Hous- 

man, ‘‘A Fool and hi 

“The House Fairy,” will be broadcast 

from 2LO on August 10th. ` 


0000 


Yacht Races Described. 

An eye-witness account of some of the 
races at Cowes Regatta will be broadcast 
from Bournemouth on August 2nd and 


' relayed to London and other stations. 


The story will be told by Mr. John 

Scott Hughes, the well-known writer on 

yachting. 7 ; 
: 0000 

Why Not a Chess Commentary ? 


‘The B.B.C. are missing a grand chance 
by omitting to give us a running com- 
mentary on the International Chess Con- 
gress, now in full blast at the Central 


s Money” and- 


The Roosters Again. 


More Army reminiscences are to be 


broadcast by the Roosters on August 4th _ 
o000. 


A New Compère. : 

_ Ben Blue and his band, who have just 
completed an engagement at the Alham- 
bra, will broadcast on August 12th. In 
addition to a ten minutes’ show by the 
band, Ben Blue will compere the pro- 


gramme. 


i 0000 
The Tidworth Tattoo. 

The running commentary in connection 
with the Southern Command Searchlight 
Tattoo, which will be broadgast on 
August Ist from Tidworth, Hants, will 
be given by Captain H..B. T. Wakelam. 
A.feature of the music will be the render- 
ing of “ Abide With Me.” The first 
verse will be played by the band, the 
second by an echo band in the hills, and 
the third will be sung by all present to 
bdnd accompaniment. OS 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ Toe Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


THE PROPOSED REGIONAL SCHEME. 

Sir,—May I thank you for your enterprise in publishing 
an article by such an authority as Capt. P. P. Eckersley. 
It simply confirms what I have been feeling since February, 
when I first saw The Wureless World, that there is but one 
really ‘‘ grown-up” wireless periodical in English. 

May I submit to your notice the scheme below? There may 
he technical’ difficulties, but often the outsider sees more of 
the game. 

Stations.—Ten; say nine of 5 kW. and one of 25-35 kW. 

Wavelengths.—Each station to use two wavelengths, but 
share one with its neighbour, whose programme it will S.B. 
on this mutual wavelength. 

Advantages claimed :— 

(a) Each area will have two programmes, and there will 
be little difficulty in arranging that they are not at the 
the same time of like nature. 

(b) Larger A and B areas will result from the merging of 
the old ones. 

(c) Twenty stations on ten wavelengths. 

(d) Twenty effective stations with cost of ten programmes. 
Capt. Eckersley does not mention the Z areas (70-80 miles 

outside A areas), where the chief difficulty is Morse from 
obsolete outfits owned and worked by the gentleman who issues 
the licences. 

Your mention of the North Foreland station reached my 


heart. It is about nine miles away from my aerial—nine miles 
chiefly of open sea and marsh. WILLIAM B. WEST. 
Deal. , 


July 14th, 1927. 


Sir,—A careful examination of Captain Eckersley’s article 
on the considerations which have led up to the proposed 
regional scheme of broadcast service shows one that the general 
idea underlying such a scheme appears to be the only one 
which attempts to solve the particular problems existent in 
this country. In considering the general scheme in detail, 
one regrets that Captain Eckersley has not given more par- 
ticulars to indicate in what concrete manner it is proposed 
to put such a scheme into operation, since, in the absence of 
such details it is somewhat difficult to criticise and still less 
easy to put forward any constructive proposals which might, 
arise therefrom. In the hope, therefore, that Captain Eckersley 
will be able to advance some rather fuller information, I would 
like to raise one or two points which, in my opinion, have 
a very strong bearing on the success, or otherwise, of the’ 
regional scheme. 

The ideal of the B.B.C., and rightly so,° appears to be 
towards the establishment of a reasonable factor of safety; 
in other words, that all listeners should be brought within 
a ‘‘B”’ service area of one station, and Captain Eckersley 
suggests that, with correct design of the factors governing 
this, such an area should have a radius of from 50 to 70 
miles. He further suggests that five centres of distribution 
should give this service 


With the help of a map of Great Britain and Northern 
Treland and a pair of compasses it is frankly difficult to see 
how five such stations having the radius mentioned can give 
anything approaching the desired service if the first clause 
of Captain Eckersley’s summary is to be complied with. 

If one assumes that five stations represent the. B.B.C.’s 
scheme in a nutshell, it becomes necessary carefully to çon- 
sider the technical factors governing the general design and 
location of these stations. For many reasons, chief of which 
is the danger of interference with other radio services, it 
appears doubtful whether a power per station in excess of 
25 kW. will be permissible. If such a power is assumed, an 
examination of the curves given by Captain Eckersley will 
show that a ‘“ B ”? service area of approximately 55 miles may 
be anticipated -from a station having a similar aerial efficiency 
to that of 2LO, but in this connection one may be pardoned 
for suggesting that, in view of the power available at the 
London station, by far the greater part of these curves have 
been obtained from calculation and not from direct measure- 
ment of field strength. I stand open to correction, but if 
such is the case it would appear that these particular curves 
lose much of their value. 

As Captain Eckersley rightly points out, even distribution 
of service depends on aerial efficiency, but in this connection 


one must not forget that the figures given in respect of the 


various zones are those obtained from existing stations under 
recent conditions, and therefore, whilst of considerable interest, 
cannot give one more than a very approximate idea of what 
may be anticipated from a regional station, especially as, with 
perhaps two exceptions, the aerial efficiency of existing stations 
is not high. The policy of the old company, dictated by 
financial reasons, was to utilise, where possible, existing smoke 
stucks and the like, and one would welcome the assurance of 
Captain Eckersley that a similar policy will not be allowed to 
influence the design of the new stations. bgt 

Assuming an aerial efficiency of .70% at 800 k.c. with an 
input of 25 kW., it is doubtful if a safe ‘‘B”’ area, under 
the worst conditions of time and season, will be obtained of 
more than 80 miles radius, probably less. This, again, would 
not give a service conforming to Captain Eckersley’s ideal 
with only five stations. 

Finally the question of location. In my opinion no service 
can be truly regarded as a national one which does not 
adequately cater for Devon and Cornwall, East Anglia and 
Central Wales. If the policy, based on density of population, 
adopted by the old B.B.C. is adhered to by the new organis- 
ation it is difficult to see how an adequate service can be 
given to those parts mentioned. After all, if the service 
is to be really national, the listener in Cornwall or Wales 
is as much entitled to a reasonable factor of safety as one 
near London or Glasgow, because he pays the same licence 
fee. Apart from this, the policy of placing regional stations 
10 to 15 miles outside a large centre of population, whilst at 
the moment giving a wipe-out zone over sparsely populated 
districts, will in a few years’ time bring the residential 
districts of such areas into this zone. Since it is obvious 
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that stations cannot be moved to cope with the shifting centres 
of population this policy, on the face of it, appears to be 
open to serious objections. If Captain Eckersley can give 
some definite idea as to the proposed location of the regional 
stations it will enable a much truer appreciation of the whole 
situatiqn to be arrived at. l 

In conclusion,’ this letter is not written in any carping 
sense, but rather with a sincere desire to help with the speedy 
realisation of the regional scheme. 

Berkhamsted, 


| G. LESLIE MORROW. 
July 14th,’ 1927. ew. 


-Sir,—In an interesting article in the July 13th number of 
The Wireless World Captain P. P. Eckersley outlines an 
interesting plan of alternate programmes, and he hits the 
nail on the head when he talks about receiving DX stations 
plus jamming, etc. May I put in a plea for the coastal 
stations ? | 

From my own personal experiences at the mouth of the 
Bristol Channel I think that there ought to be two stations 
working on a long wavelength in Great Britain. 

_ I have tried working with both straight sets and supers 

on a frame, and in both cases spark jamming prevented the 

normal broadcast band from giving good alternative pro- 

enue to Daventry, the salvation of broadcasting in the 
est. i ) 

Another point, I should like to raise is that of dance music 
from 10.30 p.m. to 12 on the 200-600 metres band. As 
things now stand all stations give it on Tuesdays, Thursdays 
and Saturdays. Why not split up the nights? Say — 

Monday.—London, Mawchester, Aberdeen, Belfast. 

Tuesday.—Bournemouth, 

Newcastle. 

Wednesday.—Repeat Monday. 

Thursday.—Repeat Tuesday. 

Friday.— None. | 

Saturday.—All. 

The relays could fit in so as to work each section of the 
country alternatively. This would not, I think, give any 
more work to the engineers, but would permit dance music 
to be received on most nights. Yes, Sir, I have remembered 
Daventry, but not all sets tune up to 1,600 metres. 

In conclusion may I turn to another 
plous wish that the sooner we cease lagging behind in the 
way of short waves the better for us and our colonies. 

Doncaster, H. STEVENSON BALFOUR. 

July 15th, 1927. 


Sir, —I have read with interest Captain Eckersley’s article 
in the July 13th ‘issue of The Wireless World re a regional 
scheme of high power transmitting stations. 

This regional scheme is anything but a new idea, as we 


in the North (Edinburgh) interested in the wireless business — 


have for years been begging for some such scheme, and, 
moreover, Captain Eckersley and the old B.B.C. have re- 
peatedly promised us in the North improvements in broad- 
casting that have never materialised. 
Eckersley has raised the subject again, may I ask how many 
years must pass before a move is made to equalise the strength 
of broadcast signals throughout Great Britain? 

If London and the Midlands were subjected to the same 
kind of treatment as we get in Scotland, and were compelled 
to listen to Glasgow or Aberdeen by land lines, I am afraid 
sme serious disturbance would take place in or around the 
B.B.C. headquarters. __. 

Undoubtedly the regional system of high power stations is 
the correct and only way of tackling the problem for Britain. 
Everyone with one- or two-valve sets would then get a choice 
of stations. Turn Daventry into a two-wave station and 
erect aerials for high-powered broadcast stations at Cardiff, 
one 20 miles out of Manchester, another 20 miles out of 
Newcastle, one at Perth and one in the hills south of 

hverness; and wipe out all the small stations. 


- When this is done land lines from halls as well as a studio - 


in, say, four or six of the principal cities or towns within 


& radius of 50 to 70 miles of each main station could be .- 
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Cardiff, Glasgow, Birmingham, .- 


oint; and express the 


Now that Captain. 


Wireless. 7 
World . 
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laid, and programmes picked up from these various places. 
In this way the whole. country could be tapped, ` and: very 
much more interesting programmes received than we get at 
present; and at considerably less expense, I would imagine, 
than by getting highly paid unsuitable artistes into the 
London studios. A’very.much larger proportion of amateur 
broadcasters have superior wireless voices to the professional 
entertainers. 7 f 

While on the subject I would like to vent one or two 
complaints from this part of the country, and, as they are 
general, I trust that some of my readers may add their 
testimony. , l : 

In Scotland we have only two main stations—one at 
Glasgow and one at Aberdeen—besides the second-rate relay 
stations in the capital’ of Scotland and in Dundee. In certain 
parts of the Border country Glasgow can only be heard on 
the loud-speaker with a four-valve set, and Edinburgh only 
with earphones on the same set. In the Midlands and West 
Coast of Scotland Aberdeen can only be heard on the loud- 
speaker with four valves, and Edinburgh and Dundee might 
not be in existence for all the use they are. Against this, 
however, many German and Continental stations can be 
heard on four-valve sets. | 

Captain Eckersley in his article states: ‘‘It is definitely 
absurd to say that night after night such an one gets Madrid 
or Hamburg plus fading plus atmospherics plus jamming, and . 
at night—what of the day time?” Has Captain Eckersley — 
toured Scotland with his extra special set, and, if so, how 


.many British stations has he been able to get, either by 


night or day? .It is all very well to listen-in in London 
or the Midlands and pick up a numb2r of British and foreign 
stations on the loud-speaker, but an entirely different propo- 
sition when our listeners are 500 to 500 miles farther north 
amongst hills. The reason we get the foreign stations ‘is 
by virtue of their extra aerial output, and for this same 
reason we must have more power behind our broadcasting 
stations. E 

One other serious complaint that experimenters and wireless 
salesmen have to make is with reference to the programme 
and the times of the programmes that we get from .our stations. 
Why are we All treated like school children and compelled to 
listen to perpetual lectures or, what is still worse, some would- 
be poets and authors mutilating their own writings? Quite a 
number of authors I have enjoyed in their writings have com- - 
pletely spoiled my interest. in themselves and their books by — 
their miserable attempts to read out their own works. 

Then again, wireless salesmen were always under the impres- 


- sion that the forenoon and afternoon programmes were prin- 


cipally for the purpose of demonstrating wireless sets to` 
prospective purchasers. Everyone cannot afford a. three or 
four-valve set to listen to Daventry, so ‘we can only. demon- ` 
strate for one hour on two forenoons in Edinburgh. In the- 
afternoons we are supposed to get broadcastings from 3 p.m., 


but for some unknown reason the time has now been changed 


to 3.45 or 4 p.m. This is bad enough, but what: is worse is 
the stuff we have to listen to—gramophone records of the 

usual needle scratching kind, or some acho! lessons. Imagine 
trying to demonstrate or sell a wireless -set to rubbish of this 
kind, or on Thursdays to switch on and hear someone praying 


-at the Westminster Evensong. I am not narrow minded in 


religious matters, but I consider this latter broadcast during 
business hours very bad taste indeed, and more likely to make 
a farce of religion than otherwise. bas -E 
I would like to have other Scottish opinions on the points 
I have raised. AN EDINBURGH LISTENER.IN. 
- Edinburgh. ; i a 
July 14th, 1927. 


Sir,—After reading Capt. P. P. Eckersley’s article in the 
July 13th number of T'he Wireless World, I feel the B.B.C. 
want to give us a choice of programmes—but how? 3 

From his remarks I think two programmes from the same 
aerial—and suggest each station has its own short wavelength 
and programme as now—and use a common programme on 1,600 


-metres as well. l l 


This will give a big wavelength difference, and if all stations- 
are using the same programme on T,600 metres no. interference 
should take place—if wavelength is exact in eacb case. 
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This will also give the average owner who has a set for © Now, while on the subject of music, a great deal of the 


long and short waves an opportunity of using his set without 
any difficulty for two programmes. 

This system will give the advantage that people who live 
between two stations will get a choice of three programmes. — 

Will’ two transmissions from the same aerial give trouble 
with harmonics? i.e. will either programme be quite clear on an 
ordinary set? . 

How this will work for the writer I do not know—as I live 
about two miles from 2LO and can pick up 2L0O on a tuning 
coil only—over about 10 degrees with 0-v-1 valve set (férro- 
concrete building). 

Perhaps Capt. Eckersley will forgive me offering these sug- 
gestions, but I wish to-try to show that two programmes 
are wanted, and that the average broadcast listener does wish 
to help. 

I may add I am an electrical engineer, and -know what 
difficulties the B.B.C. staff must have in giving us what we 
want. i ao W. W. MANLOVE. 

London, S.W.1. ` 

July 14th, 1927. z 


Sir,—Since you invite readers to express their views on the 
regiona] scheme of broadcasting, as outlined in Capt. 
Eckersley’s article, I would like to emphasise the point that 
the scheme provides for a choice of programme only partly 
by increasing the range of the proposed new station or stations. 
Presumably, each of the programmes, whether radiated from 
one central station or from five in the north and five in the 
= south, will be a mixed programme as at present. I do not 
think this plan will improve matters much. In my opinion 
what is required is a system of different programmes, each pro- 
gramme being of the same nature throughout, so that the 
listener who wishes to change over from dance music to a 
lecture can effect this by simply tuning in the particular wave- 
length on which the desired item is being broadcast. Thus, 
supposing there were one central station radiating ten different 
programmes on ten different wavelengths, the transmissions 
might be arranged as follows :— l 
Proceedings in ‘Parliament. 

Talks and lectures., 
Dance band and kindred combinations. 
Military and brass bands. 
Symphony orchestra. 
Chamber music. 
Musical comedy, revue, entertainers. 
Instrumental solos, duets, etc. 
Vocal solos, duets, etc. 
10. Opera, oratorio and similar productions. 

By this system, if the central station’s range covered the 
whole of the British Isles, the listener could choose whatever 
suited his mood at the time, receiving it direct; or, if several 
regional stations are to be employed, from the nearest in his 
area, 
will eventually succeed in pleasing everybody. 


July 14th, 1927. QUID RIDES. 
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Sir,—Capt. Eckersley’s article in the current issue of The 
Wireless World is very interesting, and I notice that you 
invite suggestions and criticisms from your readers. 

Criticisms and suggestions from persons unaware of actual 
facts only waste a lot of time and do not help in the very 
slightest, and I think that this regional scheme question in- 
volves a great deal more technical data than is in the hands of 
the general listening public. I am writing, therefore, as an 
ordinary listener with a set capable of receiving the local station 
and Daventry at good loud-speaker strength. These condi- 
tions, I understand, apply to the greatest majority of listeners, 
and their position at present is that they have no alternative 
programme. These conditions apply also to crystal set users, 
except that reception is obtained on phones. 

Now, surely this state of affairs is entirely the fault of 
Daventry. In my opinion the whole trouble would be solved 
with less expense by increasing the power of Daventry to about 
40 kilowatts, and by making the transmission totally different 
from the transmission from the lower-powered stations. By 
different I mean both in time and in subject. When news and 
talks are being broadcast from loca stations, Daventry should 
be broadcasting music, and vice versa. 


Only by some such system as this do I think the B.B.C. — 


trouble-would be overcome if the public taste were better served. 
It is without doubt a positive fact that light music, restaurant 
music, as it is aptly called, comes first in the public taste, and 
as things are at present we do not get eouel of it. Apart 
from individual entertainers of special mexit, practically all the 
S.B. programmes are composed of either heavy high-brow music 
or plays. On all S.B. occasions, which are many, we get, 
therefore, no alternative, but when ordinary middle-brow music 
is being broadcast we get alternatives when we don’t really 
need them. You will see from my remarks, therefore, that I 
consider the constitution of the programmes. to be of more im- 
portance than a regional scheme. 

As far as is economical and practicable, I do not~think that 
the stations could be better placed than they are at present. 
There might be a slight advantage in doing away with the 
relay stations and by putting the present main stations in a 
more sparsely populated area, but they would have to be not 
more than ten to fifteen miles away from their respective studios, 
or the quality of transmissions is bound to suffer. The power 
should be increased to not more than 3 kilowatts, or the scheme 
will defeat its own object. | 

Apply this idea in the case of.the Manchester station. Man- 
chester’s suburbs extend on all sides for ten miles or more, 
and it would be difficult to find a really sparsely populated area 
within a radius of twenty miles. Imagine, then, that the 
station is put fifteen miles out on the Cheshire side; inside a 
six- or seven-mile radius of it there would be actually eight 


‘ chief residential centres, to say nothing of countless villages; 


these people would undoubtedly be worse off than they were 
before. I think I am safe in saying that on four out of five 
commercially made local station receivers Manchester comes in 
strongly throughout half of the entire tuning range of the 
condenser at a.distance of seven miles. What would reception 
be like, then, at the same distance if the power were increased 
to three or more kilowatts? No, I think that to serve every- 
body fairly the Manchester station is best situated where itis, 
in the centre of the town. I think these remarks will also apply 
to the majority of towns whose city area is not of a residential 
nature. 

' In my ‘opinion, the ideal scheme is impracticable ; if the land 
line snag did not enter into the argument the ideal scheme 
would be to have about four stations radiating about fifteen 
kilowatts. These stations should be in Central Wales, Wilt- 
shire, Huntingdon, and the centre of Yorkshire. There should 
also be a station of about twenty kilowatts in the centre of 
Scotland. These stations would all transmit on the lower 
wavelength band, and Daventry would transmit either one. or 
two programmes at forty kilowatts on the high band. 

In conclusion, I would urge that whatever changes are made 
we are not denied the joy of knob twisting. -Capt. Eckersley 
says in his article that broadcasting is a public service, but do 
we want it laid on like water or electric light? The moment 
something becomes easy all the charm and wonder of it goes. 
Make it better for the ordinary listener by all means, but don’t 
forget the experimenter, the man whose hobby is his wireless; 
don’t kill his golden goose with one fell swoop. 

Timperley, Ches. E. H. WHITTAKER. 

July 15th, 1927. ; 


Sir,—Having read Capt. P. P. Eckersley’s account of the 
considerations which led up to the proposed regional scheme, 
purely from a listener’s point of view I have concluded that 
what we listeners really want is alternative eae 
choice of subject matter—to interest us in leisure hours. 

This could very well be accomplished with the present sys- 
tem of broadcasting stations by giving us regular programmes 
from each station and abolishing the relay system, which is at 
the root of all the evils the B.B.C. has inflicted on the 
community. . 

We listeners are nightly compelled to turn to foreign stations 
for amusement, or alternatively, listen to the same old Jazz 
band. I have gone the rounds of all B.B.C. stations and had 
the same horribly discordant stuff hurled at me from the loud- 
speaker until in disgust I pick up something really worth 
settling down to in an armchair after a long day’s work. But 


.that is in some far away land where the listeners appreciate 


” music. 
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If all stations had a different programme, and not so much 
talk, there would be less grumbling. 

Further, I suggest that the programme editor should see that 
when talk is on the air at one station music should be de 
rigeur at the next nearest station. Talks sandwiched in the 
centre of an evening’s programme are simply unwanted items. 
‘The news, bulletin is bad enough and long enough for any 
` evening’s talking. It comes to very few of us to go big game 
shooting at the North Pole. We would be more easily satisfied 
with a ‘‘ wireless’ talk—at least it would be more palatablo— 
say, about once a month. 

Capt. Eckersley evades the question at issue at the moment by 
clinging to the long-wave stations. No mention is made of 
giving alternate programmes on 30 or 60-80 metres. 


regarded as absurd. Yet this station is daily heard in every 
comer of the globe by someone. ° 

Why is it impossible to rig up a small transmitter at each 
of the B.B.C. stations to transmit something. or other on, say, 
40 to 45 metres. They would not interfere with the big fellow 
on 300-500 metres, and certainly do not require 500ft. masts 
700ft. apart for aerials. Besides, what a fillip it would be to 


the set manufacturers ; everyone would be wanting short-wave | 


outfits. 
In conclusion, I warn Capt. Eckersley that the wireless world 


is incapable of digesting much more ‘‘ jazz’’ after 10 p.m. every — 


night. If Paris can give good concerts up to midnight why is 
London years behind? | T. TURNER. 
Sheffield. 
July 14th, 1927. 


Sir,—As an ordinary listener I cannot understand the broad- 
cast position in this country at all, and why so much space 
is wasted in the Press over endless discussions. With your set, 
the ‘‘ Wireless World Five,” all German. stations, such as 
Breslau, Stuttgart, Frankfurt, Langenberg, come in regularly at 
full loud-speaker strength, and French and other foreign stations 
are good; but, with the exception of Birmingham, where are 
‘the B.B.C. stations? (London is my local.) A few faint 
sounds after a good deal of knob twiddling represent the B.B.C. 

As a patriotic Briton I will give way to no one, but I am 
driven in exasperation to say, scrap the lot and get some 
German engineers to instal six stations with German apparatus. 
I don’t beljeve the whole of the B.B.C.-combined could muster 
up the efficiency of Frankfurt, Stuttgart, or Breslau, apart from 
Langenberg. Think of the alternative programmes Germans 
must have. Are oyr transmitters on a par with magnetos? If 
80, give me a Bosch every time. l ; 

Please note my criticism is essentially constructive. We have 
a very successful example in Germany, and all we have to do is 
to follow the ‘same plan—if our engineers are capable of con- 
structing the apparatus. . 

- Why devise all sorts of wild-cat schemes when we have one 
to copy? 7 

Has Dublin got British or foreign apparatus, as this is far 
better than any B.B.C. station except 2LO? 

i L. LONGDEN THURGOOD. 

Much Hadham, Herts. ; 

July 14th, 1927. 


EMPIRE . BROADCASTING. 


Sir,—In view of the recent interest in short-wave broadcast- 
ing I thought you might like to know that at the present 
‘time PCJJ, 2XAF and KDKA are: received with ease, 
- the strongest signals being those from PCJJ, 2XAF being 
next; KDKA is comparatively weak. The power of PCJJ is 
not known to me, but loud-speaker results are obtained by 
using a O-v-5 set, choke coupled. | 

It would appear that Empire broadcasting is a matter for 
the home Government, in conjunction with the Colonial 
Governments, to consider at once. It is not only a means of 
linking up the Colonies with ‘‘ Home,” but it is also a very 
powerful instrument of propaganda. 


The cost of a short-wave broadcasting station, on a wave- 


length in the neighbourhood of 28-32 metres,- should not be 
excessive, as there is apparently no reason, except a financial 
one, why Daventry should not transmit the usual programmes 
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the feeble efforts of KDKA during the last couple of years are . 3 ) 
` appalling noises. 
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on short waves at the same time as the usual long-wave trans- 
mission. The power, of course, would probably have to-be 
much greater than that used at present. 
. An article in The Times recently stated that Daventry had 
been experimenting on short waves for some weeks. The power 
must have been very low, as no one out here has-heard any- 
thing from that station. | 
The hours of -roadcasting at home would only: serve a small 
section of the Colonies, but a large enough portion to conduct 
experiments. The time in Nigeria is, luckily for residents, the 
same as British summer time. e a : 
This. particular part of the world is one of the worst for 
X’s, and the consequence is that, with the exception of, say, 
20 days in the dry season, December to February, it is quite 
impossible to use a receiver on the 300-600-metre band without 
There have been good loud-speaker results, 
on a few occasions, from England and Spain; Barcelona being 
as a rule strongest, and, incidentally, Newcastle is generally 
stronger than London. The set used was 3-v-3 transformer 
H.F. and choke-coupling L.F. : l 
Finally, it would seem that the Government, would gain con- 
siderably by voting a small sum for short-wave broadcasting. 
It would make the whole difference to life in a country such 
as Nigeria, especially away from large stations. 
It may be possible to'obtain a certain amount of revenue 
from users of short-wave receivers, but this is rather a delicate 
matter to approach at the present time. 
It will become very necessary in the near future to devise 
some means of preventing radiation from the receiver’: aerial; 
this has been done on 200 metres, it will now have to be done 
on 30 metres! “ ENTHUSIAST.” 
Lagos, Nigeria. 
June 19th, 1927. 


Sir,—I have perused carefully the correspondence you have 
published on the above matter, and have noted your Editoria! 
comments from time to time, and it appears to me that while 
the question of cost of erection of a short-wave. station and the 
subsequent revenue—if any—is being discussed, the technical 
aspect of the matter is being overlooked. I realise that to get 
the money first and start experimenting afterwards is a sound 
idea, but to expect the B.B.C. to provide the necessary funds is 
hardly fair. As Mr. Jas. Hudson, in your issue of July 6th, 


. points out, why don’t the Colonies contribute, as it seems to be 


primarily for their benefit that the station is advocated? 

To come to my main point, however, none of your corre- 
spondents, with the exception of Mr. Hankey (May 25th issue), 
who I am inclined to think rather wandered from the point, 
appears to have considered the technical difficulties involved in 
short-wave transmission and reception. These waves “‘get 
there,” but do they get there in time? From my ‘ Time Con- 
version ” table I find that, to receive the 9.30: p.m. news from 
London, listeners in Australia will have to get up at 8.30 a.m. 
the next day; those in India 4.50 a.m.; while those in South 
Africa will have to delay going to bed until 12.30 a.m. 

Americans, who have numerous short-wave stations of their 
own, could listen to this part of the programme in comparative 
ease while waiting for afternoon tea. As this proposed station 
of ours would most probably rely on tapping our main stations 


for its programme, then the Colonies. would have to be content 


with our 5 p.m. to midnight session, whether the time was 
convenient or not. Incidentally, I might point out, countries 
west of ours appear to be most favourably situated, inasmuch 
as they are behind us in time. 

This question of longitude is important. 

A further consideration will show that: on account of the 
“ skip-distance ” effect listeners in all parts of the British 
Empire will not be able to receive the same items of the pro- 
gramme unless our short-wave station transmits on two or - 
more wavelengths at once, the length of which will have to 
vary with the time of day. 

The technical difficulties are numerous, and I am of the 
opinion that the B.B.C. are wise in hesitating before spending 
public money on an enterprise which will require a great 
deal of experiment to make it a perfect Empire broadcasting 
service. J. ©. FINGLASS. 

Wallasey. 

July 12th, .1927. 
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A Question of Selectivity. 


I have constructed the “ All Wave Four”? 
receiver, described in your April 27th 
issue, but have actually made use of 
the modified circuit which you pub- 
lished in the June 8th issue. The re- 
ceiver seems to bring in distant sta- 
tions on both long and short wave- 
lengths at very good volume, but the 
selectivity is not quite so good as I 
had been expecting. I am using in 
the L.F. stage a valve having an 
A.C. resistance of 16,000 ohms, and 
an amplification factor of 13.5. 
H. M. 


In all probability the lack of selectivity 
which you are experiencing is due to the 
fact that the valve you are using has an 
A.C. resistance less than that specified. 
The valve which should normally be used 
in this receiver should have an A.C. resis- 
tanco of at least 20,000 ohms, and prefer- 
ably 30,000 ohms, with, of course, as high 
an amplification factor as can be obtained. 
If still greater selectivity is desired, it 
will be possible to use a valve of still 
greater A.C, resistance up to a maximum 
value of about 50,000 ohms, provided that 
the valve has a commensurate increase 
in amplification factor. If this latter 
point is not attended to the sensitivity of 
the receiver may be disappointing. 
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Modernising an Amplifer. . 
I have a four-valve receiver, employing 
two transformer-coupled D.F. stages, 
and am desirous of changing over the 
first stage to resistance coupling. I 
have got the necessary anode resist- 
ance, coupling condenser, and grid 
leak, but am not sure of the exact 
method of changing over, and should 

like your help in this matter. P. C. 


It is quite a simple matter for you to 
change over from transformer to resist- 
ance coupling. <All you need do is to 
connect the anode resistance in the posi- 
tion at present occupied by the trans- 
former primary, connect the grid leak in 
the position at present occupied by the 
transformer secondary, and connect your 
coupling condenser from the plate of one 


valve to the grid of the succeeding valve.. 


We are here assuming that your receiver 
employs no reaction. If it does so, the 
only difference will be that instead of con- 
necting the condenser from the plate of 
detector valve to grid of succeeding valve, 
you must connect the condenser from the 
high A.C. potential end of the anode 
resistance to the grid of the succeeding 


addressed envelope for postal reply. 


valve, at the same time connecting a. 


0.0001-mfd. fixed condenser in parallel 


with the anode resistance. 
o000 


A “Universal” Reversal. 

I have built the “ Universal Three-Valve 
Receiver”? described in your issue of 
August 18th last, but whilst results 
in general are very good, I find to 
my astonishment that increasing the 
capacity of the reaction condenser 
decreases the reaction ‘effect, whilst 
decreasing the value of the reaction 
condenser increases reaction until the 
set oscillates at minimum reaction 
position. I hare used a 0.0003 mfd. 
reaction condenser ag specified, 
Surely this is all wrong? 

D. G. N. R. 

You doubtless have in mind the Rein- 
artz circuit, and the modifications of it, 
such as the Weagant circuit, etc., where 
an increase in the capacity of the re- 
action condenser brings about an in- 
crease in reaction effect, but in the Schnell 
circuit which this receiver uses things are 
quite different, and the action of the re- 
action condenser is in the reverse order 
to its action in the case of the Reinartz 
circuit, etc. If you will carefully read 
the article again we think that you will 
find that this was very clearly explained 
under the title of “ The H.F. Traffic Prob- 
lem.” Your receiver, then, is behaving 
in a perfectly normal manner. 
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From Old to New. 


I possess a four-valve sct employing a 
direct-coupled aerial and tuned anode 
type H.F. stage, a leaky grid recti- 
fier, and a two-stage transformer- 
coupled amplifier, my reaction coil 
being coupled to the acrial coil. This 
set was constructed three years ago, 
and has given 
results, but the selectivity has always 
been poor. Recently I was told that 
I ought to modernise this receiver, 
and have accordingly neutralised the 
U.F. stage, but can detect no im- 
provement, cither in sensitivity, sclec- 
tivity, or in quality. Where have I 
gone wrong? J. W. 

You are evidently labouring under a 
very common misapprehension with regard 
to the purposes of neutralisation. 

Neutralising the stray capacities of an 

H.F. stage will confer an increase neither 

in sensitivity, selectivity, nor quality, and 

in fact, in the case of a set like yours, 
will confer no benefit whatever. The sole 


moderately good 


question must be accompanied by a stamped 


purpose of neutralisation is to balance out 
the stray capacities of an H.F. stage, 
and thus stabilise it in an efficient manner, 
Your receiver is already stabilised, in the 
old-fashioned and thoroughly inefficient 


. method of putting the whole aerial load 


across the grid circuit of the H.F. valve, 
thus effectively “holding it down.” 

To modernise your receiyer, we would 
suggest the following improvements. A 
coupled aerial circuit; an efficient method 
of coupling between H.F. and detector 
valves, using a properly designed H.F. - 
transformer with a low resistance second- 
ary; an anode bend detector, followed by 
a stage of resistance coupling, and a good 
transformer in the last stage of L.F. 
You should also, of course, use modern 
valves of a suitable type. You will then 
find that your receiver is distinctly lively, 
and will both need and feel the full 
benefit of the neutralisation of the H.F. 
stage. We would commend to your notice 
a modern circuit of the type given to 
“C. F. T.’ in the “ Readers’ Problems ” 
section of this journal of June 8th, which 
can be thoroughly recommended. A cir- 
cuit ef this type is not only stable and 
easy to tune, but ıs sensitive, selective, 
and productive of good quality: 
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A Moving Question. 

I have a two-valve set which gives me 
reasonable results on my junior 
type loud-spcaker, the quality being 
good and the volume adequate for 
my needs. I have been reading a 
great deal about the virtues of mor- 
tng-coil loud-speakers. Is it worth 
my while building one? 

L. M. T. 


No, we do not think it would be worth 
your while going to the trouble of making 
a moving coil loud-speaker unless you are 
prepared also to remodel your receiver. 
In order to get satisfactory results with a 
loud-speaker of this type one must be 
sure that the output valve of the set is 
not only capable of dealing with plent 
of power, but also that it is supplied wit 
plenty of power.` Succinctly, this means 
that you must first get a big power valve 
for use in your last stage, and yon must 
then supply it with plenty of H.T. and 
corresponding G.B. in order that it will 
deal adequately with big power, and then 
you must feed it with a reasonably gocd 
input; by which we mean to iñdicate that 
the input must not only be as distor- 
tionless as possible (which postulates the 
use of a well-designed receiver) but the in- 
put must also be reasonably strong. 
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Battery Eliminators and “Howling.” 


I have recently replaced my high-tension 
battery by an eliminator working cff 
` D.C. mains, but since this chanye 
my receiver has developed a kigh- 
pitched howl. The receiver con- 


prises a detector valve followed by 


two transformer-coupled L.F. valves, 
the first being a 2.7 to 1 ratio and 
the. second a 4 to 1. The détector 
valve is a Mullard P.M.3, the first 
L.F. a P.M.4, and the output valve 
a P.M. 254. I recently tested the 
recetver on dry batteries, but could 
not reproduce the “howl”? which 
troubles me when the eliminator is 
used. I cannot cure this by adjust- 
~ ment of the grid bias or value of 
H.T. on the various valves, and 
would be obliged if you could assist 
me in this matter. E. T. D. 


When a battery eliminator replaces - 


either a dry battery or an accumulator 
for the H.T. supply certain complications 
are introduced into the circuit, the most 
serious being a series of high resistances 
in the external anode circuit of each 
valve. These resistances will have a dif- 
ference of potential across their ends 
which in many cases results in a feed 
back of low-frequency oscillation from 
one or more of the L.F.. valves to the 
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anode of the last valve, and connected in 
the manner shown in Fig. 3 on page 795 
of The Wireless World issue for June 
22nd last. In addition we suggest you 
carefully read the article by ‘ Em- 
piricist ’’ on the same page, explaining 
the probable -causes- of low-frequency 


‘“ howls,” and apply the curative mea- 


sures recommended. 
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A Stable Reflex Receiver. 


I am very interesled in reflex receivers, 
and during the past six months have 
constructed a number of sets embody- 
ing this principle. . The impression I 
have gained is one of general instabil- 
tty both as regards the H.F. valve 
and also the T.F. valves, the latter 
resulting in ‘‘ howls,’ “squeaks,” 
and other strange sounds. I should 
be obliged if you could recommend a 
reflex circuit which does not possess 
these undesirable qualities. 


G. R. D. 


The reflex principle is one of the most 
difficult to apply with any degree of-satis- 


faction; this is mainly due to the ‘“‘ mix- _ 


ing up ” of H.F. and L.F. in the same 
oscillatory circuit. However, if precau- 
tions are taken to provide separate paths 
for the H.F. and L.F. components, the 


0:0003 mfd 
0:0002 mfd 
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connected between this circuit and the 
anode of the H.F. valve. Grid current 
rectification is used as this is more 
sensitive than anode bend, and no advan- 
tage would accrue by the adoption of the 
latter in view of the damping already im- 
posed on the detector by the circuit 
L,C,. The usual method of reflexing is . 
to connect the secondary of the L.F. . 
transformer in the low-potential lead 
joining the circuit L,C, to the valve V,, 
and the low-frequency component would 
be passed through the tuned circuit to 
the valve. By connecting a high-fre- 
quency choke to the grid of the first valve 
and providing a small capacity condenser 
between this grid and the tuned circuit, 
the low-frequency oscillations are con- 
veyed direct to the grid and prevented 
from passing into the closed circuit. At 
the same time the H.F. oscillations can- . 
not enter the low-frequency path owing 
to the presence of the H.F. choke. The 
same applies to the anode circuit of this 
valve, the H.F. passes to the circuit L,C, 
and the low-frequency component passes 
through the H.F. choke to the L.F. trans- 
former T,,. . 

For the normal broadcast wavelengths 
L, and L, can be either a centre-tapped 
coil or two plug-in No. 50 coils. L, will 
depend upon the aerial constants, but 
usually a No. 35 coil will be found satis- 


Fig. 1.—A stable three—-valve refiex circuit suitable for long and short wavelengths. 


detector. This ‘‘reaction’’ effect causes 
the amplifier to go into oscillation at 
audio. frequency, the pitch of the note 
(generally termed a ‘‘howl’’) being 


governed by the inductance and capacity `. 


in the circuit. In the anoriy of 
similar cases experienced this instability 
In the amplifier has been overcome by 


reversing the connections to the second- - 


ary winding on one of the low-frequency 
transformers, and we think this may 
lead to a cure in your case. Further, we 
would~recommend the inclusion of a 


choke-capacity. output circuit in the 
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most serious difficulty disappears. Fig. 1 
depicts a circuit embodying certain de- 
partures from the practice usually adopted 


‘in reflex receivers and by the use of H.F. 
chokes and small capacity -ondensers, the 


signal frequencies and the speech fre- 
quencies are guided along their respeczive 
paths. L,C is the aerial tuning circuit and 
L,C, the closed circuit to which is 
coupled the H.F. neutralising coil, L,. 
The high tension is supplied to the first 
valve via an H.F. choke, and the radio 
frequency oscillations passed to the tuned 
circuit L,C, by a 0 mfd. condenser 


factory for use in this position. A No. 
50 coil will also be effective in position 
L,. For the longer wavelengths L, should 
be a No. 150 coil, L, and L, each No.:250 
coils and the same for T4, 

The valves V, and V, should not have 
a very high A.C. resistance, and one of 
about 20,000 ohms, such as the Mullard 
P.M.5X, Cossor 610.H.F., or valve of 
similar characteristics can be used. In 
the position V, a good power valve must 
be used, a typical example being the Mul- 
lard P.M. 256, Marconi D.E.5A, or one 
haying similar constants. 
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Too Many Henries Spoil the Quality. - 


I am about to add a choke filter output 
circuit to my receiver, and have the 


= opportunity of acquiring either a 100-: 
Which — 


henry or a 20-henry choke. 
would you advise? EF might say that 
my set is of the standard four-valve 
type, with a 4,000 ohm valve in: the 
output stage. D. R. 
Failing further technical data concerning 
the two chokes you have offered to you, 
we should advise you to select the 20- 
henry choke for your purpose. Since an 
output valve is always of low impedance, 
it is quite in order to use a choke of 
20-henries inductance without fear of los- 
ing the lower musical tones. 
to bear in mind is this, Is the iron core 
of the choke suitably designed for carrying 
the magnetic field set up by the passage 
through the choke windings of the normal 
plate current of a power valve? Assuming 
that two chokes are made with identical 
cores, but with widely different in- 
ductance, brought about by different num- 
bers of turns, the one of higher inductance 
will always get saturated long before the 
one of lower inductance. Therefore, 
generally speaking, choose the lower value 
of inductance for a choke filter output cir- 
cuit, becausé there is less risk of satura- 
tion setting in. At the same time, this 
rule does not always hold good, for it 
would be possible to design a 20-henry 
choke using a large number of turns, and 
an iron core of inferior design, which 
would saturate under the influence of a 
current which a specially designed 100- 
henry choke would deal with adequately. 
In practice, however, one will generally 
not go wrong if one bears in mind the 
rule of choosing a high-inductance choke 
for use in a choke-coupled amplifier, and 
a low-inductance choke for use in a loud- 
speaker filter circuit. z 
l 0000 


Correct Values of H.T. 

1 shall be glad if you can tell me the 
correct value of H.T 
H.F. valve. The receiver which J 
am using is a four-valve receiver with 
one stage of H.F. detector and 
2 L.F. G. R. M. A. 


From your question it. would appear 


that you are under the impression that 
the value of H.T. to employ on an H.F. 
valve is critical. This is not so. The 
H.F. valve in any receiver is only an am- 
plifier just the same as the L.F. valve 
in any receiver, and no separate tapping 
is needed for H.F. valves. Usually the 
H.T. plus leads of the H.F. valve or 
valves may be connected up to the H.T. 
plus terminal which feeds the first L.F. 
valve. An H.T value of 100-120 volts 
may be used with the commensurate 
valu of grid bias necessary to keep the 
work.ng point on the straight part of the 
grid-volts anode-current characteristic 
curve. We mention that the H.F. valves 
can receive the same H.T. as the first 
L.F. valve, because many people are 
using an L.S.5A type of valve for their 
second L.F. (that is, output valve) with 
an H.T. voltage of about 200 volts, and 
therefore a separate H.T. tapping is re- 
quired, although in cases where the D.E.5 
‘ypc of valve “s used as output valve 


The point 


to use on my 


Wireless. 
World 


there is no reason why all H.F. and 


L.F.. valves should not receive the same 

value of H.T. voltage and use a common 

H.T. + terminal. 
. Oooo0°0 


Recording Morse Signals. 


I wish to operate a Morse recorder from 


my receiver, and shall be glad if you 
wul inferm me how to do this, Will 
it suffice to connect the input ter- 
minals of my instrument direct. to the 
output terminals of my receiver? 


T. P. V. R. 


In the first place, it will be necessary 


for you to have a receiver containing at 


least one L.F. stage, which will be capa- 
ble of giving very good signal strength. 
The output terminals of this set should 
then be connected to an output trans- 
former of the step-down type. In other 
words, the primary of the transformer is 
connected in the plate circuit of the final 
valve, the secondary being connected in 
series with a carborundum detector and a 
relay. The current which actually 
operates the recording instrument is con- 
trolled in the usual manner by the relay. 


CARBORUNDUM 


TO RELAY 


[= 
~ 
a. 
}~ 
2 
1°) 


TRANSFORMER 


FINAL VALVE 
OF SET 


Fis 2.—A simple circuit for Morse 
recording. l 


We illustrate this in our Fig. 2 given 
herewith. It will be appreciated, of course, 
that it is necessary to rectify the L.F. 
output before applying it to the relay. 
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How to Choose Valves for the 
“Everyman Four.” . 

I have constructed the ‘‘ Everyman 
Four” receiver, and am wondering 
if you would recommend me what 
valves to use. I ask this because 
some few wecks have elapsed since 
the book was published, and it oc- 
curred to me that more suitable 
valves night have appeared on the 
market. R. T. D. ~ 

In the ‘‘ Everyman Four ” receiver, it 
is advised that a valve of approximately 
30,000 ohms A.C. resistance be used in 
the H.F. stage. Naturally, in the interests 
of amplification, you will. choose, from 
among the many 30,000-ohm valves on the 
market, that valve which gives the highest 
amplification factor. This indicates that 
your valve will be, at any rate, a six-volt 
valve, and that you will only use a four- 
or two-vo]lt valve, which are less efficient, 
if you are interested i. economy. With 
regard to the detector valve, a valve of 
about 70,000 ohms A.C. resistance is re- 
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quired, although here it might be pointed 
out that usually a two-volt valve, because 
it has a shorter filament, and. therefore 
lower filament resistance, has a more 
sharply defined bottom bend than a six- - 


. volt valve of similar type, and therefore 


usually makes a better anode bend recti- 
fier. A six-volt high impedance valve, | 
however, makes a very good anode bend 
rectifier. 

Whatever valve you use, however, make 
provision for critical adjustment of bias, 
so that the working point can come on the 
bottom bend, as modern .anode bend valves 
have much more sharply defined bottom 
bends than the older types, and conse- 
quently require much more careful ad- 
justment of their mean grid potential, 
or results will be obtained which are in- 
ferior to those given by the older type 
of valve, where this point did not require 
such careful attention. In fact, the better 
the valve the more critical the adjust- 
ment might be a good slogan to observe. 
With regard to the first L.F. valve, you 
should use a valve of-about 30,000 ohms 
impedance, again with as big a magni- 
fication factor as possible, and therefore 
here again a six-volt valve should be used 
in preference to one of lower voltage. 
The final valve should be one capable of 
handling a big grid voltage swing with- 
out the working point straying from the 


straight and narrow path bounded by its 


bottom bend on the one hand, and its 
intersection with the zero grid volts axis 
on the other hand. You should there- 
fore choose a valve of about 4,000 ohms 


A.C. resistance, the amplification factor 


being relatively unimportant here. 

You will appreciate that even a 4,000- 
ohm valve will only handle adequate grid 
voltage swing provided that it has a high 
H.T. voltage (120 to 150) and a com- 
mensurate value of grid bias, and so these 
points should be carefully attended to. . 
A moment’s thought will reveal to you 
that the few simple rules given above 


will enable you always to choose correct 


valves for the “Everyman Four” no mat- 
ter how large the number of new valves | 


= which appear on the market, fer all you 
have to do is to ascertain the characteris- 


tics of any new valves, and then follow ` 


the rules we have given you. 


e oo0og 


Battery Bias. 


I am building the “ Everyman Four” 
receiver and am going to use four- 
volt valves throughout in conjunc- 
tion with a four-volt accumulator. 
Please tell me the correct values of 
fixed resistors ta use at R, and Re 

Soia L.S. TL 


In your case you must abandon the ' 
use of the resistors and take your gr! 


- bias from your grid battery instead of 


by means of the potential drop across ` 
the resistors. You are advised to follow 
the.wiring diagram given to “ A. L. C. 
in the “ Readers’ Problems Section” cf - 
this journal for April 13th. The ques- _ 
tion asked by “A. L. C.” was similar ` 
to yours except that he was using two 

volt valves, but the diagram and par 
ticulars given in full to him apply equally - 
to the case of four-volt valves. 
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METRES OR KILOCYCLES. 


| HE recommendation: has been put forward by 
the B.B.C. that frequency in kilocycles in- 
stead of wavelength in metres shall be 
adòpted as the , numerical indication of 
~~ station tuning. Thus it is hoped that we 
shall no longer refer to the wavelength of 
the Daventry station as being 1,600 metres, 
but instead that the frequency is 187. kilocycles. The 
product ,of ‘wavelength and frequency is the velocity of 
the ether wave and is a constant (300,000,000 metres a 
second), so that frequency is obtained by dividing 
300,000,000 by the. wavelength. : Until the proposal 
meets with more general support wavelength is to be given 
by the B.B.C. as well as frequency, though, so far as 
the listener is concerned, both wavelength and frequency 
are not required in determining dial settings in the pro- 
cess of tuning, and it is probably hoped that sooner or 
later wavelength will cease to survive. 

Why is this change to kilocycles required, and what are 
the advantages to be gained? It must be borne in mind 
the station wavelengths are allotted not according to 
wavelength differences in metres, but on ‘a basis of differ- 
ences in frequencies. To prevent interference by hetero- 
dyning, the separation of ro kilocycles between broadcast- 
ing stations has been agreed upon. Thus from a list of 
station frequencies rather than wavelengths it can be seen 
at a glance where spaces exist for the working of new 
stations. A tuned circuit of good design covers a wave- 
length range from just below 200 metres to nearly 550 
metres, representing a frequency band of goo k.c., and 
giving a separation of 2 degrees between stations on the 
tuning dial. 

So far as the hiene is concerned, the adoption of 
kilocycles would prove less tax on the memory than a 
. scale of wavelengths in metres. ` For instance, the wave- 


lengths of several of the British stations are represented . 


as 491.8, 384.6, 361.4, 353, 326. 1, 297, 294, 277.8, 
275-2, 272.7, 252.1. Expressed in kilocycles these be- 
come 616, 780; 830, 850, 920, 1,010, 1,020, 1,080, 1,090, 


A7 


' metres. 


1,100, 1,190, ‘numbers which are easily visualised. The 
process of allocation avoids the use of decimals, and the 
10 kilocycles separation assures a pougat as the last 


digit. 


It is by reference to station frequency that superhetero- 
dyne receivers are operated, while. a better understanding 
of the principles of modulation would result by a miore 
general acquaintance with radio frequencies in. their 
relationship with audio frequencies. 

On the other hand, assuming a development in short- 
wave broadcasting, the numerical representing frequency 
is less conveniént than the expression of wavelength in 
Three wavelengths in use to-day for short-wave 
broadcasting. are 22.02, 30.2. and 32.79 metres, which, 
expressed in kilocycles, become 13,620, 9,920 and 9,150. 
In regard to short-wave transmission also there is the 
direct relationship betweén the length of an aerial and 
its fundamental wavelength, and the actual wavelength in 
metres, therefore, conveys a number which is of rea} value 
in the setting up of a station. For short-wave transmis- 
sion and reception “‘ wavelengths,” therefore, will prob- 

ably continue to be used in preference to ‘‘ frequencies,’’ 
and the adoption of the frequency scale for the broad- 
casting band will result in the use of two forms of tuning 
unit. 

Standing in the way of the adoption of-a scale of kilo- 
cycles is the natural prejudice which exists towards aban- 
doning a system with which we are familiar for one 
embodying ‘a range of figures which for a while will con- 
vey little as to relative magnitude. To think in terms 
of a new unit will present difficulty, and in so far as the 
experimenter 1s concerned. frequent reference will need to 
be made to a kilocycle-metre conversion table. 

Receiving sets and wavemeters which are calibrated in 
terms of wavelength will require new scales of frequency, 
though it must not be thought. that the utility of tuning 
condensers following definite straight line laws will be- 
come obsolete. Correspondence is invited on this subject, 
and an expression of views may serve to guide those with 
whom the responsibility rests for recommending the 


change. 
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‘adjusting for some considerable time. 
` dispose‘of the buzzer question. . We buy a good one and 
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Re Indispensable Instrument for the 


Experimenter’s Laboratory. 
By W. JAMES. 


BUZZER wavemeter is one of those instruments 
which, the ‘‘ advanced ’’ experimenter affects to 
despise, although it is really his best friend. 
Many experimenters would have nothing less than a 
heterodyne wavemeter, but while they are collecting the 
batteries to set it up the humble buzzer wavemeter has 
usually done the work. ) 3 
There appears to be a widespread idea‘that the buzzer 
wavemeter-is not. an instrument of precision. It is 
popularly supposed to tune broadly and to be rather a 
troublesome instrument. One has to admit that a buzzer 


. can be a most annoying thing, but only a cheap, nasty - 


buzzer. A. good one will buzz every time it is switched 
on, and the pitch of the note emitted will not vary very 
much unless it is badly adjusted.) > ae 


`` Reliability Essential. s & 
- Reliable buzzers are not very expensive and work from 
a single dry cell. _A.cell of medium size, such asa 
Siemens type ‘‘ T,” will last for a long while, and when 
the buzzer has been carefully set it will not need re- 
Thus we can 


soon forget the old things we used to be obliged to use. 
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Fig. l.—Theoretica! diagram. The numbers and letters cor- 
: respond with the wiring diagram in Fig. 4. 
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It is probably true that the main defect of the old 
type of buzzer wavemeter was its failure to give a clear, 
sharp signal—rather did it give a signal over many de- 
grees of the tuning dial. But here we have to consider 
the difference between the receivers of to-day and those 


used years ago, when the buzzer wavemeter was intro- 


duced. 


Modern Requirements. 


In the early days of wireless, when crystal receivers 
were exclusively used, the buzzer wavemeter was called 
upon to give a fairly powerful buzz, so as to enable the 
operator to set his crystal detector and to tune his rc- 
ceiver to the appropriate wavelength. To-day there is 
no need for a buzzer wavemeter with a broadcast crystal 


set: Rather do we require a wavemeter with the most- 


sensitive of sets—sets designed to have good selectivity 
and to receive the distant stations. We therefore need 
a wavemeter which radiates a faint -signal; for the set 
will amplify this to loud-speaker strength. Our wave- 
meter must also tune sharply so that we can determine 
with a fair degree of accuracy the wavelength to which 
the receiver is tuned, or, conversely, so that we can set 
our receiver to a given wavelength with accuracy. 

We therefore see that a buzzer wavemeter for use with 
a, modern high-class receiver must be quite a different 
thing from that which was suitable for use years ago. and 


here we have a clue as to why -the buzzer wavemeter tS 
o . A 
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The tapping position can be altered 
to suit the requirements of the reader, 
but the writer has found that’ the values 

“given below are satisfactory when the 
receiver has two or.more valves. 

For the short .waves.a separate. prim- 

ary winding C is used.. This‘is- wound 
at one end of coil B, and its number 
of turns were adjusted so as to pro- 
vide really sharp tuning, with oscilla- 
tions of reasonable strength. 
HAA =. an l \ a - It will be noticed that when the knob 
vep p T N Y of the switch is upright the buzzer 1s 
i =S=* — 7 disconnected from the battery. When 
the switch knob is pushed’ to the right, 
-the long-wave coil A is connected to 
the tuning condenser, coil B is short- 


ra | nected 
Fig. 2.—Construction ‘of: tuning. coil. A has 125 turns of No. 32 D.S.C, tapped at the circuited, and the buzzer is ae 
25th turn. B has. 29 turns of 27/42 Litsendraht, and C, 6 turns of No. 32 of D.S.C. | to the tap on the coil. When the 


not always looked upon ati favour. Its very simplicity 
has been its downfall. i 

People take a‘ coil and tuning condenser, shunt the 
circuit with a cell and buzzer, and say they have a buzzer 
wavemeter. They havé, of course, but it is an old- 
fashioned one, which tunes very broadly and pive; too 
loud a buzz for modern receivers. 

The first requirement of.a modern wavemeter is sharp 
tuning. We therefore have to provide a resonant circuit | 
with quite low losses. To do this it is necessary to pro- 
vide a really good tuning coil and tuning condenser, and, 
having done this, the buzzer must be so coupled to the 
tuned circuit that the effective resistance of the latter is 
not unduly increased. If we connect the buzzer direct 
to the ends of the tuned circuit the tuning is bound to be 
very broad, because of the damping effect of the buzzer 
circuit, and, incidentally, the oscillations produced will 
be far too powerful for a modern receiver. 


_ Exciting the Tuned Circuit. 


We have therefore to find a method of causing the 
tuned circuit to oscillate, but without such great damp- 
ing, and it was found after a few experiments that a 
simiple transformer arrangement was ideal. Alternative 
methods were tried, of course, but were not found really 
satisfactory. It was thought at first that a single wire 
from the buzzer to the tuned circuit (a type of one point 
connection) would suffice, but the oscillations produced 
were hardly strong enough. | | 

With the circuit arrangements of Fi vig. 1 we have a 
tuning condenser of .o.oo1 mfd. and two coils A and B. 
Coil ‘A is for the longer broadcast waves, and coil B 
for the shorter waves. . Both are. wound on a tube gin. 
in diameter, and are designed. to have quite low losses. 

One half of the. switch shown is used to short-circuit 
one coil, while the other coil is connected to the tuning 
condenser. This simple switching arrangement is per- 
fectly satisfactory. To excite the long-wave coil A the 
buzzer and battery are connected across a portion of the 
tuning coil A, a tap being made at point D. The 

number “of turns between-the end of coil A marked (5) 
and the tap D therefore determines the coupling, an ae 3 ae 
the damping of the tuned circuit.due to the buzzer. . Plan view of panel: - 
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Two-range Selective Buzze 


switch knob is moved over to 
the left-hand side, the long 
wave coil is short-circuited 
and the short-wave coil is 
connected to the tuning con- 
denser, while the buzzer is 
joined to the short wave ex- 
citing coil marked C. 

A o.oo1 mfd. tuning con- 
denser is used, partly in 
order to obtain a reasonable 
wavelength range, and partly 
to keep the circuit resistance 
down. This condenser 
should be a reliable one, and 
have a capacity curve such’ 
that the tuning curve of the 
wavemeter is a reasonably 
good one. 

The construction of the 
coil will be understood by re- 
ferring to Fig. 2. A piece 
of ebonite 4in. external dia- 
meter by 6in. long, has at one end a w winding of 29 turns 
of 27/42 Litzendraht aie This is coil B, and the 
winding is commenced šin. from the end of the former. 
Its ends are connected A points 1 and 2, and the turns 
are wound touching, making the winding length 1.1in. 
long. If Litzendraht is not available, a fairly good coil 
can be made of the same number of turns of No. 20 
D.S.C. wire. Coil C should be wound at the end of 
coil B, and comprises 6 turns of. No. 32 D.S.C. copper 
wire wound in the same direction. Its beginning end is 
connected to soldering tag (3), .while its finishing end 
goes to soldering tag (5), the connections being made 
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Fig. 4.—Wiring diagram corresponding to the circuit in Fig. L. 
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oe 3.—Arrangement of parts on the panel, ; 


e* 


inside the tube. 
prises 125 turns of No. 
tap at the 25th turn, as Down in Fig. 2. 
of coil A is 1.75in., and it will be noticed that one end 


32 D.S.C. ċopper, wire with a 


is connected to tag (2),. while its- other end’ is connected 
These tags 


to tag (5). The tap is taken to tág (4). 
are held by small 4 B.A. screws and nuts. 

The remainder of the construction is quite easy. A 
Radion panel r2in. x Jin. is used... At one end, and in 
the position shown in Fig. 3, a Cyldon Log’ Mid-line 
o.oo1 mfd. tuning condenser is fastened. In the centre 
of the panel a Burndept double-pole change-over switch 
is fitted, and further along a Burndept 
shunted high note buzzer. There are 
also § terminals. The coil is held in 


inch. long.. 

The wiring dasan Fig: ; show's 
the connections, the’ partic lai position 
of the wires being quitè clearly shown 
in the photographs. Covered connecting 
wire of a.stout gauge is used, and the 
Wires are -so placed mal ei are ' aot 
likely to shift. i PITTS 

-In Fig.” 5 are curves showing ihe 
wW -avelength ' range of the writer’s instru- 
ment. It will be seen to be sufficient 
for all broadcast requirements. 

The w avelength curve shows that the 
condenser setting is the same for wave- 
lengths df .400 and 1,600 metres. ‘This 

' was obtained by adjusting the number 
of turns in the long wave coil A. At 
other points the curves differ, due to the 
fact that one of the coils is t: upped, while 

~- the other one has:a primary winding 
which. has the effect of making the work- 

‘ing capacity -of the circuits. rather 

l A`10 


Coil A- may now. be wound, and com- 


The length 


position by two 4 B.A. screws about an 
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Two-range Selective Buzzer Wavemeter.— 
different. They could be made more 
nearly to. coincide by adding a little 
-capacity to the short-wave circuit, but. 
this is hardly worth while, and was not 
attempted. - 

Finally, three terminals, X, Y and Z, 
are provided so that the wavemeter can be 
used as a tuner or wave trap if. desired. 
Thus, between terminals X Y, we have a 

_ tuned circuit depending upon the position 
of the switch (the cell being removed, of 
course), while if a connection is made 
between terminals Z and Y and terminals 
X and Y, we have a transformer or an 
auto-transformer, depending on the posi- 
tion of the switch, ZY being the primary 
and XY the secondary. This may be 0 50 60 
used as an extra tuned circuit to a re- DIAL READING 
ceiver, or perhaps simply as a wave trap. $ 
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* Fig. 5.—Calibration curves of original instrument showing 
wavelength range. s 


Anyone wishing to do so could, of course, fit a plug-in 
crystal detector when the wavemeter could be used as a 
crystal receiver. | | 


Calibration. 


It is not very hard to calibrate a wavemeter such as 
this. The writer has tried calibrating his from an 
‘“ Everyman Four.” Distant stations of known wave- 
length were tuned in, and the buzzer wavemeter reading 
for the same wavelength was noted. If a number of 
stations are received and recorded in this way, quite a 
ay good curve for the wavemeter can be drawn. This curve 

fi, can conveniently be fastened to the side of the box of the 
re ie instrument, or those who do not caré to bother with a 
wavelength chart can purchase a special condenser didi 
and mark wavelengths, kilocycles, or stations on it. 

The wavenieter illustrated has been used by the writer 
for a considerable time, and has proved itself to be a 
reliable instrument. It is quite invaluable when trying 
new circuits, or-when a definite station of known wave- 
length is desired. ee th des mg 


ADDING H.F. AMPLIFICATION. 


HE ‘addition of an H.F. amplifier to a detector- 
‘JL L.F. combination not particularly designed with this 
object in view is, as a rule, by no means a simple matter, 
and the difficulties in the’ way of ‘a-satisfactory ‘realisa- 
tion of the scheme are greatly increased when the receiver 
already included a high-frequency valve. If this is pro- 
perly balanced, these difficulties are not insuperable, but 
there is one type of set. to which it is safe to say that 
the addition in question cannot be made: namely, that 
having an unneutralised H.F. coupling, the first valve 
of which is normally stabilised by the aerial load. When 
this load is removed by the interposition of another stage 
—however good this may be—uncontrollable oscillation 
Underside of panel. a will almost invariably be produced. 
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À Maclin Devoted to New Ideas me Practical Deuce: 


EARTH TUBE. | to the grid end of the H.F. trans- to operate the. detector will be ob- 
| former secondary winding or, alter- tained from the local station and in 

natively, to the corresponding side of certain circumstances from Daventry. 

the variable condenser. With some 7 : B. W. B. 


Drilled copper tubing is frequently 
used for making the earth connection 
from a receiver, a solid point being 
fitted to the lower end in order that 
the tube may be easily driven into the 
ground. There is no object, however, 
in drilling lateral holes in the tube if 
these become choked up with earth or 
clay, and to prevent this it is a good 
plan to drive a centre punch into each 
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Modified ** All Wave Fong” ” circuit with alternative aerial terminal (A) for receiving on _ 
detector and L.F. valves. 


aerials it may be necessary to insert a TAP WRENCH, | 
small fixed condenser of, say, 0.0002 -. The ordinary tap wrench is a com- 
Preventing choking of holes in earth tube. mfd. capacity between the terminal paratively clumsy tool with which to 
and the grid connection. To operate hold small taps such as SB. A. ; 
hole at an angle of 45° as shown in turn out the filament of the H.F. 
the diagram. This forms a lip at valve and connect the aerial to the 
the lower edge of each hole, which new terminal. The secondary of the 
forces the earth to one side as the H.F. transformer now becomes the 
tube descends, thus leaving the holes aerial tuning coil, and it will be. 
open and permitting water poured in . found that sufficient signal strength 
at the top of the tube to diffuse freely | 
into the surrounding earth. i P A ERA T TA A EEE T ang TELIA : 


o ooo RNB ë ; VALVES FOR IDEAS. : 
N i Readers are invited to submit brief 
AN 4“ ALL-WAVE FOUR” HINT. : details, with rough sketches where neces- : 
: sary, of devices of experimental interest : | 
n simple En P P on ee : for inclusion in this section. A dull- : Telephone terminal used as tap wrench. 
H.F. valve when only detector and : emitter receiving valve will be despatched : 
L.T. stages are required is to fit a ter- : to every reader whose idea is accepted i A-large size islephone terminal is 
minal on the front panel between the ; for publication. : an excellent substitute, and is quite 
neutralising condenser and the’ vari- į Letters should be addressed to the Editor,“Wire- + suitable for sizes up to 6B.A., giv- 
able condenser tuning the H.F . trans- į papas Z a ECA eee Tau : ing ample grip for ‘the fingers. . 
former. This terminal is connected boo ssssssessesssssssssssssssssesssssneennd OO J. K. 
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A Description of the Apparatus on the 
'‘Wlefated “American Legion.” 


By, Our, ‘New. York Correspondent. 


~ 


N the spring of this year several daring’ airmen assem- 
bled: near New York and made preparations to fly 
-across the Atlantic to Paris. One of these machines, 
the ‘‘ American Legion,” came to grief during a test 
flight, with the tragic result that both her pilots; Com- 
mander Davis and Lieut. Wooster, were pinned under 
the machine and drowned in a few inches of water. 

The machine had been equipped with a specially built 
wireless installation, ready for the flight, and this was 
not. seriously: damaged in the crash. As it is likely that 
this same installation may be put aboard another pioneer- 
ing ’plane'in the near future it is thought that a detailed 
description of it may be of interest. 

The transmitter, is designed to operate on 45 metres 
and 600 metres. Fig. 1 
gives a general view of it, 
while Fig. 2 shows the in- 4 
ternal arrangements. The LEGER» 
receiver, shown in the ad 
title of this article, has a f- 
double wave range: 45 i7 
metres, and 550 to 850 
metres. 


Fig. 1—General view of the transmitter. The pee crystal mounting can be seen just above 
the clasp on ieee side of the case. To-the left is the master oscillator valve snd to me right 
i the 50-watt amplifying valve..- ; 


2 13 


World . 


Transatlantic 


‘Plane. l 
Marte | "Bhs oh a Se es 


This equipment was designed and built by the West- 
inghouse Electric Company and the Radio Corporation 
of America in the record time of 21 days. In the 
‘£ American Legion ’’ it.was mounted on two ‘Special 
shelves placed about two feet to the. left of the main 
petrol tank. The recetver was secured to the top shelf, 
and the transmitter on the bottom shelf, both being 
mounted on sponge rubber, to eliminate vibration as far 
as possible. 

The accumulator for lighting ‘the valves was mounted 
on the floor of the fuselage, and a dynamotor was also 
attached to the fuselage. The weight of. the transmitter 
and receiver, less batteries and. accessories, is only 65 
pounds. Weight had to De reduced in every possible 
direction so as not to hamper 
the cruising range or lifting 
power. of the giant ’plane. 


Details of the Transmitting 
_ Equipment. 

The transmitter is com- 
posed of .two units. One is 
a short-wave unit operating 
on a wavelength of 45 
metres, and the other has a 
wavelength range of from 
550 to 850 metres. 

The short-wave part of the 
apparatus consists of a 
quartz-crystal-controlled 74- 
watt master-oscillator valve 
of the UX-210 type. The 
quartz crystal 1s ground to 
hold the master oscillator to - 
90. metres.. The output of 
the oscillator then passes on 
to a UX-211 50-watt ampli- 
fier valve, the output of 
which is tuned to 45 metres, 
or twice the frequency. of 
oscillation of the crystal. 
This output circuit is then 

_coupled to the trailing aerial. 
The day and night range on 


740 


American Aircraft Wireless.— 
this wavelength is expected to be well over 1,000 miles. 
The 600-metre component of the transmitter consists of 
one 50-watt oscillator valve, the output of which is con- 
ductively coupled to the.aerial. The transmitter is 
equipped with a flame-proof send-receive switch to cut 
off the transmitter and switch the aerial from -the trans- 
mitter to. thé receiver. The aerial consists of.:350 fect 
of ‘wire, which unwinds from a reel and passes down 
through the fairlead. This fairlead consists of an insu- 
lated tube with a metal flange, and connection with the 
set is made from the flange against which the aerial wire 
bears, thus making contact. Two 4 Ib. weights, shaped 
like sausages, serve to weigh 
down the free end- of the 
trailing wire. 

When sending on the short 
wave it is necessary to reel 
out about 6o feet of wire, 
the exact amount being 
found by watching a small 
lamp until optimum radia- 
tion is indicated. This lamp 
is placed on the front panel, 
and is connected in a circuit 
tuned to 45 metres and in- 
ductively coupled to the 
transmitter. It is thus a 
simple form of absorption 
wavemcter. 

The receiver employs 
three valves, an oscillating 
detector and two stages Gf 
L.F. ‘amplification. The 
total weight of the receiver 
is 14 pounds. 
~ The receiver is designed to 
receive between 550 and 850. 
‘metres, and also on the 45- 
metre band, but it-is' not ex- 
pected that reception on this 
latter band will be possible 
on an aeroplane in flight, 
owing to ignition interfer- 
ence. The  “ American 
‘Legion ’’ had three engines. 

A number of bamboo 
poles were to be carried by the ‘ American Legion,’’ so 

that in the event of a forced landing a mast ‘could he 


built up in sections to a height of over 45 fect, for the 


purpose of transmitting emergency signals. - 

Very elaborate radio arrangements had been made for 
the flight of the ‘‘ American Legion. ” On the Amcrican 
side arrangements were made for the Radio Corporation 
of America’s two. powerful coast stations at Chatham, 
Mass., and Tuckerton, N.J., to broadcast a message to 
ships, advising the ’plane’s departure. Thereafter these 
two stations, and the Canadian Marconi Co.’s’ station at 
Louisburg, N.S., were to keep a constant watch on 45 
metres for signals from the machine. Lieut. Wooster 
was to act in the dual capacity of relief pilot ane wire- 
less operator. 


Arrangements were also made for a Batid station to 
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keep a look-out for the ‘‘ American Legion ’’ and relay 
any intercepted messages to F rance, ‘and back over 
the transatlantic high-power station circuits to America. 
It had been tentatively „arranged  that- the first few 
minutes of every alternate hour would “be devoted to the 
transmission of bulletins. about-the progress’ of the ’plane, 
and for thig purpose‘a special three-letter code had been 
drawn up to facilitate the handling of meses and pre- . 
clude any possibility of error. - 
-© It is a great pity fate intervened to prevent a practical 
demonstration of the possibilities of this equipment, and, 
indeed, the possibilities of radio as a whole, over the 


period of such an extensive flight. ves 7 


Fig. 2.—Interior of transmitter. The long-wave tuning coils are on the left and the short-wave on the right 


The Radio Corporation of America, announce that they 
are commencing to manufacture, commercially; aircraft - 


sets similar to that described above, for use on aeroplanes 


flying over the long-distance air- mail and other air routes 
in the United States. >s Do ogies 


THE “DX-ER’S” PARADISE. 


EW ZEALAND is steadily gaining the reputation 
of being the long-distance listener’s paradise. . ` 
In a letter to the General Electric Co., of Schenectady, 
N.Y., Mr. W. A. Waters, of Palmerston North, New | 
Zealand, writes: ‘‘ Yesterday (June 3rd) I rebroadcast 
Holland in the morning, listened to WGY of Schenectady 
for two hours in the afternoon, and finished with JOAK, 
Tokio, Japan, on the loud-speaker for an hour ! ”’ 
` AY 


BLIND LISTENERS IN IRELAND. 


Free receiving licénces are now issued 
to blind persons in the Irish Free State. 
oo000. 
IDEAL HOSPITAL WIRELESS. 


Each patient in the new Allison Hos- 
pital at Miami Beach, Florida, has a com- 
plete wireless set to himself with a 
separate aerial, so that he may tune in 


any station he desires. 
: ooo0o°o 


EXHIBITION MONTH. 

September has become the accepted 
month for wireless exhibitions. Towards 
_the end of the month some half-dozen 
European exhibitions will be running 
concurrently, 

` oo0oo0o0 
LUCKY- MAN. 

A Morning- Post correspondent is re- 
joicing over the fact that, to all intents 
arid purposes, the Post Office has granted 
him a perpetual receiving licence. The 
local post office sent him a notice stating 
that his licence would expire on the 
31st June! 


THE ENTHUSIAST. 


Seen the other day, in a Paris street: a 
motor cycle pillion rider, equipped with 
frame aerial and portable set, listening to 
a concert on the phones. 

ooo°o 
LICENCE NUMBERS IN LF.S. 

That 40,000 wireless licences will have 
been issued in the Irish Free State by the 
end of this year is the confident hope 
of the Department of Posts and Tele- 
graphs. At the present time about 30,000 


licences are extant. 
o0o0o°0 


REDUCTION IN VALVE PRICES. 

As we go to press we learn of impor- 
tant reductions in the prices of. British 
valves, the principal changes being as 
follows: . — 


Old price. New price, 
8s. Od. i: o> 5g. Od. 
30s. Od. 22s. 6d 
22s. 6d. 20s. - Od 
18s.. 6d. A: f° 12s. ~ 6d. 
14s. Od. es +10s.. 6d: 


reductions take place 
to-day (Wednesday). 


AMATEUR TRANSMISSION ON 8 METRES. 


betwrer two portable stations each working 
employing the new Mullard short-wave valves. 


Members of the QRP Transmitters’ 
Society photographed in a rural setting on July 17th, when tests were conducted 


on a wavelength of 8 metres and 


HAVE YOU HEARD 3XL ? 

A new short-wave transmitter, operat- 
ing on 60 metres, is being experimented 
with by the Radio Corporation of America 
at Bourn Brook, N.J. Its call sign 1s 
& XL. ; 

0000 
WHERE IGNORANCE IS .., . CULPABLE. 

Recent complaints of oscillation in Isle- 
worth led to a ‘‘ capture’’ by the Post 
Office direction-finding van. The owner 
of the offending set was found to be 
ignorant of the trouble he was causing. 


oo0oo0oọ 


WIRELESS AIDS FILM PRODUCERS. 

Instead of endeavouring to put himself 
in two places at once, the- up-to-date film 
producer is resorting to the portable wire- 
less transmitter for the conveyance of his 
instructions over large areas of country. 

A special licence has just been issued 
to the Paramount-Famous-Lasky Corpora- 
tion to operate a 15-watt mobile radio 
telephony transmitter at Guadalupe, Cali- 
fornia, for the purpose of securing .co- 
hesion between separate parties of actors 
in outdoor scenes. The wavelength of 
the transmitter is 107 metres. Several 
portable receivers will be in use, and the 
director will thus be able to communicate 
with actors far beyond the range of a 
megaphone. 

0000 


WHAT’S IN A NAME? 


‘t Suppose a man comes to you and asks 
you for an audion or an oscillion, an 
ultradynatron or a kinotron, a pliotron, 
a dynatron or a pliodynatron, an ultra- 
audion or an iontube, a vacuum tube or 
an electronic tube or a thermionic tube, 
a tungar, a thereierion, an amplifier, a 
radion or an oscillator. Any or all of 
this bewildering array of practically 
meaningless words are used to indicate 
that he merely wants a valve! ’’—‘‘ Some 
Absurdities of Wireless Nomenclature,” 
by Francis T. Fawcett, M.A., D.Sc., in 
The Journal of the Institute of Wireless 
Technology. 


oo0oo0ooọo 


EMERGENCY RADIO IN CEYLON. 

The construction of a mobile trans- 
mitting station for use in emergencies is 
being considered by the Government of 
Ceylon. It is felt, says a correspondent, 
that such a set would be very useful on 
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occasion when any important centre is 
cut off from telegraphic or telephonic 
communication. In such cases the trans- 
mitter. would be rushed to the affected 
spot and enable communication to be 
resumed. The most likely causes of 
trouble in Ceylon are storms and floods, 
which  gnickly upset the. telegraph 
system. The only obstacle to success 
might be caused by the fact that the same 
storms and floods would hamper the 
movements of the transmitter. 

Tests are now being conducted with a 
mobile set having an approximate trans- 
mitting range of 300. miles. 

Oo000 


CANADIAN EXPEDITION’S WIRELESS 
LINK. 


Six aeroplanes, with nilots and me-. - 


chanics of the Royal Canadian Air Force, 
are sailing from Halifax, Nova Scotia, on 
hoard two Government ships for Hudson 
Straits to make a day-to-day survey for 
eighteen months of the ice and fog con- 
ditions in the 500-mile stretch ‘of water 
whieh Hinks the North Atlantic with 
Hndson Bay, writes a New York cor- 
respondent. 

Three bases will be established at inter- 
vals of 250 miles, with fuel, food and 
equipment for the whole period of 18 
months. Wireless, under the Royal 
Canadian Corps of Signallers, will keep 
the expedition in daily communication 
with headquarters in Ottawa. | 

y oo0oo0o0 


MONSOON UPSETS BEAM SERVICE. 


Monsoons have interfered with the 
speedy opening of the Anglo-Indian beam 
service, some damage having been caused 
to landlines under the control of the 
Indian Telegraph Department. Signals 
have, however, been exchanged between 
Bombay and England (Grimsby and Skeg- 
ness), the occasion being Lord Irwin's 
visit to Bombay on July 23rd to open the 
broadcasting station. 
advantage of the opportunity to send a 
beam message to King George, a reply 
being received from His Majesty in 38 
seconds. Owing to the uncertainty 
created by damaged landlines, the Post 
Office test of the service niay be delayed 
for an indefinite period. 

l 0000 
C.N.R. ADOPTS “ CARRIER CURRENT." 
The Canadian National Railways have 


recently placed in operation in Canada the 
first unit of what promises to become the 


‘world’s largest ‘‘carrier current” tele- 


graph system. ; 

By the adoption of the carrier current 
method it is possible to use one set of 
wires for the simultaneous transmission 
and reception of numerous signals, the 
wire being employed merely as a medium 
for high-frequency oscillations similar to 
those transmitted from a broadcasting 
station, 

Before the end of the year the Canadian 
National Railways will emnloy the system 
for communication across the entire 
width of the Dominion. The first link 
in the chain has already been forged, the 
carrier system already being in use 
between Montreal and Toronto, | 


The Viceroy took 
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TRANSMITTING ON 8 METRES. 


Exchange of communication, between- 


two transmitters each working on a 
wavelength of 8 metres was a feature of 


the Field Day held by the QRP Trans- . 


mitters” Society on July 17th. The trans- 
mitters each incorporated one of the new 
Mullard short-wave valves, which are 
capable of dissipating 50 watts even at 
these very high frequencies. Owing to 
difficulties experienced in finding a suit- 
able power supply only 7 watts were 
applied to each transmitter; nevertheless, 
successful two-way communication was ob- 


tained without aerial or earth at either 


end over distances not exceeding two 
miles. It was then found that by raising 
each transmitter about 8ft. from the 
ground the range could be increased to 
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AUTOMATIC S.O.S. DEVICE. A new. 
instrument designed by the Marconi Com- 
pany which piven audible warning by 
means of a bell when an S.O.S. message is 
received. The employment of this device, . 
which is provided for in the Merchant 
Shipping (Wireless Telegraphy) Rules just 
issued by the Board of Trade, dispenses 
with the necessity for maintaining con- 
tinuous wireless watch on board ship. 


four miles, a signal strength of R3 to R4 
being obtained. No effect was noticeable 
in signal strength when the instruments 
wero turned so that the‘fields of their 
coils were either in or out of alignment 
with the apparatus at the other station. 
Later in the day a small aerial work- 
ing as a voltage-fed Hertz was added, 
and signals were received at a strength 
of R6 to R7 over a distance of five miles. 
No aerial was.used with either receiver. 
On August 14th the Society will con- 
duct further tests on the 8-metre wave- 
length. 


on application to the Hon. Secretary, Mr. 
C. D. Abbott (G6TA), 120, Cavendish 
Road, S.W.12 ia 2 ~ l 


. Short-wave Transníissionŝ. ; 


Information regarding the ex- 
periments can be obtained by any reader 
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Information of interest regarding short- 
wave transmissions in various parts of 
the world is contained in a number of 
letters received during the past week. 
One correspondent complains, with reason, 
that the position on 20 to 35 metres is 
rapidly becoming very complicated, and, , 
according to his experience, 2XAF on 
32.77 metres 1s almost always jammed. 


2XG, the Western Electric Co.’s station 
near New York, works generally on 16 . 
metres, and is usually to be heard testing 
at 2 p.m. G.M.T. and again between 10 
and 11 B.S.T. Other wavelengths are 
occasionally tried and the frequency 
announced by the technical operator. This 
station comes in very strongly, one corre- 
spondent finding it almost’ overpowering 
with headphones on two valves, while 
another obtained good. loud-speaker re- 
ception with three valves.. a 

i 0000 

A reader also states that he often picks 
up short-wave transmissions of. the KDKA 
programmes relayed on about 19 and 15 
metres, but is unable to identify the trans- 
mitting stations as he “finds both suffer 
from rapid fading and distortion, especi- 


. ally that on 15 metres. 
“yg ws 0000 


Through the courtesy .of the Marconi ` 
Co. we are now able to give a more com- 
plete list of the wavelengths of the beam 
stations than in our issue of May 18th:— 


GBH Grimsby (Australian circuit), 25.006 metres. ` 

GBI Grimsby (South African circuit), 16.146 and 
34.013. a: : 

GBK Bodmin (Canadian circuit),26.086(temporary). 

‘GLG Dorchester, 15.740 and 15.707. 

CG Drummondsville, Canada, 26.269 (temporary). 

CF Drummondsville, Canada, 32 metres 


; (temporary). 
CRHA Lourenço Marques, 18.360. 
CRHB Praia (Cape Verde Islands), 18.094. 
CRHC ‘Loanda, Angola, 18.182. 
VIZ Ballan, Victoria, 25.728; 
= 0000 

Reception during the Eclipse. 

Mr. Eric Megaw, the well-known 


amateur whose station 6MU, in Belfast, 
is one of the most active in Northern 
Ireland, carried _out some: long-distance 
tests during the Eclipse with the object 


of observing its effect on the reception 


of stations ‘on the West Coast „of 
America. Mr. Megaw was operating © 
with very short wavelengths, using 
Osram valves in both transmitter an 


‘receiver. According to his observations, 


signals from California increased greatly 
in strength just after the period of 
totality. This effect seems to have been 
generally ‘noticed. . E 

6MU ‘has ‘experienced some difficulty 
‘in communicating on very short wave- 
lengths with stations not far distant. On 
one occasion he was unable te get „into 
direct touch with Armagh, though the 


` station called- was only about 35 miles 


away, but was able to relay the message 
via an American station, the distance òf. 
the double journey being about 6 
miles. : sE a 
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SPEECH CHARACTERISTICS. 


_ Transients and: their Relation to Good Articulation in Telephony. 


By G. G. F. DUTTON, 
Cr ie articulation is vital to wireless telephony. In 


direct communication one can, excepting sermons 

and speeches, always say ‘‘ What? ” but the radio 
telephone is not reversible; it rectifies the flow of lan- 
guage. To articulate well over imperfect wireless trans- 
mission and reception apparatus is an art, and conse- 
quently requires effort from the speaker. The effort is 
required in order to emphasise those characteristics in 
speech which are so difficult to transmit and reproduce. 
An instrument which can.-sustain a note for, say, one- 
eighth of a second and over can be recognised with ease 
over quite ordinary radio receiving apparatus (we will 


assume that the transmission is by the B.B.C.—hence 


perfect). When we come to instruments which do not 
sustain notes, however, but are of the plucked string or 
percussion variety, the problem of recognition of tone is 
not so simple. For instance, a loud-speaker may repro- 
duce a violin excellently, providing pizzicato notes are 


not played; but it may, on the other hand, cause pain to 
‘the listener when reproducing piano notes. 


One cannot 


Audiograms of syliables showing wave forms of consonants and vowels. 
a 17 


Ph.D., D.I.C. 


compare the tones of two pianos or two banjos so easily 
as two violins or two singers. The drums are even more 
troublesome than the plucked or struck string instruments. 

The human ‘musical instrument, the voice apparatus, 
employs sustained notes, transient notes, and noises. In 
practice a transient note never exists without noise, and 
it is the addition or subtraction of noise due to imper- 
fect telephone apparatus that causes the articulation diffi- 
culties. The tone of a voice as distinct from peculiar 
intonation can be recognised as easily as a violin over 
imperfect apparatus; it is not the transients one recog- 
nises, but the sustained notes such as vowels. 


Confusing Consonants. 


The sounds which are difficult to recognise are transi- 
ents or consonants such as ‘‘t’’ and ce d,” “s” and 
“£," p and. b; etc. In normal speech one 
‘can supply the missing sounds mentally from the context 
of the speech, but ‘individual ‘letters or names present 
difficulty. The term ‘‘ mumbled speech’’ means that 
the speech is produced by a person who is too 
lazy to make the transient sounds. , 

Let us compare the transients ‘‘ p” and “ b.” 
They are both produced by the rapid opening of 
the lips. When pronouncing the word “‘ pa,” 
for instance, we first make the transient “ p ” 
by opening the’ lips quickly, there is a sudden 
rush of air past the lips, then the vocal e 
are set in vibration to produce the vowel “a.” 
. When pronouncing ‘fba’? the lips are ee 

_y-and the vocal chords are set in- vibra- 
` tion simultaneously ; ; there is very little, if 
any, rush of air past the lips when the mouth 
‘is opened. To test this, take a strip of thin 
waxed or waterproofed paper and hold one 
end of it about half an inch from the mouth ; 
pronounce ‘‘ pa ’’ and ‘‘ ba ” consecutively. 
One will notice that the paper is given a 


a | 


(2) 


` violent flick for the word ‘‘ pa,’’ but that it shows little 


sign of motion when “ba ’?: ‘is pronounced. The same 
effect is produced when ‘‘ pa ” and ‘‘ ba ” are whispered, 
i. e., when the vocal chords do not vibrate. 

' Example (1) is the audiogram of the syllable “opa ™ 
spoken with the normal voice. Notice the initial explo- 
sive wave before the vocal chords begin to vibrate. 

Example (2) is the audiogram of “ba”; in 
this case the initial explosion is very small. -If 


to the explosive portion of ‘‘ pa,” then this sound 
will become more and more like ‘‘ ba’’ as the 
explosion is reduced. 

The transients ‘“‘ t” and ‘‘d’’ bear the same 
relationship to one another as ‘‘p’”’ and “b.” 
For the production of the transient ‘t’ the ‘air 
pressed in the mouth is suddenly released by 


the receiver diaphragm cannot respond faithfully 
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withdrawing the tip of the tongue from the 
teeth of the upper jaw. The sudden rush 
of air through the teeth and lips produces 
the characteristic hitting sound of “t.” 
The transient ‘‘d’’ is produced in a similar 
way to the ‘‘t,’’ except that there is no 
initial sudden escape of breath and conse- 
` quent explosion. Test this with the strip 
: of paper as before; both the whispered and 
. the spoken ‘‘t’’ will. flick the paper’ vio- 
_lently. When producing “d,” however, 
_ the paper. will remain undisturbed. Example 
(3) is the audiogram of the transient ‘‘t’”’ 
followed by the vowel “a” as in calm’; 
note the initial explosion.. Example (4) is’ 
the audiogram of the transient ‘“ d” fol- 
lowed by the vowel ‘‘e’’ as in ‘‘see.’’ There 
`- is no initial explosion ; the vocal chords build 
up their vibration simultaneously with the 
opening of the mouth by the tongue. | 

In a somewhat similar manner the transi- 
ents ‘* k,” ina m,” oy? sic? etc., (6! 
are produced by the sudden release or stop- 
page of the breath through the mouth and 
nasal cavity. Poet | 

Word formation is very interesting, and 
can be studied best by reference to the audio- 
grams. ‘Take the word ‘‘ from,’’ for in- 
stance, the audiogram of which is shown in 
example (5). The initial transient, ‘‘ f,” is 
clearly shown, followed by another transient, 
“r,” after which the sound wave becomes 
nearly periodic for the vowel, ‘o. Then 
follows the transient preceding the nasal 
portion of ‘‘m.’’ The lower wave shown in 
the audiogram is that of a 250-cycle tuning 
fork, which serves as a time base. The 
transient ‘‘f’’ extends over approximately 
1/2o0th sec., the ‘‘ r ’’ 1/1oth sec., the ‘‘o”’ 
1 sec., and the transient portion of ‘‘m 
1/125th sec. Example (6) is the audiogram 
of the word ‘‘ oscillogram.’’ Note the 
sudden cessation of the sound ‘‘o’”’ and the 
irregular wave form characteristic of the transient “ s. 
The transient ‘‘1’’ occupies approximately 1/6o0th sec., 
the terminal transient ‘‘m’’ is not shown. Note the 
irregular wave form of the consonant ‘‘ g.” The word 
“ limited ’’ is shown in example (7). The transient por- 
‘tion of “1?” is not clear, but the withdrawal of the 


2) 


7? 


tongue from the roof of the mouth can be seen by the > 


sudden rise in amplitude of the sound wave representing 
the vowel ‘‘i.’’ The transition from “i” to “m” 
can be seen clearly. After ‘‘m’’ the voice maintains 
the steady vowel ‘“‘ i” for a brief period, then is sud- 
denly stopped, to be immediately followed by the vowel 
portion of the consonant “t.” There is a slight pause 
after ‘‘t,’’ followed by a few cycles of the vowel ‘‘ e,” 
then the abrupt change to the vowel portion of the con- 
sonant “d.” 

The wave forms of the sounds of plucked string or per- 
cussion instruments are not so complicated as the con- 
sonants in speech. The drums and lower notes of the 


Audiograms of some complete words. 
time base. 
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The 250-cycle wave is used as a 


piano do.not reproduce well in radiotelephony because - 
telephones and loud-speakers do not respond sufficiently 
to the lower notes, 7.¢., below 250 cycles. We thus hear 
the overtones only, and the result is the so-called ‘‘ tinny ” 
effect. 
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REMOTE READING AMMETER. 


: SHORT-WAVE TRANSMISSION  : 
In Next Week’s Issue: : i 
: Design for an Easily Constructed Thermionic ; 


Full Details of the New American- 


TRANSMITTING VALVE FOR 5 METRES 
AND UPWARDS. 


o In addition to all the usual features 
: and articles relating to reception. 
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A C aien Devoted to the Practical Assistance 


ELIMINATORS AND GRID BIAS. 
HE constructor of an ẹliminator, 


whether it ‘is designed for- opera- 


-tion on A.C. or. D.C. mains, would be 
well advised to abandon the idea of 
-including an arrangement for obtain- 

.ing grid bias from the same source. 
An attempt to do so will increase the 
risk of failure to obtain a ‘‘ quiet ’’ 
supply, and Will also increase the 
cost, as extra by-pass condensers will 
be required. It should be unneces- 
sary to point out that no current is 
taken from a grid bias battery, which 
accordingly should last as long when 


connected to a set as when standing ` 
- idle. 


The’ initial cost of such bat- 
teries is low, and there seems to be 

little point in taking special trouble 
- to eliminate them, except perhaps in 
‘the case of instruments designed for 
the non-technical listener who may 
_have no desire to. acquire even sufh- 


cient knowledge to enable him to make — 


the necessary . replacements as they 
become due. — 
> ooo 
LOUD-SPEAKER HORNS. 
HOSE who are attempting to 
. obtain reproduction of good 
quality at, low cost should -not 
overlook the - possibilities of the 
large and well designed logar- 
ithmic horn, in conjunction with 
a good unit. Such an arrangement 
gives quite - fair volume with the out- 
put which is’ provided by an ordinary 
power valve, which , consumes only 
some 5 or 6 milliamperes of current 
from the H.T. battery when correctly 
biassed. It is probable- that the ap- 
pearance of these horns will always 
militate against their general adop- 
tion, but those who are fortunate 


enough to have lofty rooms will often. 


be able to mount the loud-speaker in a 
reasonably inconspicuous manner 
a > | 


(above the level of the aa by: sus- 
pending it from the ceiling. - The 


‘movement may be in the angle made 


by two walls and the ceiling, with the 
flare at a slightly lower level. 

When a super-power valve is used, 
there is often superfluous volunie, and 
in such cases it is possible to effect a 
considerable improvement in reed- 
driven diaphragm units by providing 
additional damping. It will be real- 
ised that instruments as supplied by 
manufacturers must be sensitive, or 
the volume obtainable will fail to 
satisfy the ordinary user. In this 
matter the amateur: will find some 
helpful hints in an article dealing 


with gramophone pick-up devices’ in. 


The Wireless World for June zoth, 


1927, but it must be borne in mind 
that less drastic damping is necessary: 
Much may often. 
be done by inserting a few layers of. - 
folded tissue paper between the reed, 
and some suitable point on the frame, 


for a loud-speaker. 


A commercially-made saad horn, 
It measures over 5 feet in length, the 
diameter of the flare being about 2 ieet. 


‘to which the paper should be secured 


by means of some adhesive. No defi- 
nite instructions can be given on this 
point, as various units differ consider- 
ably in construction. . 

This modification will naturally 
reduce volume; but it may improve 


fier. 


of the Beginner. 


quality very appreciably by suppress- 
ing such natural resonance as may 


exist in the reed and diaphragm. 
o0o0o0 


FAULTY GRID CONDENSERS. 

ONSIDERATION of a circuit 

diagram will show that coupling 
condensers used either in tuned 
anode H.F. circuits or resistance am- 
plifiers must be capable of with- 
standing the high-tension voltage 
applied to the preceding valve. It is 
mainly for this reason that the need 
for high insulation is so often 
stressed, as any leakage will result 
in the application of a Positive bias 
to the grid to which it is connected. 
Now this positive voltage, providing 
it is not excessive, may not do much 


harm if the valve_is acting as a grid 
' circuit detector, although it will up- 
' set its adjustment to a certain extent, 


but. it will be highly undesirable in 
the case of a low-frequency ampli- 


A milliammeter connected in the 


' plate circuit of the’ valve will al- 
: Ways give an indication of grid con- 


denser ‘insulation under these condi- 
tions ; if anode current is excessively 
high with normal grid bias, it is 
probably, defective. Similarly, in a 
low-frequency amplifier, if a greater. 
negative bias than usual is necessary 
to prevent the form of overloading 
giving rise to grid rectification (as 


indicated by downward deflections of 


the milliammeter needle) it may be 
assumed with some confidence that a 


‘similar fault exists. 


Still another (and an even more 
definite) test may be made by discon- 


. necting the H.T. supply to the pre- 


ceding valve, and noticing if this re- 
sults in a reduction of the anode cur- 
rent. If it does not, the condenser 
insulation is probably quite adequate. 
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METRES AND KILOCYCLES. 
T is usual to set the dials of vari- 
able condensers in such a way 
that a zero reading indicates mini- 


mum interleaving of fixed and mov- | 


ing vanes, so that any increase in the 
reading shown on the scale will indi- 


Wireless 
World 


' cate that the circuit of which the 


condenser forms a part is tuned to a 


higher wavelength, but to a lower . 
_ This is rather confusing | 
to those who are trying to ignore - 
` higher frequencies will-correspond to 


frequency. 


wavelengths and. to think in frequen- 
cies only; the difficulty may, how- 


DISSECTED DIAGRAMS. 
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ever, be easily overcome. by_resetting 


all. tuning. condenser dials to indicate 


zero when the vanes are fully inter- M 
leaved, and the capacity is a maxi- 
mum. - With this arrangement, the 


the higher dial readings. . 


Practical Points in Design and Construction. 


No. 76 (a). —A Typical Short-—wave Receiver. 


(Goncluded from last week’s aSSUEs) 


T he present series of diagrams is intended to show progressively, and in an easily understandable 
manner, the various points to which special attention should be paid in the design of typical wireless 
instruments, and at the same time to assist the beginner in mastering the very necessary art of reading 
A simple detector L.F. combination is most generally favoured for the 


theoretical circuit diagrams. 
reception of the ultra-short waves ; 


A grid condenser is inserted, and the low . 
potential end of its leak is joined to the 
slider of a potentiometer, the resistance 
element of which is connected across the 
low-tension battery. 


ENERALLY speaking, a smaller 

grid condenser than usual, in 
conjunction with a leak of higher 
resistance, is recommended for short- 
wave work. A capacity of 0.0001 
mfd. with a 5-megohm leak is a suit- 
able combination. The use of a 
potentiometer as an aid to the obtain- 
ing of smooth reaction is advocated 
because the sensitivity of a receiver 


of this kind depends almost entirely | 


on good control of regeneration, 
which can most easily be attained by 
these means, in conjunction with a 
suitably proportioned reaction coil. 


This may consist of about five or six 


turns of fine wire (about No. 30 
D.S.C.), with adjacent turns touch- 


and spaced about ĝin. fr 
potential end. This winding is sùit- 


-slow-motion device. 


its special function, is shown below. 


The two parallel anode circuits are com- 


eee the first through H.F. choke trans- ` 


rmer primary (its position is shown by 
dotted line), and the second through the 
Feection coil and condenser. 


ing, 
former on which the coil is wound, 
in. from its high- 


able as a rule for the 20-70-metre 
waveband, but an experimental 
alteration should be tried if possible. 
More turns will be required for the 
longer waves. A reaction condenser 
of 0.00015 to 0.0002 mfd. will: be 
found suitable, and, 
condenser, should be fitted with a 


The choke should have an ex- 


tremely small ‘self-capacity, and ‘its 
| inductances © 
must be reduced as much as possible ; 


coupling to the other 


these requirements are satisfied by 


carried on an eked of the 


like the grid. 


a ccnventional circuit of this type, with suitable i ig for 


rae 
' 


The transformer secondary is connected 
between grid and filament of the L.F. 
valve, with bias interposed. The plate 
circuit is completed through choke and . 
phones. A parallel by-pass condenser 
gN is. added. 
the ie of a. single-layer winding of 
about 250 turns of No. 42 D.S.C. 
wire on a former of ‘in. diameter. 
Slightly better stability is often ob- 
tained by connecting the by-pass con- 
denser (usually about 0.9603 mfd:) — 
between the plate end of the trans- 
former’ winding and negative L.T. 


rather. than.directly across the wind- 


ing, as shown. 

The choke in the anode circuit of 
the L.F. valve, in conjunction with 
the by-pass condenser C helps to re- | 
duce capacity effects by keeping H.F. 
currents out-of the phone leads. The 
choke described above is suitable’ for 
this position, with -a condenser of 
o.oor mfd.. 7 
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To Work from 
_ A.C. Mains. 


N spite of all that- has 
I been written concerning 
H.T. battery elimina- 
tors, the fact. remains that 
the best “form of H.T. sup- 
ply is a good H.T. accumu- 
lator, both from the point 
of view of giving a com- 
pletely noiseless supply, and 
of giving freedom from. 
trouble. 

A suitable interval having. | 
now elapsed to permit of the | | 
howls of execration dying | 4 
down, the writer would anti- | o> 
cipate the inevitable flood of | @y 
-‘objurgatory and advisory nn pupae atin 
letters which he will undoubtedly receive by placing it on 
record that ‘he already possesses an H.T. eliminator of 
the most modern and up-to-date type, and since his mains 
are A.C. he finds it an extremely useful instrument indeed 
for determining the respective merits, or rather demerits, 
of the ordinary loud-speaker. - Used on a good set with 
an expensive loud-speaker during the intervals in the pro- 
gramme, it is literally ag silent as the tomb, ‘ where 
naught is heard save the champing of a myriad jaws, 
as the poet tells us. Used with a moving coil type of 
loud-speaker, it can, no longer be said with. honesty that 
it is in any way reminiscent . , E 
of the Sahara desert from the 
point of view of silence. - 
The writer has, by bitter- 
experience, found that this is 
true of a very large number 
of battery eliminators of the 
highest repute. The truth is, 
of course, that most loud- 
speakers treat the lower © 
musical frequencies’ with. 
lofty disdain, and, therefore, 
.the so-cycle hum from the 
mains is usually only a 
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negligibly weak undertone, - / Fig. 1.—The electrical connactioas. 
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not because of the excellence 
of the smoothing arrange- 
ments, but because of the 
failings of the loud-speaker. 
Let us beware, therefore, lest 
we attribute as a virtue to 
our eliminator the short- 
comings. of our loud-speaker. 
This little failing of the 
ordinary loud - speaker 
accounts to a large extent 
for the fact that an elimina- 
tor designed for go cycles is 
still quite free from objec- 
A -$4 tionable hum when used on a 
2 25-cycle supply. The lower 
the frequency the greater the 


‘smoothing required, is, of course, the rule, but, fortu- 


nately for the majority of H.T. eliminators, the respon- 
sive capabilities of the average ‘‘ distortionless ’’ loud- 
speaker is practically nil at this low frequency, so, in 
practice, the same smoothing circuit will serve equally 

well for 25 cycles as for 50 or even go cycles. ' 


In Defence of H.T. Accumulators. 


Is it then impossible to build.an eliminator capablé of 
giving a silent background with a really good loud- 


-speaker?. By no means, and the writer hopes to prove it 


by describing such an instru- 
mient in the columns of this 
journal at a later date.. In 
the meantime, what is the 
-matter with using H.T. 
accumulators? Is there any | 
disadvantage attending their 
use as compared with the 
use of an eliminator? Those 
who have had the bitter ex- | 
perience of dragging bulky — 
H.T. accumulators to . the 
local: lead sulphate supply 
stores every two or .three 
weeks, will be under. no 


\ 
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Trickle Charger for H.T. 
Accumulators.— 


delusion concerning ihe e l 
advantages; but since such | 
people naturally have no 
electric light mains in their 
house (for nobody in his 
right senses would carry 
heavy H.T. accumulators 
to a charging station when 
he has mains in his house) 
they could not use an 
eliminator in any case. So 
why grumble? It is their 
own fault for using H.T. 
accumulators. The 
‘super ’’ type of dry cell 
H.T. battery is designed 
specially to fill their needs. 
Having exploded this imagi- 
nary disadvantage, is there 
any other which can be ad- 
vanced? A glance at the 
advertisements of © many 
H.T. battery eliminators 
will reveal the statement 
that H.T. batteries have to 
be renewed every two or 
three years, and are thus in 
the long run very expensive. 


Probable Life of Cells. 


Naturally, we can discount 
fifty per cent. of this state- 
ment as pure advertisers’ 
hyperbole, but it must be 
fully. admitted that, placed 
in the hands of the average 
garage, it is doubtful 
whether, even the best of 
- accumulators will last more 
than a year, since they 
simply will not ‘stand a five- 
amp. charging rate, whilst 
being ‘‘ topped up ” with a 
hose is, strangely enough, equally deviantart to their 
welfare. On the other ‘hand, if they are kept at home, 
and moderate care is taken with them, there is no reason 
why the modern slow-discharge type of battery in a 
glass container. should’ not last five years. 


Against all:this, however, it must be admitted that the ` 


taking of H.T. power from the mains has a certain appeal 
for us. It seems, does it not, 


before we build our eliminator, let ‘us make absolutely 
sure what it is we desire to ‘‘ eliminate.’’ It is surely 
the ¢vouble of a battery, and not necessarily the battery 
itself that we wish to eliminate? In the case of dry cell 
H.T. batteries, it is the trouble and disadvantage associ- 
ated with their progressively declining voltage and rising 
internal resistance which we wish to eliminate, whilst in 
the case of H.T. accumulators, it is the trouble of taking 
them to the charging station, and in order to do this we 


that the most sensible . 
thing to do is to tàke our power from the mains, but — 
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Fig. 2.—Layout of components on the CPAT Gag peat: 


usually go to the trouble of building the ordinary battery 
eliminator, with-all its attendant disadvantage of. back- 
ground hum and its lack of constancy of output voltage, 
irrespective of what type of-valves we use. in the set.. | 

Surely our battery troubles can be eliminated in a tore 
sensible way, if we have mains, by the simple expedient 
of obtaining a good H.T. accumulator with all its great 
advantages of freedom from noises and.choice of definite 
voltages, and using .it in conjunction with a trickle 
charger? In the case of D.C. ‘mains, the apparatus re- 
quired is so absolutely simple, consisting merely of -# 
lanipholder and a lamp, -that -it ts scarcely worth men- 
tioning, and it is, therefore, only the case of A.C. mams 
which we shall consider here, and the writer takes the 
opportunity of briefly describing a simple trickle charger 
which he has had in use for over a year with every satis 
faction. It should ‘be distinctly understood -that this 
apparatus has not been built specially for this article, but 
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Trickle Charger for H.T. Accumulators.— 

was built to suit the writer’s own particular requirements. 
Actually, it is made to hang on the wall in the room in 
which the set is housed, and so all components are 
mounted on a vertical board. Naturally, this will not be 
suitable for use in a living room, and if intended for use 
there it would be better to mount the components in a 
manner suitable for placing in some form of cabinet. 
The layout is, of course, quite immaterial, and it is, 
therefore, only the electrical circuit which we need dis- 
cuss here. 

An examination of the circuit diagram will show that 
the device consists of a rectifying valve lit by a filament 
transformier from the mains, and arranged to supply a 
rectified current to the accumulator for charging purposes, 
a four-pole switch being used to change the accumulator 
over from the set (Discharge) to the mains (Charge). 


Two fuses are also included in the mains, whilst a milli-. 


ammeter and a lamp (to act as a resistance) are included 
in the plate circuit of the valve. The actual valve used 
by the writer for the- past year has been the Mullard 
D.U.10, whose filament consumes 1.1 amps. at 4 volts 
(nearly "4h watts).- The transformer consists merely of 
one of the small “‘ bell ringing ” type of instrument, giv- 
ing an output of 3, 5, or °8 volts at 1 amp., which are 
obtainable from almost any high-class electricians for a 
few shillings. The actual instrument adopted by the 
writer has been in use for over a year without giving any 
trouble. . Actually, the 3-volt tapping is used, and. the 
valve filament is thus run at a somewhat lower tempera- 
ture than normal, but no harm will result from this pro- 
vided that the correct value of plate circuit resistance is 
used. In the carton in which the valve is sold full de- 
tails will be given concerning the value of plate circuit 
_ Yesistance to use. This depends on the filament tempera- 
ture, and also on the voltage of the accumulator to be 


charged. A tapped wire-wound resistance can be made 


up if desired, although the writer has found a lamp 


, 
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AMATEUR STATION G 6LL, owned by Mr. J. W. 
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Mathews, at 178, Evering Road, Clapton, ES5. 
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resistance perfectly satisfactory, and actually uses a,240-_ 


volt, 20-watt lamp when charging a 120-volt accumu- 


lator. This gives a charging current of roughly 20- 
milliamperes, which is ample, since this is somewhat more. 
than the current taken out of the battery by even a large 
set, and it will thus only be necessary to put the switch 
position every other night or so, 
in order to keep the battery fully charged. Further, this 
exceedingly low charging rate is all to the good for the 
health of the battery, and actually the: writer has, by this. 
low charging current, used for many days, succeeded in 
nursing back to comparative health several badly sul- 
phated batteries brought to him by ‘“‘ friends.” . It 
should not be forgotten when purchasing a transformer 
that it is necessary to see that the primary is suitable 
for the cone mains with which the apparatus is to uE 7 
used. 

With regard to the nmnet this is only a ros. 
instrument of the moving iron type, but is quite accurate 
to -perform its function of indicating the 
approximate value of the charging current. The only 
other apparatus required are two fuse boxes and two 
porcelain D.P.D.T. switches. With regard to the latter, 
they are mounted side by side and made to fynction as 
one switch, by joining each set of two poles together by 
means of a small ebonite bar, as is clearly shown in 
Fig. 2. It might be mentioned that it is quite possible 
to use an ordinary small power valve as the rectifier by 
connecting the grid and plate together. 

Once constructed and installed, this instrument will be 
found to act as a perfectly reliable and never failing 
source of ‘‘ H.T. from the mains.’’ It is, in fact a 
mains unit equally as much as the more conventional type, 
and the only point of difference is that it eliminates the | 
trouble of a battery without actually eliminating the bat- 
tery itself, instead of eliminating the battery and its 
trouble and bringing in its wake a ‘whole host of troubles — 
of its own. 


On the left is shown the 


150-200—metre transmitter having a direct-coupled Hartley circuit. The receiver is of the 0-v-1 straight-circuit type with Weagant 


reaction control and is tunable from 13 to 200 metres. The short-wave transmitter employs the tuned-plate tune 
On the extreme left is the modulator panel, w 


aerial tapped to the plate coil and acting as a voltage-fed Hertz. 


rid circuit with 
ch may be used 


with either transmitter. 
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Latest Products of the Manufacturers. 


CHOKE CONDENSER OUTPUT UNIT. BECO PORTABLE LOUD-SPEAKER. the specific gravity. of the gad; and tho 


The convenience of building as a single Although the majority of modern port- terminal voltage alone is not a safe guide. 
unit a condenser and low-frequency choke able sets are fitted with self-contained - To obviate. the difficulty of pouring 
coil has been appreciated by the Igranic loud-speakers, there are still many port- acid from the battery for the a 
Electric Co., Ltd:, 147, Queen ‘Victoria’ ables to which the telephones or loud- of testing the gravity, the Utility Syrmge 
Se ae S ae a speaker are externally connected. Hydrometer’ Co., 16, Howard Read, 
A. The. demand for a portable loud- | l 
speaker has been met by the British `> TIGY 
Electrical Sales Organisation, 623, Aus- ` ` 
tralia House, Strand, London, W.C.2. 
The standard Beco loud-speaker is, of 
course, of quite small overall dimensions, 
and is therefore admirably suited for 
portable use. The loud-speaker movement 
is clamped to a board forming one side 
of a cabinet, and is covered by a hinged 
lid. The reverse side of the cabinet opens 
to give access to the adjusting screw and 
terminals. The cabinet is strongly con- 
structed, and the leatherette finish renders 
it durable. On test the loud-speaker was 
found to be sensitive, the baffle board and . 
closed back to the cabinet probably 
adding to the strength of signals. 


O000 


UTILITY HYDROMETER. 


The best method of determining the 
condition of an accumulator battery is by 


Igranic choke con- 
denser and output 
unit containing feed 
choke and condenser. 


Street, London, 
E.C., by the addi- 
tion to.their range 
of components of 
an output filter 
circuit built in the 
form of a single 
unit. The feed 
choke connected in 
the H.T. lead is 
assembled on a core 
of “D” stampings, 
and the feed con- 
denser, which has 
a capacity of 1 
mfd., is rated to 
withstand a D.C. 
test of 400 volts. ` 
The unit is. suit- 
able for use with 
small sets where 
the anode current 
of the output valve 
does not exceed a 


Acid is withdrawn from a cell by sucties 
and the gravity readily revealed by the 
ydrometer. 


yen 


Ilford, Essex, supply a form of hydro- 
meter enclosed in a tube with suction 
bulb, so that the acid can readily be 
withdrawn from a cell, the floating hydre- 
meter at once revealing the gravity. 
use st wag found that the floating hydro- 
meter did not adhere to the walls of the 
acid container as was expected, and it 
was observed that small projections were 
provided around the bulb of the hydro- 
meter to overcome this difficulty. 

This form of hydrometer is also pat- 
ticularly useful for adding or naor 
acid or water to cells. for the purpose 


sed The Beco loud-speaker. One coze exposes the diaphragm and : : : 7s 
faw milliamperes, the other the terminals and adjusting screw. . suitably adjusting the gravity. 
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Practical Notes on 
-Capacity Neutralisation. 
(Concluded from page 76 of the July 2cth issue.) 


Ss. far the “neutralisation of capacity 
. coupling: has been considered with refer- 
ence to one typical ‘circuit only, and attempts 
have been made to deal generally with the subject, 
using this one neutralising method by way of illustra- 
tion. It is now necessary to review briefly some of the 
remaining methods in order to consider the special prob- 
lems which they present. 

Foremost among these are the so-called ‘‘ bridge” 
methods, one of which was shown by Rice in his original 
specification, and is generally held to:be the first example 
of a neutralised circuit. 

The essential arrangement is shown in Fig. 11 (a). 
Here the inductance L, is tapped at an intermediate point, 
usually the centre, and the filament is connected to this 
tap. The grid of the valve is connected to one end of the 
coil, and a neutralising condenser is connected between the 
plate and the other end. - 

In order to appreciate the operation of dhis circuit we 


Fig. 11.—The “ bridge” method of neutralisation due to Rice. 


may refer to Fig. rx (b), which is a schematic diagram of 
the various capacities, etc., involved. Any E.M.F. across 
L, in the original figure will be introduced at the point X, 
and it is clear from the diagram that if L, be centre tapped 
and C, adjusted to equality with C,, no current will be set 
up in the circuit L, C, taken as a whole. . There will, 
however, be currents flowing in opposite senses through 
the two halves of L,, and, as a result, voltages will be 
_induced in these two halves which, though cancelling out 
in the complete circuit, are nevertheless finite in them- 
selves. 


We are thus faced with yet another form of imperfect 


neutralisation which may give rise to considerable trouble 
431 | : 


the two halves of ‘L,. 
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By “EMPIRICIST.” 


in practical circuits, since no adjustment of Ci 
will completely remove the voltage on the grid of 
_the valve, though it will stop interaction between ` 
the circuit L, C, zaken as a whole, and any similar 
circuit, such as L, C,, on the anode side of the valve. — 
The circuits will thus not oscillate at the wavelengths . 
to which they are tuned, but Hgy may de SO val other 
wavelengths. 


TO DETECTOR 
VALVE 


QOQ 


Fig. 12.—Two-stage amplifier with centre-tapped coils. 


" If we consider the circuit of Fig. 12 it will be seen that 
both L, and L, are centre-tapped coils, and in consequence 


‘their tuning condensers do not connect the.grid and plate 


to an earthing. point in the circuit. Redrawing this ar- 
rangement as in Fig. 13, let us imagine an E.M.F. V, of 
very high frequency applied | as shown across one’ ialf of 
L,. Then, since the circuit L, C, is resonant to quite a 
normal frequency, much lower ‘than that under considera- 
tion, the volt drop in C, will be negligible and the same 
voltage will. be applied practically simultaneously to 
Now, as there is -a certain 
-~ amount of coupling be- 
tween - these halves, 
their inductance will be 
_ partially ` cancelled ; 
ideal close coupling 
‘would cause a complete | 
- cancellation, but this is 
not considered to exist in 
the present arrangement. . 
There will. thus be a 
<“ residual inductance ” 
in shunt with the. 
E.M.F., and since the 
system has self-capacity 


Fig. 13.—The circuit of Fig. 12 
awn and simplified to show 
: essential features. 


`~ 
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there will be some high frequency to «hich the plate 
` system is resonant as well as the: normal nes corre- 
sponding to the resonance of L, and C, 

If the coil systems. are substantially: the same on the 
grid and plate sides, the natural frequencies will be iden- 
tical in the two circuits, and high-frequency oscillations 
. may take place on’a totally different wavelength from that 
to which the circuits are tuned. These oscillations have 

been observed by a number of 
writers, and several means 
have been described for 
counteracting them. The 
most noteworthy and funda- 
mental method of -attack is 
` due to Round, who makes the 
-alternate inductances astatic, 
i.e., wound in two opposing 
half sections. Asa result the 
natural frequencies of the 
alternative coils are different 
from each other, and there is 
- no tendency for the system to 
become unstable in this 
l manner. 
` Another ‘ bridge circuit wiich avoids the difficulties 
just described is shown i in Fig. 14. Here the tuning con- 
denser is in two parts and is conveniently constructed as a 
double condenser of the type frequently used for tuning 
two separate circuits simultaneously. Since the inductance 
of the condenser. branches is negligible, and since, also, 
there is no current flowing through the coil when a balance 
is attained, there is no second frequency of oscillation, and 
even though there will be a residual voltage on the grid at 
balance, as before, it will not be in the sense favouring 
regeneration, since the reactance is capncitalive and not 
inductive. 

Lastly, mention must be made of a most important cause 
of instability i in any neutralised receiver, namely, coupling 
between remote stages. If we consider any standard two- 
stage neutralised amplifier such as that shown in Fig. 15 
we may find a state of affairs where perfect neutralisation 
exists between consecutive circuits (/.e., between 1 and 2 
or between 2 and 3 in the figure), but where instability 
occurs when all the circuits are e brought into tune. If 


Fig. tt.— Bridge ” circuit 
with divided, tuning con- | 
denser. 
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: INTERCHANGEABLE 


many -experimenters must: have a stock’ of coil-- 
3 plugs, belonging either to coil-holders or to the 
coils themselves, for which they are at loss to find a use. 
It may therefore be helpful to point out that such plugs 
make a- very. satisfactory basis for interchangeable fixed 
resistors. ~ It is only necessary to insert one plug in the 
filament circuit of each valve, mounting it in any way 
that may be convenient (e.g., by screwing it to the base- 
board by a couple of. grid- leak clips), and to connect, 
by a suitable length of resistance wire, the contacts of 
another plug, which is then pushed into the first. 


Na that plug-in coils are going out of fashion, 
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this is definitely not due to ‘battery reaction and all the 
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usual precautions have been taken to test for this, it’ is 
very likely that coupling between 1 and 3 is the cause of 
the trouble. The cure for this is either adequate screen- 
ing of the last circuit or else a neutralising arrangement 
to balance out the unwanted couplings. <A typical means 
is shown in the figure; a tapping point is taken in the 


inductance of circuit 3 and a lead connected to this point 


and to a neutralising condenser X. In series with this 
condenser is a coil Y negatively coupled to the inductance 


Fig. 15 Compensating for capacity coupling between circuits 1 
and 3 by means of a subsidiary circuit XY. 


of 1. The tapping position and the turns on Y must be 
found by experiment, but it may be said that,: for the aver- 
age layout, about one-thirtieth of the total turns on the 
inductance of 3 is enough for the tapping point, and about 
a quarter of the turns of 1, closely coupled to and spaçed 
from this coil, is suitable for coil Y, in conjunction with 
a neutralising condenser of normal value for X. 

It is not possible to deal adequately with all the ramifi- 
cations of this important subject, but it is hoped that the 
outline given in these articles may enable experimenters to 
add to their stock of knowledge by carrying out investiga- 
tions on their own. It should always be borne in mind 
that a good layout is the foundation of a good set, and 
the suggestions made in a previous article in these series 
may be studied with advantage in connection with mee 


notes on capacity neutralisation. 


FIXED RESISTORS. 
© If it is desired to have a number of different resist- 


ances on hand for rapid interchange, a number of the 
removable resistor units may be made up, while if the 


‘change is only to be made in the event of abandoning 


one ‘type. of: valve in favour of another, it is easy to 
remove the-plug from the set and fit a fresh length ‘of 
resistance. wire, the plug itself being the former,on which 
the wire .is wound. 

It is not suggested that it would be an economical pro- 
position to buy coil-plugs especially for this purpose, but 


this use of them may help to empty the overflowing 


A. L. M. S. 
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News from All Quarters : By Our Special Correspondent. 


Holidays at Savoy Hill.—The Menin Gate Triumph.—Overworked Artists.—B.B.C. and 
. Esperanto. —Where Ship Interference is Worst.—The Impersonal Corporation. 


Exodus. 


Something of the cheerful bustle which 
so impresses the visitor to No. 2 Savoy 
Hill is departing. I noticed it last week. 
A still greater change will probably be 
noticeable as the month wears on. The 
reason is not far. to seek. . . 

Even the B.B.O. staff feels entitled- to 
a holiday, and the number of. absentees 


is increasing. I hope it keeps fine for 


them. 
0000 


Only a Rumour. 


I hear à ramour that one of the control 
room engineers proposes to spend a quiet 
holiday listening to broadcasting. 


0000 
Bravo, B.B.C. ! 


On the success of the Menin Gate broad- 
cast the B.B.C. deserve every congratu- 
lation. The transmission was not fault- 
less, but the difficulties which had to be 
contended with were many. I under- 
stand that the ‘‘ fade out” during King 
Albert’s speech was due to temporary 
failure on the Belgian overhead lines, 
though the British Post Office line from 
the coast may not have been beyond 
reproach. 

Lord Plumer evinced special interest in 
the broadcast, asking the B.B.C. officials 
several questions as to the lil-elihood of 
the transmission being successful. The 
same interest was shown bv King Albert, 
whose speech, it was noticed, was in his 


own handwriting. 
0000 


- 
rA 


“The Continental Lines. 


Apart from- one or two League of 


Nations transmissions from Geneva, the 
Menin Gate broadcast was the most am- 
bitions yet attempted by the B.B.C. on 
the Continent. One obstacle to relays of 
this type is the parlous state of the land 
lines over there. It is rather remarkable, 
. but nevertheless true, that’ the French 
and Belgian telegraphs are still suffering 
‘from the effects of the war. 


Who knows but what ïn the next ten - 


years the lines may,improve to such an 
‘extent that listeners will hear racing at 


- St. Cloud, or share the delights (and not _ 


the risks) of Monte Carlo? 
A 33 


A Fruitful Appeal. 

As a proof of the value of the broad- 
cast appeal, it is interesting to note that 
the Westminster Abbey Fund benefited 
to the extent of between £2,000 and 
£35,000 as a result of the recent appeal 
from 2L0 and other stations. In addi- 
tion, a generous donor has undertaken to 
provide a sacristy which will cost not less 
than £10,000. So that altogether the 


_ appeal may be said to have realised up- 


wards of £12,000. 


0000 


British ‘Talent in the U.S.A. 

Some time ago the English Singers 
travelled over to the States with the idea 
of conducting a two or three weeks’ tour 
of American broadcasting stations; the 


‘tour extended over two or three months. — 


A little later they repeated the visit and 
are now thinking of making the trip once’ 
again, as there appear to be engagements 
for British artists in the States whenever 
they want them. 

I hear that a new party of well-known 
British singers is being collected for an 


American tour led by a gentleman who 


has been one of the most popular B.B.C. 
officials since broadcasting in this country 
started. 


ds 0000 
Value of Trips Abroad. 
= Expeditions of this kind should: be 
heartily encouraged, if for no other reason 
than that they . give a much-needed 


“ rest ’’ to artists who might be in danger 
of exhausting their repertoire. A trip 


‘abroad gives them an opportunity of col- 


- AT THE MENIN GATE. King Albert delivering his speech at the opening. of the 
Menin Gate Memorlal, Ypres, on Sunday morning, July 24th. The lower microphones | 


” were used for broadcas 


g. while the upper microphone served the Amplion public 


address equipment. 
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lecting fresh impressions and material 
while making good use of the repertoire 
they already possess. 

z A “0000 
Overworked “Stars.” : 

It! seems to me that the B.B.C. is 
rather prone to overwork its ‘‘ stars,” for- 
getting that the microphone artist’s task 
of providing fresh material at frequent 
intervals is much more arduous than that 
of the actor or music-hall comedian, whose 
‘‘gvems’’ are not scattered to the four 
winds in a single night. oO 


The microphone is a gluttonous task- 


master. 7 

l 0000 
Denmark “Tours ”? Europe. 

‘For a period of three hours the other 
evening, 
station heard concerts picked up and 
relayed from the principal ‘cities of 
Europe. Among the stations heard, ac- 
cording to a Copenhagen correspondent, 
were London, Paris, Toulouse, Berne, 
Prague, Langenberg, Moscow, Brussels, 
Oslo, Frankfort and Lyons. . 

In most cases the reception was remark- 
ably pure, and the feature aroused the 
greatest enthusiasm. 

E oo0oo0o0 


Perlmutter at the Microphone. | 
Nick Adam, the original Perlmutter: in 


“ Potash and Perlmutter,” will be heard 


by London listeners on August 12th. 


“090000 


Ketelby Night. | 

A programme of music by Ketelby, 
composer of “In a Monastery Garden,” 
will be broadcast from 2LO on August 
6th. 


0000 


Advantages of Life in Sark. 
Language difficulties present 
obstacles to listeners in the Isle of Sark 
than`in most places, for here they speak 
English and French with equal facility 
and can enjoy English, French, Belgian 
and Swiss programmes with equal zest. 
Unfortunatcly there is the usual fly in 
the ointment; in Sark it is interference 
from ships, which literally surround the 
little island with its 600 inhabitants. A 
correspondent who recently visited Sark 


tells me that there are now: about 30° 


receiving sets. In winter the news bulle- 

tins are especially welcome as there are 

then only two steamers per week from 

Guernsey, whence all supplies and news- 

papers emanate. E 
0000 


B.B.C. and Esperanto. 

The B.B.C. has issued the following 
statement concerning proposals for the 
inclusion ,of Esperanto in the regular 
broadcast programmes :— | 

“ The B.B.C., while adhering in prin- 
ciple to the resolution of the General 
Assembly of the Union Internationale de 
Radiophonie, is unable to fall in with the 
particular: proposals, which were to broad- 
cast in' Esperanto a weekly account of 
forthcoming programme features and to 
announce the names of the stations once 
nightly in Esperanto. The latter seems 
unnecessary, and the former is not done 


listeners to the Copenhagen ~ : 


: _ Aucust 1llra.—Spanish Programme. - 


i .Auvcust 10rH.—‘‘ The -Make up 


fewer 


i at Old Trafford. ` 


AUGUST 8rH.—“ St. 


Wireless 
o World 


by British stations even in the English 


language. 
‘ The B.B.C. considers that any time 
that it is able in the future to 


devote to Esperanto would be best de- 


= ° 
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FUTURE FEATURES. 
London. 


Avucust 7rH.—Albert Sandler and 
the Grand Hotel, Eastbourne, 
Orchestra. 

Avucusr 8ru.—Mr. James Agate: : 
Dramatic Criticism. 

Avucustr 9TrH.—Musical Comedy. 

Avucust 10TH.—‘‘A Fool and His 
Money,” a wayside comedy by 
Laurence Housman, | 

Avcust lltna.—Ballad Concert. 

Avucust 12tTH.—William Blake: A 

Programme of Verse and Song. 

AUGUST 13rH.—Opening Night of 
the B.B.C. Promenade Con- 
certs, | 

Birmingham. 


Avucust 10rH. — Second B.B.C. 
Composers’ Light Programme. 


Bournemouth. 
Avucust 9rH.—A Scottish Night. 
Avcusr 10rH.—‘‘ Summer Holi- 
days.” A savoury for those 
who have had their holidays. 


Cardiff. 


- Box ”’ Concert Party. 

Aucust 12TH.—A Weatherly Re- 
cital. | 

Manchester. : 

Avucust 9rH.—Eye-witness Account 

of the Last Day’s Play in the 

Lancs. v. Kent County Cham- 

pionship Cricket Match, played 


Avcust llru.—Mr, Phillip Galli- 
more: ‘‘Gentlemen of the 
Road.”’ 

Newcastle. | 

Avucust 8TH.—‘ Omar Khayyam.” 
An Oriental Phantasy in 
Persian Garden. 


Glasgow. 


Avaust 8rH.—A North American 
Programme. a 

Avucust 9rH.—Ladies’ Night. 

Avcust lirn.—‘‘ Catherine Parr” 
or ‘‘ Alexander’s Horse.” A 
sketch by Maurice Baring. 


Aberdeen. l 


: - Avucusrt llru.—Mr. C. H. Webster : 


“The Ideal Cricketer.” 
Aucusr 12rm. — “A Valuable 

Rival.” A Lowland Scots 

Comedy in one act. 


Belfast. 

Christopher’s 
Medal,” a play. ‘‘ Over the 
Hills,? a comedy in one act. 

Avucust 13rnH.—Fred Duprez (Com- 
edian). 


- young men. 


~ 
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voted to a definitely instructional course. 
The possibility of allotting this time is. 
now: being seriously considered, but it. 
is not expected .that room can be found 
for the subject until the scheme of. al- 


- ternative programmes shall have, at any 


rate partially, been brought into effect.” 


0000 


: Middle-aged Programme. : 


“A Middle-aged Man” has arranged 
for broadcasting from 2LO on ‘August 
17th one of the series of “My Pro- 
grammes,” >- a 

: $ o000 : 


. The Scottish National Players pay ‘a 


visit to the Aberdeén studio on August 
12th, and will broadcast a programme of 
Scots folk songs, choruses and readings. 
Included in their programme are two 
plays, ‘‘A Valuable Rival,” by Nei] G. 
Grant, and ‘‘The Crystal Set,’ by 
John H. Bone. Miss Eliiot C. Mason, 
Miss Nell Ballantyne, Mr. Charles R. M. 
Brookes and Mr. Tyrone Guthrie will 
assist in the production of this pro- 
gramme: i 
. oo0oo0o0 

“La Bohême ” from 2L0. 

On August 19th a performance of 
Puccini’s opera, “ La Bohême,” will be 
broadcast from the London studio, with 
Heddle Nash as Rudolph, Frederick Col- 
lier (by permission of Russell Janney, 
the ‘‘ Vagabond King’? Company) as 
Schaunard, and Sylvia Nelis as Mimi. 

. 0000 | 


Talks on Wireless Careers. 


Wireless as a career: will form the 
subject of a series of talks to be given 
from the Birmingham station, beginning - 
on August 16th, by Mr. W. E. Elliott, 
Principal of the Universal Radio College, 
Birmingham. He will deal with the pos- . 
sibilities of wireless as a career, and. 
describe the openings available for 


0000 


The Impersonal Corporation. 


That reliable criterion of. public in- — 
terest in broadcasting—the correspondence 
bag at Savoy Hill—is still well filled each 
day, despite the so-called ‘‘ off season.’”” 
The letters deal largely with future pro- 
gramme suggestions, while some contain — 
praise or blame in connection with broad- 
casts already carried out. Needless to 
say, the oscillation problem also comes 
under review. . _ . ae 

But the most noticeable feature is the. 
change which has come over the general 
style of the letters since the advent of 
the Corporation. The personal touch 
which entered into the correspondence in 
the days of the British Broadcasting Com- 


pany has vanished, and with it has gone 


much of the humour that helped to make 
up the Savoy Hill letter bag. ; 
Nowadays the ordinary person rather 
hesitates to intrude upon the official 
sanctity of the Corporation; he would a8 _ 
soon send a chatty letter to H.M. Post- 
master-General. 
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METRES AND KILOCYCLES. | R 


Sir,—With all due respect for Capt. Eckersley’s superior 
knowledge of the subject, I- feel sure that he is wrong in one 
or two points in his article, ‘ Frequencies or Wavelengths,” in 
‘The Radio Times, | 

His remark, ‘‘ of course, the whole thing does not matter. 
one button to the man in the street,’’ shows his complete 
_ ignorance of the subject from the point of view of the ‘“‘ man 
in the street,” for it does matter a very great deal to the 

‘man who pays the piper’ ’ whether the onus of calculation 
between kilocycles and metres is thrust upon him, instead of, 
“as at present, on the engineers, - 

_ If, as Capt. Eckersley points | out, ‘kilocycles are only given 
to facilitate matters for the engineers, -why publish them at 
all to the general public, who do not want them? Surely it 


should ay be necessary for the engineers to be supplied with : 


a list of t 
- metres? 

The whole truth is that the “man in the street” is more 
than a little nervous that the system that he is used to, and 
that his set is calibrated to, etc., will eventually be dropped 


e kilocycles and their corresponding wavelengths in 


by the B.B.C., and he will be forced, whether he likes it or not,- 


to have something that he does: not want. 

aor Capt. Eckersley were wise he would keep the bradaencies 
for his technical engineers, who apparently have always worked 
in kilocycles, and allow us (the men in the street) this oppor- 
tunity to regain our waning confidence in him, and to feel 
that his point of view was not ey a personal one. 

London, W.8. D. A. BENTLEY. 

July 15th, 1927. 


INTERNATIONAL ASPECTS OF BROADCASTING. 


Sir,—In the replies by “Messrs. G. Rolland Willans and H. D. 
Horie to my letter which appeared in your issue of June 
` 29th, both of them admit—as they must do—that the erec- 
tion and maintenance of a short-wave station by the B.B.C. 
. would entail some expenditure; but .both assume that such 
- an ‘expenditure would be of negligible dimensions. They have 
no knowledge of what this mere side-line would cost. 
have I, but, even if the cost of erection and of the first year’s 
maintenance were only £20,000, it would be that much definite 
reduction in the revenue set aside for the provision of pro- 
grammes for the people who actually pay. Whether these 
people pay 10s. or £10 per annum per head is beside the 
point. 

Already a ridiculously: large proportion of our licence fees 
is filched by others. One would think it common justice that 
the Post Office should be paid solely. for the work they do in 
collecting licence duty, tracking down oscillators and rounding 
up non-licensees. Instead of this, a goodly surplus is absorbed 
by an insatiate Exchequer as an item towards the expense of 
the general upkeep of the country: Uncomplainingly and 
patiently have we tolerated this obvious sharp practice. Now 
we are asked to tolerate still another theft. 
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= tion of listeners. 


. noise; (3)- the 


_ of Empire ” 


Neither 


I claim, . without fear of onadan by BPA men, ` 
that -my point of view represents that of the greater propor. 
The clamour of those who want a special. 
short-wave station for Empire Broadcasting is but the usual 
‘strident demand of a noisy minority. Analysed, this minority ` 
consists of : (1) Well-meaning people who. feel that they must | 


` do something (with other people’s money) for the. poor, lonely | B 


‘Sons of Empire; (2) short-wave enthusiasts who nightly comb | 
the overworked | ether in search of distant transmissions and . 
“emigrant population” {as Mr. Willans- calls. 
them) who wish to be kept in touch with the Mother Country. 

I have every sympathy with the-ardent desire of the third - 
class to hear the boom of Big Ben, the winner of the three- 
thirty, the merry rattle of the Savoy Orpheans, and the decorous, 
uplifting beauty of a B.B.C. Sunday programme. - 
in Calcutta, Roorkee, Almora, Nigeria, Wessels Nek, Trinidad 
or Umlazi, I should most. certainly clamour for a far-reaching 
British Broadcast. But I am sure that I should also admit | 
_ that it was unreasonable to expect special and free provision 
for my needs. If I wanted to be kept in touch ‘with the trend 


- of the average Englishman’s intelligence and desires and politics 


as depicted by such enlightened papers as the Daily Mail. the 
News of the World and John. Bull, then I owe order these . 
_ papers and pay for them. Why not ? 

If the short- -wave supplicants of who people ` our distant units 
were poor, ragged, underfed, underpaid derelicts 
-from the Mother Gountry, I would say, most cheerfully, -let 
the poor beggars have a free listen-in. But they are not in 
this unhappy financial position. They are not in the position 
of hungry urchins seeking to peer for a moment through the 
rents in the canvas of a circus tent. If they can. afford a wire- 
less set efficient enough to give them enjoyment of a programme 
which has penetrated several thousand miles of atmospheric 
disturbances, heterodyning and jamming, then they can afford 


. to pay for, or contribute towards, the cost of erecting and 


maintaining a short-wave station. 

Consequently, I maintain that there are two simple solutions 

to this question :— 
_ (1) If Empire Broadcasting is of jii national importance, 
then let the nation do the job and pay for it (instead of ex- 
pecting a relatively small number of licensees to bear the 
expense). 

(2) If Empire Broadcasting is of imperial importance, then 
Jet the Empire do the job—and also pay for it. 

Why is there no Empire Radio Society to cater for the needs. 
of all these: eager people living in the distant units of Empire 
and for the gentlemen at Illingworth and vrighton who dabble 
in 20- to 30-metre stuff? Why will they not inaugurate such 

-a Society, pay their subscriptions like patriots- and men, and, 
out of such a joint income, erect and maintain their own short 
wave station in Britain? The B.B.C. would then, I am sure, 
be only too pleased to supply them with entertainment and 
uplift juice, free, gratis and for nothing. They could “tap ” 
and broadcast just what tliey wanted, and Tend: 2,249, ved 
other listeners—would register no protest at all. 


If I lived = 
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entertainment he can get for his money, and is not inferested 
in short-wave transmissions. Why, then, should he see his 
beloved B.B.C. bullied into spending some of his money on 
such a side-line merely because a strident minority is chiefly 
concerned with distance and noise? To hear a 22.02-metre 
account of the national hysteria caused by Lindbergh’s arrival 
in U.S.A. (compared with the quiet British welcome of Brown 
and Alcock some years ago) may excite the tinfoil and mica 
emotions of a short-wave intelligence, but, like. all noisy novel- 
ties, it is apt to pall in time. A short-wave station would be 
valueless to the average home listener. Therefore, why, in 
Heaven’s name, should he pay for its erection and maintenance? 
Twickenham. BERTRAM MUNN. 
July 13th, 1927, | 


_— 


Sir,—Mr. Bertram Munn, in his letter, apparently strongly 
abjects to Britishers in the remoter districts of our colonies 
being given the opportunity of getting in touch with the Old 
Country. Surely this is a very selfish attitude, and I have no 
doubt that, of the 2,300,000 licensed listeners in Great Britain, 
the majority would not agree with him, but would be only 
too willing for the surplus revenue to be used towards the cost 
of erecting a short-wave station. It is very apparent that Mr. 
Munn does not know the very-often-present feeling that settlers 
in our colonies experience of being cut off from all home news, 
and I can assure him that to those settlers a short-wave British 
station would be a Godsend. 

Mr. S. G. Fisher may be glad to know that there are at 
present two or three short-wave transmitting stations in Kenya 
Colony, and the writer hopes to have the pleasure of co- 
operating with him in experimental work on the lower waves 
from his station KYIAA in Nairobi, which will shortly be 
re-opened. L. DE FOLDU MORRISON. 

Ballater, N.B. 

July 13th, 1927. 


THE PROPOSED REGIONAL SCHEME. 


Sir,—In connection with the article in your issue of July 13th 
on the regional scheme, I beg to submit the following suggestion. 

Two or more alternative programmes to be broadcast as cir- 
cumstances allow. Each programme to have a wavelength 
allotted to it, and to be broadcast from one or more main 
stations as may be convenient. A large number of low-power 
relay stations to receive the programmes by land line and to 
broadcast them on their respective wavelengths. Thus the 
relay stations would have no wavelength of their own, but 
would use the wavelengths allotted to the programmes, each 
station simultancously sending out as many programmes as are 
provided. 

Alternatively, relay stations might receive the programmes 
by wireless, but in this case rebroadcasting would be on dif- 
ferent wavelengths to those used by the main stations. All 
relay stations, however, would share the same wavelengths. 
Thus the maximum number of wavelengths required would not 
exceed twice the number of programmes provided. 

Bristol. G. B. BENNETT. 

July 20th, 1927. 


EMPIRE BROADCASTING. 


Sir,—May I suggest that there is plenty of money for the 
home service as well as an Empire short-wave service if the 
licence fees were used proportionately. To my mind there should 
- be no surplus, the P.M.G. taking only enough to cover the 
real expenses connected with the licences, etc., the rest of 
the money would be ample to give us the best alternative pro- 


grammes from the latest equipped regional stations, and a. 


short-wave transmitter for the Empire. 

Some of your correspondents seem rather selfish in their 
views, the short-wave station would be solely for the Colonies, 
etc., and it would be up to the latter to have the right sets 
on the market for reception; after all, it is the overseas listener 
who wants to hear England, not the other way round, so why 
worry about our present sets being no use for short waves? 

' Personally, I am going in for one if my situation is not too 
bad for reception on 20 to 70 metres. ee : 

London, W.8. (MISS) A. N. J. SHORTER. 

July 14th, 1927. 
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To sum up once again, the average listener wants the best 
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Sir,—My letter in your issue of the 6th inst. appears to have 
created a considerable amount of misunderstanding. In the 
first instance I should like to enlighten Mr. Bevan Swift when 
he says I am not in possession of facts concerning the T. and R. 


_ Section, : 


When I wrote “this admirable organisation has never dis- 


tinguished itself very greatly in any direction ° I meant this 


essentially in so far as it applies to the public eye. It must 
be remembered, I think, that the broadcast listener regards the 
amateur transmitter as something of a rather pestilential nature, 
hable to interfere with his beloved broadcast. My reason, 
therefore, for making the above statement is that the T. and R. 
Section is practically unknown to the greater masses:and that 
a little publicity through the medium of its suggested connec- 
tion with Empire broadcasting would do it and the members 
of it, individually, no harm. Personally, I have always found 
the T. and R. Section a most excellent institution, enjoying 
its cake and tea after a hard day’s work, and lecturés equally 
so, although I must confess that I cannot remember having 
ever paid my subscription under its present constitution, but 
at the same time I have vague recollections when it was the 
Radio Transmitter’s Society of. giving ten shillings to Mr. 
Marcuse one evening for which he thanked me, of course, with 
his famous smile, a smile which if the rest of us possessed 
would make the world a better place. 


I have the greatest admiration for the genuine amateur 
transmitter; I think he has done magnificent work in the past, 
has contributed very largely to the development of short-wave 
radio communication, that like most of us in this intolerable 
age he is persecuted by the ramifications of bureaucracy and 
Toryism and is compelled to fill the Treasury coffers to an absurd 
extent if he wishes to use a watt more than ten. On the 
other hand, I have absolutely no brief whatsoever for the 
“ham” or man who transmits simply to see his aerial ammeter 
read, and I maintain that these men are not even genuine 
“hams.” As I understand the American ‘‘ham,’” his interest 
in amateur radio is far more from the point of view of fellow- 
ship with his fellow countrymen than a real technical interest; 
and he admits it. But not so your English ‘‘ham ” (loathsome 
word); he wears a mask of hypocrisy by assuming he is an 
‘‘experimenter’’ and transmits simply for the sake of shooting 
out his own call sign and the sheer bravado of the thing. A 
harmless amusement, to be admitted, but it would be rather 
more satisfactory to definitely define this class of transmitter 
as a ‘*ham,’’ pure and simple, and not embody him with men 
who really do know what they are talking about and are 
genuine amateur radio engineers, such as those who operate the 
stations mentioned in my last letter. 

However, this is beside the issue of Empire broadcasting. 
I can only assure Mr. Bevan Swift that I meant no offence to 
the organisation of which he is past chairman, that I shall con- 
tinue to eat the said organisation’s cake and drink its tea with 
great relish, that I shall devour its lectures and discussions. in 
like capacity, that I shall do both these things if I am not 
prevented from entering its premises by a hard-hearted 
treasurer. ae 

In reply to Mr. A. O. Milne, I still maintain. that the B.B.C. 
made an evasive reply when :the whole question . of Empire 
broadcasting arose. And it was the engineering staff that, must 
have appeared to be the cause of that. reply in the ‘eyes of 
the public. I consider the technical: capacity of some of the 
B.B.C. engineers to be unequalled, and I merely asked the | 
question as to why the whole argument of technical unreliability 
should, be brought up in order. ta cover the parochial minds. of 


the B.B.C. and people like. Mr. Milne, whose concepbian of 
_ Empire appears to be essentially. confined to the British Isles. 


. No one is asking the B.B.C. .to provide a service which does 


ist benefit the home community in the least and for. which it 
has to pay. 


I have suggested. a scheme in which the B.B.C. 
could derive revenue from the Colonial Governments, if it were 
operating an Empire service, no doubt thg bare suggestion 
of which has its faults, but I believe it to be the nucleus of 8 
system which would operate satisfactorily. I notice - Capt. 
Fraser found time: to put a question to Mr. Amery on the 
subject, however. © ant ew Sy 
Mr. Milne says that I have suggested that the T.. and R. 
Section should pay for Empire broadcatsing.. -I have suggested 
nothing of the kind, but mentioned that if any amateur station 
did volunteer to help along the preliminary experiments of 8 
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service I thought the T. and R. might help him financially if 


start the ball rolling from his amateur station? | 
been to Daventry, but I assume the power supply must be -/ 
extensive and flexible; I assume also. that the statioh has. 


he incurred any small expense.- And I mentioned it, because I 
knew that if this happened the T. and R. Section would get 
into the daily Press along with the amateur who volunteered, 
thereby resulting in splendid propaganda for the T, and R. and 
opening the eyes of a somewhat sceptical public. j 
But does it not seem strange that the B.B.C. cannot under- 


take the preliminary task of an Empire service at once? ‘Is it 


not lowering their prestige in the eyes of our far-flung Empire 
community to let Mr. Gerald. Marcuse, patriot and enthusiast, 
I have never 


facilities, what with its four hundred feet masts and so forth, 


for putting up a shart-wave aerial ; I assume also that a suitable 


space is vacant or could be made vacant in the existing 
buildings for the erection of a short-wave transmitter, a set in 
any case which does not occupy a great deal of room, even with 
high input. We have our power supply, aerial, space for accom- 
modating transmitter, already existing line amplifiers and other 


Bowyer-Lowe to Move. . a F 

The Bowyer-Lowe Co. is obviously not 
feeling trade depression. The” company 
is on the move to a bigger factory. For 
some time past Bowyer-Lowe progress has 
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thing else connected with wireless. 
‘a short-wave station would feed India or South Africa with 


| TRADE NOTES. 
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minor equipment. Where, then, is the gigantic, overpowering, 
devastating expense? Why should the B.B.C. spénd, perhaps, 
a. few hundred pounds of the British public’s money on a 
venture which might eventually be one of the greatest bonds 
of the Empire? And why cannot the B.B.C., with their 
power supply, etc., etc., and vast army of engineers, put up an 
experimental circuit at Daventry immediately ? e 

I leave the answer to the imagination. 

Mr. F. A. Robinson asks if I have ever -listened-in on short 


‘waves ; I have, and I think the B.B.C. relays have been marvels 
of radio engineering skill on some occasions, and I rejoice in 
-hearing the voice of Mr. Partridge, momentarily turned 
‘alnouncer, before the relay is put through. On the other hand, 
. I am quite-ready to admit that fading is objectionable ‘and 


that short waves have their own peculiar symptoms like every- 
But I stilt maintain that 


more satisfaction to listeners in those countries than Daventry. 
Brighton. i DALLAS BOWER. : 
July 20th, 1927. as 


PEE E S eni by: Bi Gk. Brova Lidi O 


: -Acton, in an article on the “Brown ” 
: C.T.S. Unit and C.T.S. Accessory Set, 
‘by the aid of which anyone can build a 
complete horn or disc type loud-speaker. 


taxed their present accommodation 
severely. A move-to another site in 
Letchworth is planned to take place in 
September. 
0000 
A Presentation. f 
By a happy inspiration, and as an 
earnest of his faith in the educational and 
recreative possibilities of radio, the 


president of the - Wireless Retailers” - 


Association of Great Britain, Sir Charles 
Bright, F.R.S.E., has decided to-present 
a complete wireless receiving station to 
the local institute at Hatfield Heath, near 
which he resides. - 
The installation consists of a three- 
valve set made up of detector and two 


Ltd. 


Radi-Arc Electrical Company (1927), Ltd. 

The low-tension current is to be sup- 
plied from a non-sulphating battery made 
by N.S.. Accumulators, Ltd., who guar- 
antee their products to be proof against 
sulphation. l . 
' The installation is completed by the 
very latest in loud-speakers, and the local 
ear for wireless music will be cultivated 
through the medicm of a _ handsome 
A.R.19, the product of Graham Amplion, 


e000 


Making Loud-speakers at Home. 


That loud-speaker building will be one 
of the most popular hobbies in the 
coming winter is prophesied in the 
current issue of the ‘“‘ Brown” Budget, 


Both the unit and set are being put on 
the market in response to an undoubted 
demand for components which will assist 
the tyro in the construction of his own 
loud-speaker. 

0000 


New Press Agent. 


Mr. C. D. Clayton, of Messrs. Charles 
D. Clayton, Ltd., Gloucester House, 19, 
Charing Cross Road, W.C.2, has been 


appointed Press agent for the Radio 
_ Manufacturers’ Association. 


` 


0000 


Catalogues Received. | l 

The Marconiphone Co., Ltd., 210-212, 
Tottenham Court Road, London, W.1. 
Instruction books concerning the new 
Marconiphone Three Valve Receiver, 


L.F. amplifiers, specially constructed by 


ON 32.79 METRES. Listening to the account of the Dempsey-Sharkey fight broadcast 
from 2XAF. It is interesting to note that the set, which iacorporates 


is similar to that described in * The Wireless World ” 
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June 29th last. 


es 52, and new A.C. Unit, Model 
' Hart Accumulator Co., Ltd., Marsh- 
gate Lane, Stratford, London, E.12. 
Price lists of “ Hart,” “ Radio,” and 
“ Compacto” high-tension accumulators. 

Wright and Weaire, Ltd., 740, High 
Road, Tottenham, London, N.17. Price 
lists of ‘‘ Wearite’’ components, includ- 
ing coils and the “ Wearite’’ H.F. choke. 
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“ Die Mehrfachréhre und ihre Verwen- 
dung in Selbstbau.” Notes and diagrams 
of various valve receiver circuits, being 
Part IV. of Dr. Funk’s ‘ Wohlfeile 
_Rundfunk-Technik.’’. Pp. 80, with 26 
illustrations and diagrams, Published by 
Rufu-Verlagsgesellschaft m.b.H. Ham- 
burg. Price 60 pfenninge. 

“* Navigational. Wireless,” by §. H. 
Long. D.Sc., M.1.E.E. A text-book on 
the theory and practice of wireless tele- 
graphy as applied to direction finding. 
Pp. 164, with 162 diagrams and illustra- 
tions. Published by Chapman and Hali, 
Ltd., London. Price 12s. 6d. net. 


-E.C. valves, 
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The following abstracts are prepared, with the permission of 
Specifications. obtainable at the Patent Office, 


Rapid-tuning Adjustments. 
(No. 271,004.) 


. Convention date (Germany), June 27th, 


Tọ reproduce rapidly the precise ad- 
- justments necessary to cover the wave- 
length of a particular station to which 
the set has previously been tuned is not 
always a simple matter, particularly when 
the tuning condenser is provided with a 
vernier control. Mr. Nehrke overcomes 
this difficulty by mounting a strip S of 
black paper or celluloid behind the 
graduated dial and in- front of a small 
flash-lamp bulb B. A small depression 


— 
— 
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Illuminated dial to facilitate rapid tuning. 
ki (No. 271,004.) 


is formed in the outer dial through 
which a needle can be passed to pierce 
the blackened strip when the station is 
first tuned in. 

Subsequent retuning on the vernier 
knob M is facilitated by the appearance 
of the ray of light from the flash lamp. 
A switch K, is provided for lighting the 
lamp. as required, whilst an aperture O 
is formed in the scale disc to enable it 
to be renewed when necessary, 

_) 0000 
Stabilising H.F. Amplifiers. 

g . (No. 270,531.) 
Application date: August 14th, 1926. 

A scheme for neutralizing the inter- 
electrode capacity of an amplifying valve 
is described by Mr. C. P. Allinson in this 
patent. It is based upon a Wheatstone 
bridge arrangement, in which one arm 
comprises the internal plate-grid capacity, 
CPG, whilst another arm contains the 
complementary ` grid-filament capacity 
CGF. In this way two of the internal 
electrode capacities are accounted for, 


- maintained. 
connected from the grid G to a point X, 


The remaining arms of the bridge con- 


tain condensers K, K,, which may be 


of much larger value than CPG or CGF, 
provided the correct balancing-ratio is 
The input or grid coil I is 


which it will be noted, is not necessarily 
at earth or filament potential, but is separ- 
ated therefrom by the condenser K.. The 
output coil O is connected as usual across 
the plate P and filament F. 


Diagrams (b) and (c) represent 
two alternative circuit arrangements 
based upon this principle. In (b) 


is shunted 
condenser K,, 


a stabilising resistance R 
across the balancing 
or it may be connected as shown 
in dotted lines. In (c) the balancing 


capacities K, K,, are replaced by equiva- 


lent inductances, these in fact being con- 


stituted by the two sides L, L, of 


(j 
' 
' 
7 
5 
l 
i 
t 


(c) 


Circuits of stabilised H.F. amplifier. 
(No. 270,531.) 


the Controller of H.M. Stationery Office, from 
25, Southampton Buildings, London, W.C.2, price 1s. each. 


the tapped output coll O. A blocking 


condenser BC may be inserted in the grid 
Jead, or in either of the .dotted-line posi- 
tions shown. The plate voltage is sup- 
plied through a choke coil CH. 

“9000 

_ Aircraft Wireless. 
(No. 265,940.) 

Convention date (Germany), February 

12th; 1926 a 

Herr Junkers instals in an aeroplane 


a loop aerial which is continuously 
rotated at a low speed by means of a 


«AERIAL 


| 
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Rotating frame receiver for use in aerial 
l navigation., (No. 265,940. 


slip-stream windmill, or by reduction 
gearing from the engine. Adjustable con- 
tacts on the aerial. spindlé .make an . 
intermittent connection between the loop 
and a receiving set once every half- 
revolution, so that a corresponding short 
response is heard in the phones. The 
intensity. of the received signal gives. an 
indication of the angle between the direc- 
tion of flight and the known bearings 
of ‘a beacon station located along the 
line AB. As the machine yaws away 
from the direction of AB the signal note 
diminishes in strength, and vice vered. 
As an additional aid to navigation the 
spindle contacts are arranged to emit ar 
independent note from a local source at 
the particular moment when the loop, in 


its rotation, passes a definite position 


relative to the longitudinal axis of the 
aeroplane. When this‘ auxiliary note 
coincides with maximum strength of re- 
ception from the beacon station, the 
aviator knows that he is flying in the 
desired direction. 
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“The Wireless World” Information Department Conducts a Free N of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.” 


Output Transformer or Choke Filter 
Circuit ? E 
l am building the “ All Wave Four” 
receiver, using the modified cricuit 
which you publish in your June 
8th issue. I intend to use the re- 
ceiver in conjunction with an ordi- 


dinary 2,000-ohm loud-speaker, but- 


as later on it is possible that I. shall 
build a moving coil loud-speaker with 
a low-resistance coil winding, I am 
rather in a dilemma concerning the 
orini circuit which I should adopt. 
If I use a choke filter output cir- 
cuit or a 1 to 1 ratio output trans- 
former, this will be in order, for my 
present loud-speaker, but will pre- 
sumably be unsuitable for the mov- 

‘ing coil type, whilst if I put ina 
step-down transformer having a ratio 
of 1 to 25 or thereabouts, I should 
be able to use a moving coil loud- 
speaker but not the ordinary type. 
It appears that the’ only thing for 
me to do is to insert in the set two 
output transformers, or one step- 
down transformer, and a choke filter 
circuit with a change-over switch. As 
this would be rather expensive and 
cumbersome, I was wondering if you 
could inform me of any simpler ey 
out of the difficulty? O. F. 


Your problem is far -more simply solved 
than you suppose. We should advise you 
_ to purchase neither a 1 to 1 transformer 
nor a choke, but should advise that you 
obtain a step-down transformer having 
a ratio in the order of 1 to 25 and con- 
nect it up in accordance with Fig. 1. 
You will notice by studying this dia- 
gram that when using an ordinary loud- 
speaker we are making use of the pri- 
mary of this transformer as a choke, and 
using a choke filter output circuit, the 


ordinary loud-speaker connecting to ter- 


minals T, and T,. The secondary wind- 
ing will only be. used when you eventu- 
ally obtain your moving coil instrument 
which will connect to T, and T,. Since 
naturally the primary of the transformer 
is intended to be connected in the out- 
put circuit of a power valve, it will make 
an excellent choke. You will find no 


difference ia results, whether you use .a 


A439 ° 


addressed envelope for postal reply. k 


choke filter circuit such as this or a 1 
to 1 transformer for your ordinary type 
of loud-speaker. 

In our diagram you can make use of 
the single wire loud- speaker extension 
system in the usual manner in the case 
of an ordinary loud-speaker by connect- 
ing the extension wire to T,, the other 
terminal of the distant loud-speaker being 
earthed. In the case of the moving coil 
loud-speaker, T, should be connected to 
the earth terminal of the set, whilst the 
extension wire connects to T, the other 
terminal of the distant loud-speaker 


being earthed, as before. 


TRANSFORMER 


l een 


Fig. 1.—A comprehensive output circuit. 


It might be pointed out that terminals 
T, and T, will be found very useful for 
tuning in different stations on the tele- 
phones, and, may thus be put to some use, 
even before you obtain your moving coil 
loud-speaker. Thus it will be found that 


if a station is received on the loud- 


speaker connected to T, and T, at good 


_ volume, you will be enabled to obtain 


pleasing volume in an ordinary pair of 
2,000 or 4,000 headphones by connecting 
them up to T, and T,, the volume being 
very loud in ‘the loud-speaker, but only 
moderate in the telephones, due to the 
big step-down ratio. This is a'useful tip 
to ate as the: telephones can. be 


efficiency of this receiver. 


- tated simultaneously. 
‘more or less in step with each other, but 


Each question must be accompanied by a stamped > 


temporarily connected up to T, and T, 
for the purpose of tuning in different sta- 
tions without disturbing the loud-speaker 
connections. In practice it will be found 
that the connection ef telephones across 
the secondary winding will not upset the 
quality or volume given by the loud- 
speaker.. 
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Single Dial Control of the 
“Everyman Four.’’ 


1 am intending to construct the “ Bvery- 


man Four ” receiver, but in order to 


simplify tuning I propose to alter 
the: design tn order to use. one dial ~ 
control. To effect this I intend to 
use two condensers mounted on the 
the same shaft for tuning the aerial- 
grid and the H.F. transformers. I 
, shall'be glad if you will give me a 
suitable layout and a prosia wiring 
diagram. G. F.D. 


We should be doing you a definite dis- 


. service by giving you a wiring diagram 


and the particulars you desire, because 
by attempting to use one dial control you 
would be sacrificing a large part of the 
This. instru- 
ment has two control dials, and, since 
we have two hands, not the slightest diffi- 
culty is experienced in searching for dis- 
tant stations, as both dials can be ro- - 
The two dials keep - 


not absolutely so, with the result that 
the efficiency gained by e a rE two- 
dial control (which, after all, is Just as 


simple as single-dial control) is very con-  - 
. siderable indeed. 


Apart from the fact that the aificiency 
of the receiver would be sacrificed by 
making your suggested alterations, you 


will realise that your project requires a 


complete rearrangement of the compo- 
nents in the receiver, and the receiver 
would no longer be the “ Everyman 
Four,” nor could it even lay just claim . 
to the title of a modified ‘‘ Everyman 
Four,” as it would depart so greatly 
from the principles laid down in abe 
articles concerning that receiver.. A- 
two-control receiver is always much more 
efficient than a single-control receiver, 


ae. a ‘. 
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the only exceptions being a crystal set 

and a set designed for the local station 

only. BS ok iF sg E 
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External or “Home Grown” _ 
Oscillation. 


I am a comparatively new entrant into 


„the fold of broadcast listeners and 


I no doubt occasionally ‘cause un- | 
intentional interference through per-. 


mitting my receiver to- oscillate. 


» When receiving certain distant sta- © 
tions I have noticed a continuous 


whistle which cannot be eliminated by 
adjustments to my set. .I should be 
obliged, therefore, if you could pe- 
commend a simple method of ascer- 
taining whether the oscillations re- 
sponsible for this whistle. are 
generated. in my own receiver or 
emanate from some external source. 


lf the ` heterodyne -note can be made 
to vary in pitch by rotation of the tuning 
condenser then the receiver is oscillating. 


If, on the other hand, the note varies - 


only in intensity when the tuning con- 
denser is rotated, then the oscillation 
responsible for the. 
generated externally. There is, however, 
another test which will indicate whether 
or no the receiver is oscillating.. Tap the 


aerial terminal with a damp finger, and . 
if a loud “plop” is heard in the tele- | 


phones or loud-speaker the receiver will 
generally be found to. be in a state of 
oscillation. Under these conditions the 


receiver becomes a low. power trans- . 


mitter and very considerable interference 


will be experienced by neighbouring lis- 


teners. 
oo0oo00 


Tropical Reception. 


I propose to construct a receiver for uge- 


in the West: Indies, but I am un- 
_ decided 28 to which type of receiver 
would prove most suitable under the 
prevailing ` conditions. The 
the 


accumulator “charging, and 


primary consideration, therefore, is. 


economy in high and low tension con- 
sumption. I should be obliged for 
any advice you can give me in. this 

) m H. M.’ 


matter. 


. . The conditions. with which you will. 


have to.contend would put out of court 
any, of the multi-valve receivers designed 
‘for reception of the medium or long-wave 
broadcasting stations, and we think you 
would be well advised to concentrate on 
the reception of those stations trans- 
mitting on the very short waves. A 
number of the American broadcasting 
stations 


20 and 30 metres, as well as on the longer 
wavelengths, and these short waves are 
more easily received over considerable 
distances -than the. latter. In addition 
to this the “atmospherics” are less 
troublesome on 50 metres than on 300 
metres, with the result that signal strength 
over ,interference is greater. Full con- 
structional details of a short-wave re- 
ceiver, suitable for use under the con- 
ditions you desire to receive, appeared 


. . d - 


N : 


heterodyne’ is | 


main ` 
difficulty to be encountered will be- 


regularly transmit .their pro-. 
grammes on wavelengths in the order of 


ot Wireless 


World 


in The Wireless World of June 29th 
last, and we suggest you refer to this for 
further information. 
0000 . 
Increasing the Range of a “ Superhet.” 
I have constructed a seven-valve super- 


heterodyne receiver consisting of first - 


_ detector, oscillator, three long-wave 
‘amplifiers, second detector und cne: 
. D.P. valve. 
tained from the local station, and a 
‘limited. number of distant stations 
are heard at telephone strength. 
When the receiver is connected to a 
short acrial and the usual earth quite 

a number of stations are received at 
loud-speaker strength. I desire to 


`- use the receiver with a frame aerial, - 


and should be obliged if you can 


¿>> suggest any alterations or additions 


~ > which will enable the more distant 
:-- stations to be heard on loud-speaker. 


W. S. R. 


_ The sensitivity of your EA RE 


receiver could be considerably improved 
by the addition of a stage of radio- 


.frequency amplification before the first 


detector valve. This will amplify the 
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Ample volume is ob- 
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trsov 


tween 20,000 and 30,000 ohms, with an 
amplification factor of the order of 20, 


and will require a negative bias of 


about 14 volts. The valve V, is the 
separate oscillator, and V, the first de- 
tector valve, in the anode circuit of 
which is connected. thé first , intermediate 
frequency transformer. _ 
l oooo 

- Raising the Voltage of D.C. Mains. 
l propose installing a loud-speaker re- 
ceiver. I have a private electric 
| lighting plant giving 50 volts, which 
will not be sufficient for the L.E. 
valves. Is there any manner m 
which I could utilise my existing 
plant for H.T. purposes? V. E. N. 
The first thing which occurs to us as 
being suitable for your case is that you 
should, build the four-electrode valve 
L.F. amplifier which was described in 
full in an article appearing in our issue 
for May 4th last, which required an H.T. 
voltage of only 40 volts. A second 
method would be to purchase an addi- 
tional H.T. accumulator and run it mn 


‘series with your lighting plant. In this 


Fig. 2.—Adding a stage of H.F. amplification to a superheterodyne receiver. 


weak oscillations generated in the frame 


and enable better detectors to -be ob-' 


tained.. The suggested arrangement is 
shown.in Fig. 2, from which it will be 
seen. that the high-frequency valve is 
neutrodyned in the usual manner, and 


the secondary winding of the trans- ' 


former tuned by a 0.0003 mfds. variable 
condenser. 
former can be mounted.on a base carry- 


ing a suitable number of pins, so that 


it can be easily changed for others 


- covering. different wavelengths.. . Con- 
structional details -of “plug-in” H.F. 


transformers were given in the issue of 


‘The Wireless World for April 27th last, 


and we suggest you refer to this for the 
necessary particulars. The valve V, 
should have an A.C. resistance of be- 


he high-frequency trans- — 


Coventry. 


case do not forget, however, that the 
small. H.T. accumulator will require to- 
be charged at a much lower rate than 


_your big lighting accumulators. 


A third method is to obtain one of 
the small special motor generators that 
are on the market. Usually these are 
designed to run from a six-volt accu- 
mulator and to give on their output side 
various voltages, and are sold in several 
types, | These instruments are usually 


completely contained in a metal casing 


and include special smoothing circuits, 
built into them. Provided that they are 
obtained from a good maker, they are 
thoroughly reliable. You are advised to 
write for particulars to the M-L Mag- 
neto Syndicate, Ltd., Victoria Works, 
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CONTROVERSIAL’ BROADCASTS. 


HE B.B.C. is frequently getting into 
trouble through broadcasting matter of a 
controversial - character—matter 
sometimes is regarded as detrimental to 
certain commercial interests. The latest 
outcry comes from the Licensed Vic- 
tuallers’ Central Protection Society of 
London, which has expressed strong disapproval of a 
sermon recently-broadcast from 2LO which advocated pro- 
hibition. The view was taken that it was unfair for the 


Broadcasting Corporation to permit one side of a case to - 


be presented without giving equal facilities for the other 
Side of the argument to be put before. the public at the 
same time. Of course, these objections to the policy of 
the B.B.C. arise from the fact that broadcasting is a 
monopoly here, -and there seems to be no redress against 
the organisation when matter is broadcast of a nature 
calculated to affect adversely the interests of certain in- 
dividuals or sections of the community. 


Whilst we realise that it would be almost impossible 
for the B.B.C. to avoid a certain amount of controversial 
broadcast matter, yet we feel that the weapon of pub- 
licity which the Corporation wields is so powerful that a 
very grave responsibility rests with those who permit the 
broadcasting of any matter which may be detrimental to 
the interests, either moral or commercial, of any part of 
the community. All the assurances of the members of the 
Mustard Club could not compete against the publicity of 
broadcasting if the B.B.C. chose to invite some anti- 
mustard crank to give a series of talks before the micro- 
phone. The question which, of course, must arise is where 
is the line to be drawn and who is to decide what con- 
troversial matter is harmless and what is not. 

As things stand at present, the broadcasting of matter 
_ is conducted much on the same lines as is a high-class 

' journal, where almost anything can be included by the 
editor at his discretion unless it is libellous or offensive ; 
but the running of a journal is not a monopoly, and the 
circulation of the journal is largely dependent upon the 

A 5 ° / 
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editorial matter keeping within bounds.. Broadcasting, 
for the reason that it is a monopoly supported by the 
Government, is placed in a very different position. The 
number of: listeners far exceeds the number of readers 
of any printed publication, and there is no alternative 
broadcasting to which the listener can subscribe if he 
finds himself in disagreement with the policy of our. 
present organisation. It would seem that there is room 
for some definite ruling which would prevent unfair 
use of the enormous publicity potentialities of the micro- 
phone. 


- 
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VALVE. PRICES. 


E take some credit to ourselves for the fact that 

a reduction in the price of many existing types of 
valves has now been announced by the -principal valve 
manufacturers of this country, for it was through the 
columns of The Wireless World that expression was first 
given to the need for such a price reduction, and we 
cannot but think that our campaign has ‘at least contri. 
buted to bringing about this price reduction earlier than 
would have been the case in the ordinary course of events. 
Now that the reduction has taken place, the cheap valve 
set seems to be more nearly within reach, but manufac- 
turers who would be able to produce the cheap valve set 
have still the handicap of the royalty to contend with. 
In our issue of July 27th we stated the case for a reduc- 
tion of this royalty charge in order to bring the valve 
set into keener competition with the crystal receiver. 
Broadcasting will gain in popularity in this country in 
proportion as the valve replaces the crystal, but at. present 
the contrast in price between the valve and the crystal 
set is too great for the change to be made by a large 
proportion of the listening public. A reduction of the 
Marconi royalty, so as to “bring the charge on to a scale 
reasonably proportional to thé selling price of the set, is a 
matter to which we urge that the Marconi company should 
give their close consideration. What might be lost to 
the company in royalty fees would, we believe, be amply 
offset in the results from increased sales of valves and . 
other apparatus in which the company is interested. 
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HE use of aerial ammeters of the usual hot-wire 
pattern in low-powered transmitting sets introduces ` 
a considerable source of loss which perhaps is not 


so generally realised as it should be. Introducing such an 
ammeter in the aerial circuit increases the total resistance 
of the latter without increasing the radiation or ‘‘ useful ’’ 
resistance—in fact, the resistance of the ammeter alone 
may be as much as the whole aerial resistance before its 
insertion, especially when using one of the sensitive low- 
reading (and therefore high resistance) type which are 
suitable for low powers. 


Disadvantages of Hot-wire Meters. 


It certainly is essential to have some sort of indication 
of current in the aerial for adjustment purposes, and 


' perhaps the obvious suggestion that would be made in view 


of the foregoing remarks is that the hot-wire meter should 
be used for adjustment purposes and then, when all ad- 
justments for maximum current have been made, the meter 
should be short-circuited so as not to absorb a large amount 
of power when the set is used for signalling. Unfortun- 
ately, alteration of aerial resistance after adjustments have 
been made is quite hkely to upset these adjustments, so 
that, although everything was correct for maximum current 
with the meter in circuit, when the latter 1s removed, some 
things—the coupling to the aerial, for example—are not 
in their correct position. Other disadvantages of the hot- 


wire ammeter—especially in its cheaper forms—are its 


sluggishness and the ease with which, it can be burnt 
out. 

It is sometimes very convenient to operate the receiver 
at some distance from the transmitter—in another room, 
for example—and to control the transmitter by means of a 
system of relays. for switching supplies and for keying, 
but there is always the doubt as to whether the transmitter 
is continuing to function at its best efficiency. In order 
to get over this difficulty, the writer tried two types of 
remote indicating ammeters, one, which has already been 
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An Instrument which does not Increase 
Aerial Circuit Resistance. 


By A. P. CASTELLAIN, 
BSQ ACG Die, 


described in this journal, using the aerial current to heat 
a valve filament and the emission current from the latter 
used to operate a D.C. milliammeter, and the other type 
using an anode bend valve voltmeter across some suitable 
part “of the aerial circuit and passing the plate current of 
the valve also through a D.C. milliammeter. 

The disadvantages of the first type are : (1) the insertion 
of resistance due to the valve filament into the aerial cir- 
cuit, so that in this respect no advantage over the hot-wire’ 
type is gained; (2) the necessity of inserting the valve 
exactly at a point of earth potential, as otherwise consider- 
able loss would ensue due to the leads from the valve 
and the indicating milliammeter, which would certainly be 
practically at earth potential. 

Against these disadvantages is the advantage that the 
instrument can be made to indicate at a considerable dis- 
tance from the actual port of insertion in the aerial 
circuit. 


TRANSMITTER 


Fig. 1.—Circuit arrangement of the remote indicating aerial 
ammeter. The receiving set H.T. and L.T. batteries may be 
used for the ammeter as well if desired. 
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Remote i 


Ammeter.— 


Aerial 
Turning now to the second 
type, the anode bend valve 
voltmeter need introduce no. 
appreciable loss in the aerial 
circuit ; the indications given 
are as instantaneous: as with 
ordinary D.C, instruments. 
It is practically impossible to- 
“burn out” the instrument 
when currents which are far 
' | in excess of the normal full- 
scale current aré met with 
accidentally, and, lastly, it 
is a very simple matter to 
instal, even as a remote indi- 
cating meter, since it does 
not very much matter in what 
part of the aerial circuit it is 
put, ¥ithin reason. 
The ammeter described in 
this article is of this second 
type. The circuit is given in 
Fig. 1, and shows the two- 
parts of the instrument—the 
valve and one or two small 
components which are put 
near the aerial, and the valve 
batteries. and the indicating 
milliammeter, which are put 
_ near the receiving set, or any- 
where else as desired. | 
It will be noticed that the grid bias battery is mounted 
with the-valve in order to shorten the wiring, and that a 
. condenser is used across this to look after any changes of 
resistance of this cell that may occur. This condenser is 
not strictly necessary if the instrument is to be used for 
indicating only, but is desirable if it is to be used for actual 
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~ LIST OF PARTS. 


1 Valve holder, “ Apex” (Apew Elec. Supply Co.). 
2 Fixed condensers, 0:005 (T.C.C.}. 

1 0-3 mA. milliammeer (F. C. Heayberd & Co.). 
1 30 ohms filament resistance (L. McMichael). 

1 Keyswitch (Ericsson). 
Baseboard wood, 10in. x 8in. X jin. - 

Resistance and holder, 20,000 ohms (R.I. & Varley). 
1 60 v. H.T. battery, type No. 1,200 (Siemens). 
1-13 v. “T” type Siemens grid bias battery. 

8 Terminals. . 

Sistoflex (Spicers, Ltd.). 

No. 28 D.S.C. wire flex. 


Approximate cost, less batteries and valve - £2 5 0 


In the “List of Parts” included in the descriptions of 
THE WIRELESS WORLD receivers are detailed the com- 
ponents actually used by the designer and illustrated in the 
photographs of the instrament. Where the designer considers 
if necessary that particular components should be used in 
preference to others, these. components are mentioned in the 
: article itself. In all other cases the constructor can use his 
: discretion as to the choice of components, provided they are of 
: equal quality to those listed, and that he takes into consideration 
: in the dimensions and layout of the set any variations in the 
: size of alternative components he may use. 
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Fig. 2.—Layout of the valve and transformer portion of the ammeter. The aerial current i flowing 
through the primary rod of the transformer T, preduces a voltage v across the secondary which 


is measured by the valve. 


measurement work, so that the effective impedance of the 
battery does not vary with frequency. 
The other condenser, connected between the plate and 


filament of the valve, is necessary so as to minimise any 


H.F. currents flowing to the rest of the meter which might 
cause loss and which would certainly make the reading of 
the D.C. milliammeter for a given voltage input to the 
valve depend on the frequency. © 


The Indicator Section of the Ammeter. ' 


The second part of the instrument consists essentially 
of H.T. and L.T. batteries (which. may be the receiver 
batteries if desired), a milliammeter reading about o-2 or 
o-3 mA., and a filament resistance for setting the work- 
ing zero. lf the meter is to be used for measurement work 
a resistance of the order of 20,000 ohms should be in- 
cluded, with a switch, so that the voltage of the H.T. 


‘battery used may be tested from time to time on the D.C. 


milliammeter. This scheme is shown in the diagram of 
connections (Fig. 1). 

The method of obtaining a voltage for the meter to 
record is of interest. It really consists of a transformer 
with a half-turn primary and a multi-turn secondary—the 
number of turns in the secondary for a given diameter de- 
pending on the voltage required and the current in the 
primary. With one cell grid bias, the valve voltmeter will 
take up to 1 volt (R.M.S.) A.C. without loading up the 
circuit (7.e., without running into grid current). 

The writer advises that the secondary turns should be 
found by trial—it does not matter if too many are used 
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Remote Indicating Aerial Ammeter.— 
at first, since the valve will not be burnt out by too many 
volts on the grid ! 


In using the ammeter—or valve voltmeter, as it is when | 


the transformer is removed—the filament resistance should 
be adjusted until the milliammeter reads, say, 0.5 mA., 
or some other suitable value when there is no aerial current, 
this reading being called the working zero, and all 
measurements made afterwards with the same value of 
working zero. i | 

For indicating purposes only the actual, setting of the 
working zero may be dispensed with and the filament re- 
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sistance used merely to control the sensitivity of the am- 
meter as a whole. Almost any valve may be used, but a 
low filament consumption type is usually preferable, and 
it is as well to use one of not too high an amplification 
factor, in order to obtain good deflections with H.T. sup- 


plies of the order of 40-60 volts. 


The general form of an instrument made on these lines 
is shown in the photographs—but of course the actual 
form can be left entirely to the reader’s particular needs. 
In conclusion, the instrument described will be found easy 
to construct and ube, besides increasing the radiating effi- 


ciency of a low-power transmitting station. 


RECTIFIERS FOR H.T. SUPPLY. 


N 


HE usual scheme for obtaining a direct current 

supply from an alternating current source by full- 

wave rectification involves the use of a transformer 
with a tapped secondary winding. It occasionally 
happens, however, that one comes across a perfectly good 
transformer suitable in every way except that its 
secondary has not a tapping at the mid-point. Under 
these circumstances certain alternative rectifier connections 
become valuable. 

Fig. xı shows the voltage doubling circuit, which, 
although quite an old arrangement, does not seem to be 
very well known. Two separate half-wave rectifying 
valves are used, which are in a sense in series with one 
another. The theoretical no-load D.C. voltage of this 


circuit is 2 x /2x the A.C. R.M.S. volts. Assuming 220 . 


for the latter the D.C. volts are just over 600. This 
means that good condensers must be used, and that the 
rectifier must be switched off before the filaments of the 
valves in the receiver prior to touching the latter if 
shocks are to ve avoided. 


Fig. 1.—Full-wave rectifier with separate windings for heating 
filaments. The rectifying valves are virtually in series and a half- 
voltage tapping is available with half-wave rectification. 


The voltage of the rectifier drops considerably as cur- 
rent is drawn from it, but 15 mA. at.250 volts or 20 mA. 
at 150 volts are easily obtainable from a 220-volt A.C. 
winding with normal rectifier valves. The former valve 


Circuits Obviating the Necessity for Centre=tapped Filament. Winding. 
By D. KINGSBURY. _ ,. 7 


is very suitable for working an L.S.5 type valve, and the 
latter a D.E.5A or LL.525 (super-power) pattern. © 

It will be observed from the diagram that the filaments 
of the rectifying valves cannot be supplied from a 
common , source. 
One of the advantages of this circuit is that a half- 
voltage tapping is available on the D.C. side,, although 
the current drawn from this is the result of half-wave 
rectification only. 
be required at the reduced voltage, so that smoothing 


Fig. 2.—Rectifier in which the upper valve receives A.C. direct 
from the mains and the lower valve the opposite phase through 
a winding on the transformer. 


apparatus need not be unduly expensive, the secondary 
of a discarded L.F. transformer in most cases being an 
adequate choke. = 
The short-circuit current of this arrangement is some- 
what less than the saturation current of one valve, 
44 mA. from valves capable of 50 mA. being a possible 


figure. 


The circuit shown in: Fig. 2 differs from the usual 
rectifier connections, in that one valve is receiving supply 
direct from the mains, while the other is provided with 
the opposite phase by means of the transformer. The 
behaviour of this arrangement is more or less identical 
with that of the standard circuit. ‘It should be noted 
that the negative lead goes right back to the mains, and. so 
care must be taken that the earthing arrangements in the 
set do not put this bead in direct contact with earth. 
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PORTABILITY. 
T is a platitude to say that one of 
the first requirements of a port- 
able set is that it shall be as light as 
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Purely utilitarian receivers are now 
sometimes made 
from the house service mains, whether 
A.C. or D.C. (and quite rightly), but 
in probably every case it will be 
found that the choice of valves suit- 
able for such arrangements is ex- 
tremely limited, and so the experi- 


to work entirely 
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A Section Mainly for the New Reader. 


The foregoing remarks are not in- 
tended to deprecate the use of the 
‘‘ mass ”’ plate cell, but to point out 
its limitations. The up-to-date ex- 
perimenter probably has ambitious 
ideas og the subject of loud-speakers 
and sets capable of adequate volume 
without noticeable distortion, and it 


possible. The trouble is that so very menter prefers to retain, at least, his is an unfortunate fact that the de- 
few are! ` L.T. battery. mands on the batteries become heavier 
The modern resistance-coupled The choice of an accumulator de- with almost each new published de- 


valve with grid-leak type of resist- 
ances in both anode and grid circuits 
represents one of the lightest possible 
arrangements, such a stage weighing 
as many ounces as a transformer- 
coupled stage capable of equally good 
results from the ‘‘ quality ’’ point of 
view would weigh pounds. 

As far as portability is concerned, 
the loud-speaker remains a problem, 
and those who require extreme light- 
ness would probably do best by 
arranging for phones only. 

A satisfactory loud-speaker. can be 
made from a reed mechanism, such 
as a Brown ‘‘A”’ type phone or 
gramophone attachment arranged to 
operate a diaphragm let into one side 
of the case, with possibly a protect- 
ing grill. Such an arrangement is 
extremely light, but the H.T. battery 
supply required for the power valve 
is much greater than would be neces- 
sary if phones only were used. 

Possibly four-electrode valves will 
help us out here—power valves of this 


type are already available. 
0000 


THE CHOICE OF AN ACCUMULATOR. 
CCUMULATORS, or second- 
ary batteries, are a compara- 

tively expensive part of wireless 

receiving equipment in first cost, 

and possibly in upkeep. As a source 

of L.T. or filament current for the 

experimenter, however, they remain 

unsurpassed. 
A 9 


pends essentially on two factors, the 


service for which it is required and 
the length of one’s pocket. From 
the standpoint of sheer value in terms 
of ampere-hours per shilling ex- 
pended, the glass box type of cell 
with a single pair of heavy plates is 
probably the cheapest. Such cells, 
however, suffer from three disadvan- 
tages: first, they ` must be dis- 


charged very slowly if their rated- 


ampere-hour capacity is to be ob- 
tamed ; secondly, a very low charg- 
ing current must be employed, which 
means that a very long time is re- 
quired fully to recharge them; and 
thirdly, owing to the fact that only 
one side of each plate is facing a 
surface of opposite polarity and also 
to the wide separation between these 
surfaces, the internal resistance of 
this class of cell is somewhat high. 
This means that the voltage applied 
to any apparatus, such as valve fila- 
ments already connected, would be 
reduced appreciably if further ap- 
paratus taking a comparatively heavy 
current, such as a modern loud- 
speaker field coil, were connected to 
the same battery. : 

One maker, at least, has overcome 
the second objection—namely, the 
long time taken. for a recharge—by 
laminating the plates, but it remains 


to be seen whether this type of con- 


struction will have as long a life as 
the true ‘‘ mass ’’ plate. 


sign. _ 

It is desirable, therefore, to err 
on the large size when buying a new 
battery, and the following queries 
have been thought worthy of special 
mention for guidance in the purchase 
of an accumulator. Certain tips, 
based on practical experience, are 
added :— 

(¢) The case. Is it transparent? 
If celluloid, is it likely to hold to- 
gether during the life of the battery ? 
An opaque case is not suitable for 
an experimenter, who is presumed to 
take an intelligent interest in his ap- 
paratus. A flimsy case may eventu- 
ally cost the price of a new carpet. 
The very best cells have a separate 
stout case for each cell, several cases | 
being cemented together or held in a 
crate to make a battery. 

(ii) Genéral design. Is there ade- 
quate space beneath the plates for 
falling sediment? This is probably 
the most important point of all, as 
the ultimate end of an accumulator 
is frequently reached when the sedi- 
ment-is touching the plates, and so 
shorting across. Such a cell will not 
hold its charge for long. To turn 
a cell upside down and shake the 
sediment out, or to cut around the 
top of the case and lift the plates out 
to get at the sediment is to disturb 
the plates at a time in their life when 
they will not stand it. A first-class 
cell will-have ‘about in. clear spacc 
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beneath the plates," and by the time 
this is full the accumulator may be 
considered as worn out. | 

Can the top of the cells be kept 
clean easily, and are separate termi- 


nals fitted to each cell of the battery. 


instead of burnt-on lead strips? 
Separate terminals allow tappings to 
be conveniently taken for valves of 
lower voltage, and the cells may be 
paralleled if for any reason a heavy 
current is required at not more than 
two volts. Are some type of non- 
corrosive terminals fitted? A fair 
proportion of accumulators have to be 
scrapped eventually because one or 
more terminals become so corroded as 
eventually to drop off. There is 
nothing like cotton wool, bought in 
quarter-pound packets at a chemist’s, 
for keeping the top of an agcumula- 
tor in a clean condition. Small tufts, 
used and discarded as if surgically 
unclean, will prevent casualties in 


the way of suits, tablecloths, carpets, . 


etc. Should corrosion actually start 
on any terminals, the detachable por- 
tion should be boiled in strong soda 
water for a few moments, dried and 
well vaselined, and the fixed portions 
should be cleaned of all grease, 
dabbed over with ammonia solution 
on cotton wool, and then coated with 
vaseline. It is useless to vaseline an 
acid-wet surface, as the action will 
continue underneath the surface of 
the grease. l 

(71) Life. To obtain a good long 
useful life from a battery, a dis- 
charge rate of 1-12th of its actual 
ampere hour rating is quite heavy 
enough. The most economical rate 


of charge and discharge is probably 


somewhat less, say, 1-20th ofthe 
actual rating. This means that the 
total current likely to be required at 
any one time for all valves, loud- 
speaker coils, relays, etc., should be 
multiplied by 20, and this figure 
taken as the best guide to the size of 
cell to purchase. It is well to get 
into the habit of thinking in terms of 
actual capacity. The ignition rating 
has absolutely no justification to-day. 

Three years may be taken as a 
good life for an average cell, but this 
fizure may be exceeded fairly easily 
if the charging is always done at 
home under carefully controlled con- 
ditions. The manufacturers’ direc- 
tions should be adhered to faithfully 
in all particulars. 

The prolongation of life of a cell 
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by repairs may be taken as doubtful, 
and in nearly every case is financially — 


unsound. When a cell will not hold 


its charge, or will not take a charge, ` 


by far the best thing to do is to re- 


place it with a new one. 
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THE “EVERYMAN FOUR” ON 
GRAMOPHONE. 


“HOSE who are considering the 
use of an electromagnetic pick- 

up device, either ‘ready-made or of the 
type described in a recent, article in 
this journal,’ may be interested to 
know that it is a fairly easy and 
simple matter to adapt the L.F. am- 
plifying portion of an existing re- 
ceiver for the reproduction of gramo- 
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modifications. 
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mally based so as to operate on the 
curvature of its grid volts-anode cur- 
rent characteristic, but by reducing 
the bias voltage by about 50 per cent. © 
it will function on the straight part 
of its curve. When a potentiometer, 


-in conjunction with grid cells, is in- 


cluded, any negative voltage may 
readily be obtained.’ An arrange- 
ment of this kind is shown in Fig. 1, 
which makes clear the . necessary 
It will be seen- that 
the pick-up transformer may be per- 
manently connected, and that a 
single-pole, change-over switch is 


wired in such a way that it may be 
thrown into circuit as desired. For - 


gramophone reproduction the filament 


Fig. 1.—Showing method of connecting a gramophone pick-up device to a 


conventional receiver. 


Cis the usual by-pass condenser across the potentio- 


meter and grid bias battery, while C,, the anode by-pass condenser, may be 
removed when the detector valve is converted into an L.F. amplifier. 


phone records. It will often be found, 


however, that the sensitivity of the 
pick-up, which is reduced by the 
necessary mechanical damping, will 
be insufficient to give full volume 
with two stages of low-frequency am- 
plification. Fortunately, however, it 
is by no means difficult, in the case 
of a receiver of the ‘* Everyman 
Four’ type, or any other using 
anode-bend rectification, to convert 
the detector into an extra low-fre- 
quency amplifier. 


} 


1 The Wireless Worid, July 20th, 1927. 


This valve is nor- 


of the preceding high-frequency valve 
(not shown in the diagram) will, of 
course, be extinguished. 

To improve thé stability of the am- 
plifier it is recommended that both the 
iron core and one side of the primary 
winding of the pick-up transformer 
should be connected to the L.T. nega- 
tive *bus-bar (and consequently to 
earth), as shown in dotted lines. 

If a potentiometer is not included 
it will probably be necessary to re- 
turn the low-potential end of the 
transformer secondary. to filament 
through its own bias battery. 

a 10 
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THE CHOICE OF VALVES FOR 
REFLEX SETS. i 
HERE seems to be àn air of 
mystery surrounding the choice 
- of a valve which has to perform the 
dual functions of a radio- and an 
audio-frequency amplifier. Really 
the matter is quite simple if one looks 
at it from the quality, and therefore 


the audio-frequency, point of view. - 


In nearly every case the audio-fre- 
quency load following a reflex valve 
will be an intervalve transformer or a 
loud-speaker, so that we are at once 
limited in our choice to a valve with 
an A.C. resistance of 30,000 ohms 
in the former case, and 3,000 to, say, 
6,000 ohms in the latter. 

It ¿s possible to make a valve of 
the 6,o00-ohm class (L.525, D.E.5, 
etc.) work a loud-speaker on the local 
station at a range of, say, ten miles 
by working the valve reflex and using 
a very good crystal detector. Valves 
of the 3,o00-ohm class will, as a 
general rule, have too low a voltage 
amplification factor to allow this to 
be done, and in order to obtain the 
„comparatively small extra amplifica- 
tion required, recourse may be made 
to a valve detector in place of a 
crystal. - ; 

We may say, then, that for a single 
valve reflex intended to be as efficient 


' ag possible on the local station, we 


are limited to valves of the 6,000- 
ohm or 3,000-ohm class, the final 
choice depending- upon the type of 
detector chosen. If the maximum 
possible amplification of weak signals 
for use on telephones be required, 
one of the new valves designed for 
resistance coupling, and having a 


voltage amplification of 40 for an 


A.C. resistance of 70,000 ohms 
should be used. Quality of repro- 


duction on any but very weak signals 


will not be good. - 

A 3,000-ohm class of valve should 
be used as the final audio-frequency 
valve of a multi-valve reflex, whether 
actually working dual or not, if the 
means can be found to provide all the 
H.T. current it requires for success- 
ful operation. The next best is, of 
course, the 6,000 ohms type. 

There remains the valve which is 
doing first-stage audio-frequency 
duty. As already stated, this will be 
followed by an L.F. transformer, and 
so can be of the class with a voltage 
amplification of, say, 20, and an 
A.C. resistance of about 20,000 to 
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30,000 ohms. The transformer 
should have an impedance of at least 
50. henries, which means that it is of 
first-class make, with‘a step-up ratio 
varying from 2.7:1 to 3.75:1; 
according to the maker. 

If radio-frequency transformers of 
the Litz-wire wound Paxolin tube 
pattern so frequently advocated in the 
pages of this journal are being used, 
they can be suited to any of the types 


of valves mentioned by the use of 


more or less primary turns. If the 
‘“ tuned anode ’’ type of coupling is 
being used, the 30,o00-ohm valve 
recommended for the first L.F. stage 
will also make a suitable H.F. valve, 
but will probably require stabilising 


by one of the balancing methods to 


obtain best results. 
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L.T. CONNECTIONS. 

HERE is a point which arises 
when valves of two different volt- 
ages are operated from the same ac- 
cumulator by means of  tappings 

which is well worthy of attention. 
Fig. 2 indicates the normal connec- 
tions of such an arrangement. It has 


been assumed that a six-volt accumu- 


lator is being used, and that one of 
the two valves shown is worked off a 
single cell (two volts) and the other 
off the full six volts. 


Fig.’ 2.—Illustrating a possible source of 
danger when connecting two-volt and eix- 
volt valvés to a commodn L.T. battery. 


Now suppose a-break was to occur 
in the negative lead at the point 
marked S. Offhand one would expect 
the valve filaments to ‘‘ go out ’’; in 
fact, it has been known for a switch 
to be fitted at this point. in order to 
put them out; but if the circuit 


` ABCD E is foliowed out, it will be 


seen that the two valves are in series 


across two cells, z.e., four volts of the 


accumulator. Should the total 
normal current of the six-volt valve 
(or valves) be more than three times 
that of the two-volt valve (or valves), 
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the latter will be overloaded and . 
probably ruined. 
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L.F. TRANSFORMERS. 

NE of the accidents that may be- 

fall an L.F. transformer is that 
it may, through a short circuit at the 
valve-holder, receive the full voltage 
of the H.T. battery across its primary 
terminals. If the battery happens to 
be composed of an extra large type of 
dry cell in new condition, or a bank 
of accumulators, the current which 
will flow in consequence will be such 
as to saturate completely the iron core 
magnetically. 

After such treatment the iron will 
have changed and the inductance .of 
the winding will be appreciably less, 
to the detriment of reproduction of 
the low tones. 

The theoretical way to restore the 
transformer to its original condition 
would be to force through the prim- 
ary low-periodicity alternating cur- 
rent, the peak value of which was at 
least as high at the direct current 
which flowed’ during the ‘ short.” 
By means of a rheostat, the alternat- 
ing current is gradually reduced tc 
zero, after which the transformer is 
ready for normal use. 

Unfortunately, this procedure 
would be accompanied by such high 
voltages across the secondary as to be 
unsafe’ unless a phenomenally low 
frequency of alternating current (some 
one or tivo cycles per second) could be 
obtained. In the circumstances the 
best that can be done is to apply a 
gradually. dinfinishing direct current 
to the transformer, and by means of a 
reversing switch which is thrown 
backwards and forwards while the 
current 1s being decreased to simulate 
the very low frequency alternating 
current already mentioned. 

Careful experimenters frequently 
refuse to lend their L.F. transformers 
to less careful friends partly because 
of the possibility of this type of acci- 
dent occurring, and the same people 
will generally treat a second-hand | 
transformer with suspicion until - 
proved to be O.K. | 

Only a comparatively short time. 
ago the results of such accidents were 
not necessarily obvious, but with the 
modern coil-driven loud-speaker it ‘is 
necessary that each individua! piece of 
apparatus in a receiver should be as 
perfect as’ possible. 
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* ALL-WAVE FOUR ” TRANSFORMERS. 


The interchangeable transformers for 
the “ All-Wave Four ”! constructed by 


Simmonds Brothers, Shirelands Road, 
Smethwick, - as compared .with the 
originals, differ ın that the spacing of 
the pins has been slightly altered in such 
a way that the risk of introducing a 
short-circuit of the H.T. battery is 
completely obviated. The rearrangement 
has been effected so that the disposition 
of the components and wiring may be 
carried out in any logical manner, in- 


Plug-in H.F. transformer for use with 

“The Wireless World ” ‘‘All-Wave Four ” 

with suitable windings for the 180/550- 
metre band. 


cluding that adopted in the original 
receiver referred to above. 

The windings of the transformer are 
exactly in accordance with specification, 
and it is gratifying to note that they are 
disposed in such a way that there is 
adequate spacing between the windings 
and the terminal screws to which primary 
an neutralising coils are attached. 

The base is of solid construction, and 
is supplied with a circular ebonite dis- 
tanze-piece, in order that it may be raised 
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slightly above the surface of the base- 
board to enable the high-frequency high- 
potential leads to be well spaced from 
earth and other. H.F. conductors. As 
shown in the accompanying illustrations, 


each transformer is fitted with an ebonite. 


crossbar which serves as a grip for in- 
serting or removing the coil from the 
holder. . 

Beginners will appreciate the inclusion 
of a sketch with each set of transformers, 
showing the actual connections to the 
soldering tags of the base. 
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LAMPLUGH CAGE COIL FORNER. 


For the construction of interchangeable 
ILF. transformers for aerial and inter- 
valve coupling, a coil former has been 
introduced by S. A. Lamplugh, Ltd., 
King’s Road, Tyseley, Birmingham. The 
end plates are held apart by eight 
ebonite rods, and to prevent bowing under 
the stress of the tight winding an ebonite 
plate is provided sliding on the rods be- 
tween the end plates. The position of the 
sliding plate is, of course, adjusted so 
as to form a barrier between primary and 
secondary windings when arranged as 
separate spools side by side. This plate 


also serves as a guide for the leading-out 
wires, and is suitably drilled fðr this pur- 


Lamplugh former for H.F. transformer 
construction. 


pose, keeping the leads well away from 
the windings. , 
Six split pins arranged in the usual 
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Review of the Latest Products of the Manufacturers. 


“cross ” formation are fitted to the base 
plate with convenient holes for bringing 
through the -leads. The rods and end 
plates are finished smooth and polished. 
A good feature is the entire avoidance ` 
of metal screws in the construction. 
oaoo ğ 


NEW MARCONI AND OSRAM VALVES. 


Three new valves have made their 
appearance during the past week. Several 
valves of the coated filament variety have 


The iong-wave coil for the *“ All-Wave 
Four " with base piece. © 
recently been introduced in the Osram and 
Marconi series, and the latest additions 
comprise three 6-volt valves with coated 
filaments passing 0.1 ampere. Styled the 
D.E.H.610, the high-frequency valve 
has an impedance of 65,000 ohms; with 
an amplification factor of 40; the low- 
frequency valve, the D.E.L.610, has an 
impedance of 13,000, with an amplification 
factor of 15; and the D.E.P.610, a 
power valve, possesses the low impedance 
of 4,500 ohms, with an amplification 
factor of 7. | 
A 12 
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AND 


Materials Suitable for Use in Wireless Receivers. 


By JAMES STRACHAN, F.Inst P. 


best and most convenient insulator for wireless 
apparatus, and holds its own in modern practice 
with or against various substitutes. 

The better qualities of ebonite are composed of pure 
rubber, hardened or vulcanised with 20 to'30 per cent. 
of sulphur, but the lower grades: are adulterated by the 
use of scrap rubber and the introduction of large quanti- 
ties of mineral matter. Good ebonite is not cheap, and 
cheap, hard- ebonite should be regarded with suspicion. 
Good ebonite becomes soft and pliable in boiling water, 
and pares softly to the edge of a sharp knife. A small 
piece held on a loop of wire in a bunsen flame should 
. burn away almost completely, leaving only the merest 
trace of mineral residue. 


| Aor or hard rubber, is par excellence the 


| Ebonite Substitutes. 

Among the substitutes that have appeared on the market 
for panel work-we have seen three types, viz., (1) cellu- 
loid compositions, (2) casein compositions, and (3) syn- 
thetic resinous compounds. 
themselves to. the production of ‘highly coloured and 
ornamental panels, but their insulating value is not of 
high order, and. their use should be confined to the con- 
struction of sets designed for working with fairly strong 
signals where the amplification, is largely L.F. Syn- 
thetic resins of the bakelite type, although not quite so 
good as ebonité in their insulating qualities, are mechanic- 


ally stronger arid more durable, and may be used in the” 


_ construction of the average broadcast receiver, but for 


seriouś work the éxpérimenter should stick to ebonite of 


the best ‘quality. for panel work. 

The actual ohmic resistance of insulators to direct cur- 
rents is not necessarily an adequate basis for comparison 
in their application to high-frequency work. For ex- 
ample, the writer discoveted, in his experiments with 
crystals, that silver sulphide containing: traces of copper 
conducts direct currents but is a very good insulator to 
high-frequency currents. The resistance of average 


ebonite to a direct current is more than a million times 


that of dry wood, but this difference does not appear so 
pronounced in wireless work where thin panels of well- 
seasoned dry wood miay be used frequently for temporary 
rigs provided the components are properly wired and well 
spaced. 
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‘Celluloid and casein lend 


The accompanying table gives a rough idea of the resist- 
ance of various common insulating materials to direct 
currents, and is useful in many ways, but should not be 
taken as an index to the absolute fitness or unfitness of 
such materials for wireless work. 

The uses and limitations of paraffin wax and mica are 
fairly well known to the experimenter. A useful substi- 
tute for paraffined paper (dielectric constant about 2.5) 
and mica (dielectric constant about 3) is thin sheet gutta- 
percha (dielectric constant about 4). This may be ob- 
tained commercially in rolls a few-inches wide, and 2 to 
3.thousandths of an inch (mils) thick. Its insulating 
properties are of the same order as that of good rubber, 
and it has the valuable property of becoming plastic at a 
comparatively low temperature when heated. Fixed con- 
densers with gutta-percha dielectric may thus be sealed up 
air-proof by pressure and moderate heat (about 90° to 
100° C.). 


Resistance per Cubic - 


Insulating Material. Centimetre in Billions ~ 


of Ohms. 
Sulphur 40,000 to infinity 
Paraffin wax. 300,000 to 3 millions 
Ebonite 7 20,000 to 300,000 
Porcelain of good quality . .e | > 20,000 >.> 
Paraffined paper T i TE 2,000 
Mica .. iat ` 1,000 
Glass . ; a a 800 to 1,000 
Well varnished dry wood R -$ 20 
Dry paper or cotton ee ia “10 
Celluloid ou : ah ace I 


Numerous attempts have been made to utilise the excel- 
lent insulating qualities of sulphur in wireless work, but 
its mechanical brittleness is its weakness. For this | 
reason it is practically useless for panels, but for many 
purposes useful mouldings may be made by fusing sul- 
phur with 25 to 30 per cent. of mica flakes or asbestos in 
short. fibres. Useful insulating washers and formers for 
coils may be readily made by soaking the desired shapes 
made from good quality blotting-paper in melted sul- 


-phur. The sulphur should be melted in a porcelain dish 


or enamelled vessel just above its melting-point, when at 


\ 
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Insulators and Insulation.— 

its point of greatest fluidity it rapidly penetrates the 
~porous paper. Cotton tape may also be treated in this 
fashion. The dielectric constant of sulphur is rather 
high (4.2), but it is cheap, and for many purposes prefer- 
able to paraffin wax. 

A comparative practical study of various insulators in 
wireless work soon demonstrates that to obtain the best 
results we must avoid porous and hygroscopic substances 
as much as possible. Such substances as paper and cellu- 
loid, which are fairly good insulators when perfectly 
dry, become poor insulators under ordinary atmospheric 
conditions. All . insulators, even ebonite, condense or 
absorb thin films of atmospheric moisture on their sur- 
face to some extent, and while the high-frequency currents 
take the path of least resistance in the wiring of the 


circuit, the highest efficiency must be sought in eliminating ` 


nioisture films, and dust which engenders such films, on 
the smoothest surfaces. . In damp weather the sensitivity 
of a receiver is frequently improved by thoroughly warm- 
ing it up. It should be remembered that a substance like 
rock salt is a very good insulator when absolutely bone- 
dry, but when exposed to the average atmosphere becomes 
a fairly gcod conductor by absorption of atmospheric 
moisture. 

Dry air, with its low dielectric constant, is the ideal 
insulator for inductances as in air-spaced coils, and the 


same principle may be utilised in H.F. circuits by a ` 


“simple means which I have used successfully. The com- 
ponents, valves, H.F: transformers, and condensers are 
supported on ebonite rods, about 6in. long and łin. 
diameter, plugged into a wooden baseboard. This is a 
cheap and very efficient method of obtaining good spacing 
and long leakage paths for experimental work. I know 
of no more flexible method of mounting when trying out 
various circuits. | 


Surface Deterioration. 


As the efficiency of ebonite or any other insulator in 
wireless work depends upon the condition of its surface, 
it should be noted that surface deterioration of ebonite is 
caused by the combined action of light and air. The 
deteriorated surface should be removed by polishing with 
a very fine abrasive, such as powdered alumina. This 
action of the air may be retarded by occasionally rubbing 
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“the surface of the ebonite 


` inferior to porcelain. 
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with the merest trace of 
vaseline applied with a soft, clean cloth. 

- Occasionally the experimenter desires to unite two 
ebonite surfaces together and finds it difficult to get a 
cement for this purpose. This may be done by making 
the surfaces flat (but not polished) and uniting them with 
a thin film. of the best isinglass glue. For plugging up 
holes in old panels, a very useful cement is made by 


-melting equal quantities of Canada balsam resin with 


the best orange shellac. This cement may also be used 
for holding metal fittings securely in ebonite. 
Ebonite insulators make the most efficient arrangement 
for aerials, but, being exposed continuously to light and 
air, should be cleaned regularly with fine emery paper. 


Glazed Porcelain. 


Few aerial insulators of glazed earthenware are proof | 
against exposure to frost in winter weather. The surface 
becomes cracked and the interior of porous clay becomes 
waterlogged. Porcelain for this purpose must be of | 
very good quality. Attention to aerial insulation is of 
much greater importance than cleaning thé aerial wire. 
The same remarks apply to the leading- in tube. 

Glass varies very much in its insulating properties with 
its. composition. Common glass, composed largely of 
soda and lime silicates, is rather a poor insulator and - 
The best glass for insulating pur- 
poses is lead-potash glass. 

Vulcanised fibre, which is really a form of compressed , 
paper, in which the fibres are united by the action of 
chemical reagents, has similar- properties to. paper. If 
it is desired to use this material for panels the grey 
variety should be obtained, and not the red, which is 
coloured with oxide of iron. After the fibre panel is 


drilled it should be thoroughly dried in an oven and 


soaked for several hours in melted paraffin wax. The 
finished panel is about equal to paraffined paper in insu- 
lating qualities. Paraffined fibre prepared in this way 
is superior to celluloid and casein compositions, and is 
not subject to surface oxidation like ebonite. In con-`` 
clusion, it Should be remembered that the superiority of 
ebonite to other insulators for wireless work depends upon 
the preservation of its surface, and unfortunately the very _ 
finest and purest grades of os material are more liable 
to such changes. 


LOUD-SPEAKER ECHO. 


found desirable and even necessary at the transmit- 
ting end of our wireless entertainments, so appre: 
` ciable improvements may sometimes be cffected by suit- 
able modifications to the room in which loud- speaker 
reception is carried out. 


A room with a linoleum floor covering, unpadded or 
leather-covered furniture, and thin window curtains, will 
sometimes be found to contain so much echo that the 
voices of certain speakers emanating from the usual horn 
type loud-speaker are well-nigh unintelligible. A sur- 
prising improvement will usually be made if heavier 
window curtains and a door curtain, such as is used in 


| ia in the same way as the control of echo has been 


winter times as a draught dispenser, be set up by trial. 
A room with a carpeted floor will probably be suth- 
ciently damped if containing a reasonable amount of fur- 
niture, but an improvement is still sometimes possible by 
the introduction of a door curtain, or a further set of 
window curtains. 

In. carrying, out these tests, the point to listen for is 
not whether the loud-speaker sounds ‘‘ echoey ’’—no | 
amount of jug gling with the room will alter that—but 
whether, with one’s eyes closed, the confines of the room 
assert themselves, or, in other words, whether it is pos- 
sible not to feel that one is in a room with a loud- 
speaker. - DÁK 
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À ro one will dispute that a coil-driven cone loud- 
speaker gives far better reproduction than any 
other: type, but the average enthusiast usually is 

deterred from constructing such an instrument by the 

following reasons :— 

First, the field current would require another accu- 
mulator, and a large one. at that, and the charging station 
does seem such a long way off ! 

Secondly, he is under the impression that countless 
rows of L.S.5 valves with umpteen volts high tension 
are required to obtain anything above a whisper. 

Thirdly and lastly, although it is g easy to tell 
anyone to wind 250 turns of. 
No. 40 gauge wire in half an 
inch of space, it is quite 
another matter to do so 
evenly and efficiently. 

In the following article the 
writer has endeavoured to 
dispel all these deterrents ` 
and describe the construc- 
tion of a loud-speaker which 
is not only pleasing to the ear 
but also pleasing to the eye. 


Field Current. 


To those blessed with 
direct current mains, no diffi- 
culty is experienced because 
it is an easy matter to con- 
nect the field coil direct to the 
mains ; but for the large ma- 
jority of readers this is im- 
possible owing to the fact 
that their supply is A.C. 

To overcome the difficulty 
of. continually charging a 
large accumulator, the field 
winding is connected to the 

A 17 


Front view of loud-speaker 
unit, The holder for the 
flash-lamp bulb safety 
resistance is immediately 
above the diaphragm 
clamping ring. 
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Detailed Instructions for Building a 
High=quality Reproducer of Simplified 
Design. 
By A, R. TURPIN. 


output terminals of a Philips rectifier, which will supply 
approximately 1.3 amps. at 12-15 volts. © Unless, how- 
ever, somie arrangement is made to smooth the output, a 
loud hum in the loud-speaker will result. Therefore it 
is necessary to float an accumulator across the terminals, 
of sufficient voltage to give an output current slightly less 
than the input. 

The type of accumulator used is immaterial as long ` 
as it will hold its charge for a short period. If no old 
ones are available, a bank of the larger size of H.T. 
accumulator cells will do admirably, providing the 
charger always is switched on before the field, otherwise 
the large output current for 
such small cells soon would 
cause 'the plates to buckle 
and flake. 


“Pot Magnet. 


The pot magnet is perhaps 
the most important part of 
the loud-speaker, because 
upon the design of this de- 
pends . the volume obtained 
for a given input. All other 
_ things being equal, the power 
obtained is practically pro- 
portional to the flux density 
across the air space, and the 
flux density is approximately 
proportional to the length of 
air space and number of am- 
pere-turns on the core. 

Thus it will be seen that if 
we double the flux density, 
we shall double the output, 
which would be more than 
equal to adding another valve 
in parallel. | 

_ For this. 


reason, and 
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A Cabinet Moving-coil Loud-speaker.— 
because the cost of increasing the size of the pot magnet 
is nowhere near the cost of adding an extra valve, the 
magnet has been made as large as practicable, so that the 
flux density may be as great as possible without satura- 
tion of the core being approached. 
An extremely high voltage is built up when the field 
circuit is broken, which in time will damage the windings. 
In order to. prevent this, it is necessary to connect a 
quenching resistance across the winding. .A successful 
method of doing this is to place a 50-ohm resistance in 
‘series with a 6-volt flash-lamp bulb, adjusting the resist- 
ance so that the bulb just glows. This will also act as 
_an indication that the field current is on, otherwise it is 
extremely easy to forget to switch it off. 


The Cone and Coil. 


The next item to consider is the cone and coil. All 
things considered, a small size cone, about 7in. diameter, 
has been found best, and this is suspended with oiled 
silk, which is preferable to rubber, as it is not likely to 
perish so quickly, and will not cause unwanted resonance, 
also it is easier to handle. po 

The coil used is of low resistance, as this is far easier 
to wind efficiently than one of. high resistance, and al- 
though this necessitates the use of an output transformer 
the increased volume is well worth the trouble. 

Some arrangement must be made for centralising the 
coil in the air space, and the writer has tried two niethods 
and found both successful. l : 

The first method is by threads at an angle of about 
35°, and the second by means of a brass spider. The 
first is, on the whole, to be preferred, as no difficulty is 
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Fig. 1(a).—Section of field magnet and windings chowing position of cone and moving cail. 
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Fig. 1(b).—End elevation of field magnet. 
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experienced if the coil is not exactly parallel to the pole 
pieces ; but, on the other hand, if the spider is used and 
once set correctly it will remain so. 

The transformer is constructed from standard stamp- 
ings, and built up on a cardboard former, but if desired an 
existing transformer may be rewound, or one of the new 
Ferranti output transformers with 25: 1 ratio purchased. 

Construction—Pot 

Magnet. 

This is shown in Figs. 
1(a) and -(b), and may 
be purchased complete 
from the Star Engineer- 
ing Co., Didsbury, Man- 
chester. The shell is of 
soft grey iron, and the 
centre pole of wrought 
Iron ; the cover is a push 
fit, and’is secured to the 
shell by three equally 
spaced screws. The air 
gap has been reduced to 

. a minimum of jin. 

Two further holes 
are drilled in the side 
of the pot to bring out 
the leads to the field 
winding. 

Referring now to the 
feld winding, we have 
available a current of 
1.3 amps. at about 6-14 
volts, therefore it is de- 
sirable to wind as many 
turns of wire as pos-. 
sible into the space 

a 18 
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available, always providing the gauge of wire used will 
carry the current without overheating unduly. 


In the present case No. 18 S.W.G. enamelled wire will- 


be suitable. Thus the winding space being 5.3 square 
inches, and No. 18 enamelled wire, winding 490 turns per 
square inch, and allowing 10 per cent. for insulation, we 
. shall be able to wind on about 1,800 turns. To do this, 
however, each layer must be wound on carefully, and a 
successful way of obtaining this result is as follows :— 
Obtain a length of curtain pole, zin. diameter and 4}in. 
long, and wind over it five or six layers of stout cartridge 
paper. Cut out two discs of three-ply wood sin. dia- 
meter and screw to the ends, the whole being mounted 
on two iron brackets (the same brackets as are used later 
to support the cone will do) by means of large wood 
screws (see Fig. 2). The spool of wire should now be 


mounted on a rod in two blocks of wood, and placed in a 
convenient position on the floor, the coil former brackets 
Before beginning 


being screwed firmly to the work-table. 
the winding, four strips of 
strong tape should be placed 
along the former and tied in 
position with cotton, with the 
ends brought out over the 
three-ply flanges and pinned 
temporarily in position with 
drawing-pins. 

The wire may now be 
wound on; and it is advis- 
able to wear a glove while 
doing this; otherwise the 
fingers are likely to become 
blistered. If after a num- 
ber of layers have been 
wound on the turns become 
uneven, it is best to even the 
_surface by putting on two 
layers of cartridge paper, so 
that a -new even surface is 
presented. 


Taping the Field Winding. 


Having wound on suff- 

cient wire to conipletely fill: 
the pot magnet, leaving 
enough space for insulation, 
the ends of the tape should 
be unpinned from the flanges 
and tied tightly round the 
coil. The flanges are now removed and the coil forced 
. off the former. If the beginning layers have been wound 
on tightly, some difficulty may be experienced in remov- 
ing the coil, in which case one of the plywood flanges 
should have a hole cut in it slightly larger than the 
wooden core, and be placed over the end; using this as 
a support for the.coil, the core may be driven out by 
tapping it gently with-a hammer. 
- The coil should now be given a liberal coating of shellac 
and baked for about three hours, the heat of the oven 
being such that it is just possible to bear the hand on the 
bars. 

When baked, the coil should be wound round tightly 
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It was to give sufficient clearance for 
winding with tape that the inside diameter of the coil 
was increased by winding the layers of E paper 
over the former. 

The ends of the windings should be soldered to short 
lengths of rubber flex before binding, the whole being 
given a further coat of shellac and again baked. 

The field coil being completed, it should be slipped 
over the centre pole piece and wedged firmly in position 
with pieces of card, the interior of the pot having pre- 
viously been shellacked to prevent rust. 

The field magnet is now complete. The coil will take 
about ro lb. of wire, and the resistance will be approxi- 
mately 6 ohms, so that using 6 volts a current of one 
amp. will flow. 


Constructing the Cone Diaphragm. 


The thread method of supporting the coil consists of 
two lengths of din. x 3in. brass strip, secured to the peri- 
phery of the pot as shown in Fig. 1(b), and projecting 
about. half an inch over the 
_ TN edge. In the projecting por- 

: aa. W tion a 4 B.A. hole is drilled 
and tapped, and a screw in- 
serted, in the end of which 
a small hole has been drilled. 

Through this hole is 
passed a thread, which is 
secured to the cone immedi- 
ately below it by gummed 
paper. It will be seen from 
the drawing that by adjust- 
ing these threads by means 
of the screws, the coil may 
be moved in any direction 
until centrally over the cone. 

The cone is the next part 
to be constructed. This is 
made from cartridge paper 
about o.o8in. thick. Monck- 
ton or Hollingsworth paper 
is recommended for the pur- 
pose. 

~The cone is cut out as 
shown in Figs. 3 and 4 and 
stuck with Seccotine. 

The shape of the dia- 
phragm is a circular cone of 
go degrees, and the best dia- 
meter found is that of about 
7in. The material used j is a light but stiff drawing-paper, 
a smaller cone of the same material being used to re- 
inforce the apex. 

The method of construction is as follows: On a sheet 
of paper mark out a circle odin. diameter, and two 
smaller concentric circles 244in.- and 2$in. (see Fig. 3). 
Next rule two lines, making a segment of go degrees, and 
a further line tin. from one of these on the inside for 
overlap. The portion between the two small circles 
should now be serrated and the shaded portion cut out. 

The coné should now be joined with Seccotine along the 
overlapping portion. 

The reinforcing cone is made in the same way. A 
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circle is drawn 3in. in 
diameter and smaller ones 
2#in. and }in. concentric- 
ally, the space between 
the two outer circles 
being serrated and a simi- 
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lar segment cut out as in 
the larger cone and the 
ends joined. 

When both cones have 


been given sufficient time 
to stick securely, the ser- 
rated edge of the smaller 
one is bent inwards, as 
shown, and coated with — 
adhesive, and fixed con- 
centrically on the inside 
of the larger cone. 

The serrated edge of 
the latter being bent out- 
wards, so that it may be slipped inside the end of the 


moving coil and secured with a liberal coat of Seccotine. . 


Winding the Moving Coil. 


The moving coil should be both light and strong, and 
this part calls for the greatest amount of patience. The 
coil consists of four layers of No. 40 gauge enamelled 
wire, each layer Sin. long. 
is as follows:— _ 

A 2hin. length of 2in. dia. curtain pole is used as a 
former. A hole is. drilled through the-centre to take a 


Fig. 3.—Metkod of marking out paper for diaphragm, A, and reinforcing cone, B. 
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` © Fig. 2.—Winder fcr fieid magnet coil. 


length of rod, and the whole mounted in the iron brackets 
previously used for the field coil former (see Fig. 5). 
Over this is wound exactly three layers of Hollingsworth 
paper, the outside end only being stuck to facilitate re- 
moval and the bulge formed by the beginning and finish 
should be hammered flat. Over this is wound one layer 
of thin greaseproof paper, similar to that in which cigar- 
ette packets are wrapped, and the ends joined by Secco- 
tine, care being taken that it does not stick to the cartridge 
paper underneath. The width should be ‘r4in. — 

Now mount the bobbin of No. 40 gauge wire on a 
` spindle and thread between 
the leaves of a book so 
that a- slight tension is 
kept on the wire, and 
secure the beginning end 

to the greaseproof paper by 
a strip of gummed paper. 

It is absolutely impera- 
tive to wind on each layer 
evenly, and to do this 
with the naked eye is 
practically impossible, so 

that a  watch-maker's 
glass or  some` such 
arrangement will be found 
necessary. l 
Now give the paper a 
liberal coating of cellu- 
loid varnish, and com- 
mence winding while it is 
still wet. When the frst 
layer has been wound on, 
give a further coat of 
varnish: and wind on the 
next, repeating the proce- 
dure until the four layers 
have been’ completed, then 
give two liberał coats an 
allow to dry thoroughly. 
Some trouble may be 
A 20 
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experienced when winding the second and remaining 
layers, owing to the diffculty of seeing the wire on top 
of the preceding layer. . This may be overcome by using 
a light-coloured celluloid enamel instead of plain varnish. 
But too much pigment should not be used as this will 
weaken the coil, so it is advisable not to stir the pigment 
up too much from the bottom. 


When the coil is perfectly set it may be withdrawn . 
from the former, and the completed coil will be found | 


` to be extremely strong and yet light. 

The method of removing the coil from the .former 
without damaging it is as follows :— i 

Trim the greaseproof paper within ẹġin. of the coil, 
just removing the beginning and finishing ends from 
the gummed: paper. Now place the wooden former in 
a vice so that it does not quite grip it, and so that the 
jaws butt up against the edge of the cartridge paper pack- 
ing, then push on the top of the wooden former or even 
tap it slightly with a hammer, when the coil and cart- 
ridge paper will be forced off, the latter then being re- 
moved easily. ; 
o Mounting the Moving Coil. 

The coil is then stuck to the truncated end of the. cone, 
which is serrated slightly, with a liberal coating of Secco- 


. tine, taking care that the axis of the coil is at right angles 
to the face of the cone. 


When this is set a small cone 2}łin. in diameter is fixed ’ 


in a like manner to the centre of the cone to strengthen 
it. It is advisable to remove the pip of this to prevent 
damping, but the hole should not be more than fin., 
otherwise the low notes may be reduced slightly. In 
passing, the reader is advised to have this cone off until 
he has experimented with the centralising device, other- 
wise it is difficult to tell whether the coil is central or 
` not. After a fev trials it will be found quite easy to 
feel when it is free. l 

The next item to construct is the cone support. This 
consists of $in. plywood in which a circular hole has been 
cut of diameter, as shown in the drawing, and a clamping 
ring of 3-ply wood secured by wood screws, the flexible 
support of oiled silk being clamped between them. ‘The 
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Fig. 5.—Method of winding the moving coil, 
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Fig. 4.—Leading dimensions of finished diaphragm. 


best method of securing the cone to the oiled silk is as 
follows :— 

Obtain a piece of silk ten inches square, and after 
smearing the plywood ring with Seccotine, clamp it in 
position, the silk being held across the hole while this is 
being done by means of drawing pins. Although it 
should be free from wrinkles it must not be under ten- 
sion. 

Next lay this face downwards, and after coating the 


edge of the cone with Seccotine, lay it on to the silk and 
place a light weight across it, allowing 24 hours to set. 


When properly dry carefully cut- out the centre portion 
of the silk within din. of the edge of the cone, with a sharp 
razor blade, then stick down the overlap with more Secco- 
tine and leave to dry. It is absolutely impossible to get 
anything like a neat or efficient join by cutting out a ring 
of oiled silk or attempting to stick on a strip. The cone 
may now be given a coat of celluloid varnish. 

There is left to make now only the pot magnet base. 
This .is clearly shown in the photographs. The cone can 
be centred approximately by either loosening the clamp- 
ing screws on the magnet base, which allows a lateral 
movement, or those on the cone supporting brackets, in 
which a slot has been cut, which gives a vertical move- 
ment. The final adjustment is obtained by means of the 
centre thread screws. | 


The Transformer. 


It is of course necessary with a speaker of this type to 
use a transformer. In that used by the writer the core 
consists of approximately five dozen pairs of No. 4 Stalloy 
stampings. ‘These are.a stock pattern, and may be ob- 
tained from J. Sankey and Sons, Ltd., 164, Regent Street, 
W.ı. 

The former is built up from cardboard. First cut out 
one strip and make an oblong tube so that it fits tightly 
over the centre core. Next cut out ten circles, 2łļin. dia- 
meter, with a square hole in the centre so that each disc 
fits tightly over the square tube, over which they are 
slipped, each being spaced from the next by a strip of 
card about in. wide. When the discs have been pro- 
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perly assembled the whole should be given a’ ‚liberal coat 
of shellac and baked. 

It will now be seen that we have nine slots; three of 
these are wound full of No. 40 enamelled wire for the 
primary, and two with 150 turns of. No. 28 D.S.C. wire 
for the secondary. The best method of winding this trans- 
former is to cut a small block of wood the same size as 
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rig: 6. —Complete circuit diagram including rectifier for supplying 
current to field winding. 


the core anil drill a 2 B.A. hole through the centre, over 
which is slipped the cardboard former. 

Two lengths of plywood are next cut, 3in. diameter, 
and the whole clamped tight by a length of 2 B.A. rod and 
nuts. The end of the rod should protrude about rin., ‘so 


“Hare and Hounds.” 


Direction finding, a subject which has 
loomed large in the activities of many 
societies this summer, provided some in- 
teresting experiments at the North 
Middiesex Wireless Club’s recent Field 
Day at Cuflley. A transmitter was 
erected at- Goff ’s Oak, and signals were 
received and reported on by several port- 


NEWS 


able frame aerial sets at various dis- 

tances, while two-way working was be used. 

carried on with a distant amateur Hon. secretary, Mr. 
station. In the afternoon a hunt was Pellatt Grove, 


carried out for a concealed transmitter, 
the ‘‘ hounds ” ` being equipped with 
attaché case receivers with built-in frame 
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search and considerably more power will 


Wood Green, N.22. 
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that it may be gripped in the chuck of a hand drill held in 
a vice. 
sections should be soldered to wire of a stouter gauge. 
When the required number of turns has been wound on, 


the three primary sections are joined i in series and likewise. 


the two secondary. 

Variations of the number of turns and disposition of 
windings in the slots may be tried, but when connected to 
a single D.E.5A valve the writer has found the following 


to give the best results : 


P, space, S, space, P, space, S, space, P. 
When complete the whole may be mounted as show nin 
drawing. 


Remarks. 


The writer has found that about the minimum power for 
input which can be used so that speech is audible in a 


room 16ft. by 12ft. without strain upon the listener is one 


D.E.5A valve with 18 volts grid bias and 120 volts on 
the plate, and working the valve at its full grid swing. 
This is with o.5 amp. passing through the field winding. 

It should be remembered, however, with a loud-speaker 


of this type connected to a well-designed receiver, broad- - 
casting may be listened to with far less strain than a horn 


loud-speaker working at a much greater volume. 

Using the same valve and the needle of a milliammeter 
in the anode circuit, showing a slight kick and with 1 amp. 
in the field winding, dance music 1s of sufficient volume 
for dancing in a room of the size mentioned above. 

If desired, a greater volume may be obtained by using 
the larger size Philips rectifier and passing 2 amps. through 
the field winding, the floating battery being increased to 
12 volts. 


tional effects, etc. Communication was 
maintained throughout “the afternoon 
between the society’s portable station 
13B (in charge of the hon. secretary) on 
the motor boat, and station 14B operated 
by Mr. Jos. P. Campbell, of Sutton. 
Members on the island operated a 
receiver controlled by Mr. H. Duncan, 


FROM 


16B, and Mr. W. Warren, 17B, and were . 


thus in touch with the tests thr oughout. 
Observations of signals from 13B were 
also taken at the society’s station 12B at 
Trinity Street, Dublin, and by Mr. D. G. 
Kennedy, 14C. Valves used in the tests 
were supplied by the Mullard Wireless 
Service Co., and gave a very fine per- 


H. A. Green, 100, 


The beginning and ends of each of the primary 


aerials. 
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Efcct of Telephone Wires. 


It was found that tke presence of tele- 
phone wires affected bearings by as much 
as 20 degrees and even in some: cases 
completely screened the sets. The 
correct bearings were obtained by several 
groups, but dusk put a stop to opera- 
tions before the ‘‘hare’’ had been un- 
earthed. 

The North Middlesex Wireless Club 
intends to hold a D.F. Field Day ona 
larger scale on October Ist next, when 
a whole afternoon will be devoted to the 


Tests in a Motor Boat. 


A series of transmission and reception 
tests on a motor boat in Dublin Bay 
provided the members of the Wireless 


- Society of Ireland with an enjoyable and 


profitable afternoon on Saturday, July 
23rd.. The president, Mr. G. Marshall 
Harriss, M.A., M.I.E.E., kindly placed 
his large motor boat at the service of the 
society, a party being taken out from 


the port of Dublin across the bay to 


Dalkey. 

During the outward trip and while off 
the coast at Dalkey transmission and re- 
ception tests were carricd out on 45 metres 
with a view to observing any effects on 


‘signals caused by the coast line, direc- 


formance, | 

The society hopes to hold another out- 
ing during the present month. 

Hon. secretary, Mr. H. Hodgens, 12, 
Trinity Street, Dublin. 


oo0oo0o0 


New Transmitting Station. 


A transmitting licence has been issued 
to the Stoke-on- -Trent Wireless and Ex- 
perimental Society, which will shortly. be 


transmitting on a wavelength of 440 


metres with the call sign 6NC. 
Reports of these transmissions will 
be gladly received by the Hon. Asst. 
Secretary at Elm Tree House, Penkhuil, 
Stoke-on-Trent. 
A 22 
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Short-wave Transmissions. 


AGA (Nauen) has lately been carrying 
out telephony tests on approximately 
13.5 metres. A correspondent heard fhis 
station-on 20th and 21st July between 
8.0 and 8.20 p.m. B.S.T, at very good 
phone strength, and again on 27th and 
2th July at about the same time he 
heard faint telephony on the same wave- 
length, which he believed came from 
AGA, but the signals were not sufficiently 
clear to enable him definitely to identify 


the station. 
fom omem eo) 


WLW, the short-wave station of the 
Crossley Corporation of Cincinnati, is 
transmitting on 52.02 metres, and works 
on most evenings, except Friday, during 
the week. 

0000 


- The Radio News of America has also 
installed a short-wave transmitter work- 
ing in conjunction with WRNY, the 
wavelength being 30.91 metres, and the 
Atlantic Broadcasting Corporation is 
stated to have installed a 64-metre trans- 
mitter in their station WABC. 


o000 
The programme transmissions on about 


17 metres from Malabar, Java, are easy to 
ick up between 1400 and 1800 B.S.T. 


he station usnally calls up PCG in Hol- 


land, and is understood to be operated by 
Mr. A. C. de Groot, Bandoeng, Java. 
| 


oo00 


Several of our correspondents have re- 
ported reception of ANH on 17 metres. 
One states that he received this station 
on June 28th between 1400 and 1600 
B.S.T. on a three-valve receiver with a 
vertical indoor aerial and counterpoise, the 
strength being about R7. - 


0000 


Another tells us that on July 31st he 
heard: PKX, which is believed to be the 
parent station of ANH, on about 27 and 
52 metres, both transmissions, which were 


in Morse, being identical. 


©0000 | on 
General Notes. 


Mr. L. Rees, “Milnthorpe,” White- 
field, Manchester, who is experimenting 
with the ‘‘Short Wave Transmitter ” 
described in our issue of 29th July, would 
like to get into touch with another 
amateur who is also constructing this 
transmitter with a view to comparing 
notes. ‘ l 

©0000 

Mr. ©. C. Mortimer: (BRS 88), 86, 
Magpie Lane, Bromley, Kent, who is 
using an underground aerial 30ft. long 


A 23 


hy Tali x WZ Wifi Sw, IUS 
KW SA WAVES WWW ZAE 


2ft. - deep, is anxious to arrange tests 
with any station on 30 to 50 metres. 
oo000 


Mr. M. F. J. Samuel (G 5HS), 16, 
Blenheim Road, London, N.W.8, tells us 
that between April 17th and June 17th 
he successfully worked on 23 metres with 
a number of stations on the Pacific Coast 
of U.S.A., Canada and Texas. 
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New Call-signs and Stations Identified. 


2AX (Ex-2AUX) C. S. Bradley, 10, Montenotte 
l Rd., London, N.8. (Transmits on 23 and 

45 metres and welcomes reports.) ! 

2FM F. C. McMurray and R. E. L. Beere, 92, 
Algernon Road, S.E.13. (Change of 
address.) 

SBR (Ex-2BOW) G. L. Brownson, “ Bryning,” 
Hermitage Rd., Hale; Cheshire. 

5ML F. W. Miles, “ Rydal,” Beechwood Ave., 
Coventry. (Change of address.) 

6AH A. Hine, 81, Chaworth Rd., West Bridgford, 


Notts. 

6AS C. R. Chadfield, 13, Albert St., Melton 
Mowbray, (Transmits on 45 metres gener- 
ally at about green 

6FY R. A. Fereday, 37, Wallwood Rd., Leyton- 
stone, F.1]. 

6NC L. J. R. Taylor, Elm Tree House, Penkhull, 
Stoke-on-Trent. (Transmits on 440 metres.) 

6TR P. H. B. Trasler, 37, York Rd., Northampton. 
Transmits on 8, 23, 90 and 150 metres. 

6u0 (Ex-2AVR) E. R. Cook, Morton, Gains- 
borough, Lincs. (Transmits on 23 and 45 
metres and welcomes reports.) 


2AAQ Tollington School, Tetherdown, N.10. 

2AXT V. Leach, White House, Hucclecote, Nr. 
Gloucester. 

2BIP R. M. Kay, 82, Daisy Bank Road, Victoria 


Park, Manchester. 

2BRJ D. W. Heightman, “ Belowda,” Park Quay, 
Clacton-on-Sea. . 

lID Luiz Novaes, 125, Rua Piabanha, Petropolis, 
State of Rio de Janeiro, Brazil. 

NR 2FG F. Gonzalez, Box 384, San José, Costa Rica. 


©000 
QRAs Wanted. 


G 5CN, G 5NZ, G 5YX, EB V9, 
EB Z4, EB 4GR, EB 4PJ, EF 8BW. 


FF 8AKL, ED 70S, EN 0CX, EK 4RT, 


EK 4XY, EU R1KPI, RL 2RD, R 5UL. 


fom omen e) 


Italian Amateur Transmitters. 


Through the- courtesy of our Italian 
contemporary I? Radio Giornale, we are 
able to supplement and correct the list of 
Italian amateur transmitéers contained in 
en R.8.G.B. Diary and Log Book for 


E. Pasoli, Via S. Paolo, 21, Verona. 
Laboratorio Aeronautica, R. 


JAD F. hay” Via Arnolfo 4°, Firenze. (Cor- 
rection. 

1AE F. Piscia, Borgomanero (Novara). (Cor- 
rection.) 

1AJ 

1APT 


Politecnico, 


_ . Turin. 
Dr. S. Pozzi, Via Michelangelo 2, Novara. 
(Change of address.) 
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A. Cigna, Salita Cappuccini, Biella. 

A. Spinelli, Via Kramer 32, Milan. 

]. Zampini, Via Savoia 44, Rome (34). 

A. Barbiani, Via in Lucina 17, Rome, 

E. Candiani, Badia Polesine (Rovigo). 

D. Stringher, Via Ma zarino 12, Rome (3). 

G. Ferroni, Via Podesti 26, Ancona. 

E. Pasoli, S. Paolo, Verona. 

E. Volterra, Via Loggia, Ancona. 

M. Colognesi, Via Maffei 60, Stienta (Rovigo). 

E. Zampini, Esanatoglia (Macerata). 

G. Caponi, Via Alfieri 14, p.p. Florence (22). 

V. Quasimodo, Via Alvarez20, Gorizia. 

Rag. cav.G, Pluda, Piazza Sempione 6, Milan. 

G. Galli, Piazza Pestalozzi 117, Chiavenna. 

G. Giannini, Lungotevere Mellini 24, Rome. 

E. Momo, Corso Galileo Ferraris 82, Turin (10) 

B. Trevisan, Barriera dela Rocchetta 
Vicenza. : 

A. Gaudenzi, Via Plinio 11, Milan. ’ 

C. Ricchiardi, Corso Vitt. Eman. 4, Turin. 

G. Selenati, Via Sergig 9, Pola. 

W. Savignoni, Via Alessandria 112, Rome. 

V. Guadagni, Via Gino Capponi 17, Florence. 

G. Nardini, Via U. Polonio 4, Trieste. 

G. Gabba, Via Beverora 33, Piacenza.’ 

C. Bernatzky, Piazza Cernaia 13-6, Genoa (9). 

Rag. Antonio Caselli, Via Mario Ruini 2° 
Modena, 

A. Cantalini, Piazza del Duomo, Aquila. 

G. P. Ilardi, Via Savoia 84, Rome. . 

G. Grimaldi, Via Goffredo Mameli 7, piano 1°, 
Cagliari. 

A. Hugony, Via Notarbartolo 5, Palermo (37). 

G. Dionisi, Via Taranto 26, Rome (40). 

Ferdinando Morillo di Trabonella, Via 
Notarbartolo n.6, Palermo. 

A. Ruffo, Villa Ruffo Scaletta, Piazzale 
Flaminio, Rome (10). 

G. Piazza, Corso Dogali 7, Genoa (104). 

T. Sampieri, Linguaglossa (Catania). 

C. Tagliabue, Via Gustavo Modena 26, Milan. 

Co. A. Ancillotto, Borgo Cavour 89, Treviso. 

F. Dodero, Via Principe Amedeo 17, Turin. 

P. Camillo, Via Assarotti 14-10, Genoa. 

G. Fabricatore, Via Frattina 81, Rome. 

A. Alessandrini, Via Palestro 87, Rome. 


_ E. Varoli, Verzuolo (Cuneo). 


F. Bassi, Via Luccherini, 12, Sienna. 

R. Scupla F. Cesi, Rome. 

E. Fioro, Viale Magenta 24, Milan. (Cor- 
rection.), ' 


A. Gaudenzi, Corso Buenos Ayres 17, Milan. 

G. Baglioni, Piazza Gualdi 3, Vicenza. 

G. G. Caccia, Villaggio Giornalisti, Milan. 

E. Gervasoni, presso Carraresi, Via S. Jacopo 
13, Florence. 

Istituto Nautico C. Colombo, Fiume. 

A. Niutta, Via Ciro Menotti 20, Rome. 

L. Ponzio, Via XX Settembre 50, Turin. 
(Correction.) 


G 

N. Cillo, Asolo (Veneto). 

A. Muzio, Via Babbuino 186, Rome. , 

F. Marietti, Corso Vinzaglio 83, Turin. 
(Correction.) 

D. L. C. Picchioni, Via Ripetta 80, Rome. 

Officina Radio Montatori, Viale Angelico 19, 
Rome. 

N. Palina, Direttore Scuola Radio, Gorizia. 

G. Pianzola, Corso Peschiera 18, Turin. 

Ten. Spadaro, Piazza Pollarola 30, Rome. 

cap. Filippini, Governo Tripoli (Libia). 

L. Manca di Villahermosa, Laconi (Sardegna), 

D. Bolaffi, Via Roma 36, Turin. 

On. Dott. Umberto Bianchi, Via Scipioni 145, . 
Rome. 

A. Criscuoli, Via Leyni 52, Turin. 

R. Visconti, Via S. Secondo, 46, Turin. 

W. Brancadori, Viale del Re, 56, Rome. 

Mario d’Amelio, Villa Cilento a Capodimonte 
4, Naples, 
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News of the Week 


A LITTLE BRIEF AUTHORITY. 
The Horsham (Sussex) Urban District 
Council has decided that, when tenants 
of the Councils houses desire to erect 
wireless aerials, application must be 
made to the Council’s surveyor. 
e2000 
UP-TO-DATE POLAND. 
Experiments in wireless reception on 
a moving train are being repeated on 
the Warsaw-Zyrardow railway, tests 
now being in progress with apparatus 
installed on a long-distance train. | If 
the tests are successful, further trains 
will probably be equipped. 
oo0oo0oo0 
MORE TELEVISION. 


M. Denes von Mihaly, the Hungarian 
experimenter, has stated that he intends 
to form a company in London for the 
development of his system of television. 


He hopes to produce television receivere. 


at a cost of about £20 each. 
oo0oo0o0 


WANTED: INDIAN WIRELESS. 


An object lesson concerning the neces- 
sity for the development of internal 
wireless in India has been pro- 
vided by the recent floods 
which isolated Baroda from 
the outside world. The Times 
of India points out that 
although Bombay is in touch 
with England by beam wire- - 
less, it cannot communicate 
with Baroda, 200 miles away ! 

It is recommended that, 
pending the establishment of 
a wireless service between the 
two places, the Government 
should arrange for some form 
of aeroplane reconnaissance. 


0000 


INDEXES AND BINDING 
CASES. 


The index for Volume XX 
of The Wireless World is now 
ready, and a copy will be sent 
to any reader on application to 
the publishers, Dorset House, 
Tudor Street, London, E.C.4. 

Binding cases for the same ` 
volume can also be supplied, 
price 2s, 10d. post free, 
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in Brief 


THE NEIGHBOUR'S LOUD-SPEAKER. 


An American inventor is stated to 
have patented a ‘‘ sound absorber ” 
which, when placed in a.room, deadens 
the noise produced by neighbours’ Joud- 
speakers and gramophones. 

Trivial obstacles of this kind will not 
baulk the genuine wireless enthusiast! 
0000 
"LICENCES IN DEMAND. 


During the first wireless prosecution 
at West Bromwich a Post Office witness 
was asked by the magistrate’s 
whether there had been a rush for 
licences since the defendant had been 
summoned, 

Witness: We hope to do good busi- 
ness to-morrow. 

The defendant, who pleated guilty to 
operating a set without a licence, was 
fined 20s. and 2s. - costs. 

' o000 
BROADCASTING IN BRITISH EAST 

AFRICA. ` 


The relaying of programmes on short 
waves from world stations is to be 


-undertaken `by the British East African 


Broadcasting Company, which has been 


THE FIELD DAY SEASON. Members of the North Middlesex 
Wireless Club photographed on a recent field day at Cuffley, where 
D.F. tests were carried out with self-contained portable sets. 


é,. 
ga 


clerk - 


i AUGUST roth, 1927. 


Hh 
iili Ilh ly 
oi i || = I LLA 


AA | lh hi, — E 


Review. 


formed at Nairobi after nine . months’ 


negotiation with the Government, cul-. 


minating in the issue of a licence, ‘The 
chairman is Lord Delamere. 
The company is also 


starting an 
“ Empiradio ” 


telegraphic direct service 


from Nairobi to London, says The 
Times, at 30 per cent. below the cable 
company’s rates. : 
0000 ` 
SWEDISH WIRELESS IN 
TURKEY. 


As a sequel to the raising of the ban 
on wireless in Turkey, a Swedish firm 
has concluded a contract for the mono- 
poly of deliveries of wireless receiving 
apparatus in Turkey during a period of 


- five years. 


oo0oo0o0 


AN OLD QUESTION. 


Among the minor controversies which 
occupy the attention of newspaper 
readers during the hot season is alittle 
discussion on the words ‘‘radio’’ and 
‘‘ wireless.” The latter, term is prac- 
tically universal so far as. colloquial 
English is concerned, and seems likely 
to remain so for many years to come. 
In America the position is re- 
versed, 

Nosdoubt the question will 
provide further food for re- 
flection next summer; until 
then most of us will continue 
to talk “ wireless.” 

0000 
LISTENERS IN. THE 
FATHERLAND. 

The German broadcasting in- 


of the year two million broad- 
_¢ast receiving ‘licences will 
have been’ issued. On June 
30th last there were 1,713,899 
licensees, an increase of 78, 171 
over the previous quarter. 

f oo0oo0oọo 

RUSSIA'S BROADCASTING 

SYSTEM. 

There are now fifty-six 
broadcasting stations in Soviet 
Russia, according to the latest 
report from Leningrad. Five 
stations are situated in Lenin- 
grad, while Moscow has no 
` fewer than nine. 
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- COLD WIRELESS TASK. _ 
A powerful wireless station is to be 


erected in Greenland in connection with | 


the American meteorological station now 
being constructed at Holstenborg, in 
the south-west. According to our 
Copenhagen correspondent, the wireless 
station will keep in touch with Denmark 
and Sweden throughout the winter, and 
this will necessitate a wireless expert 
“wintering ’? in Greenland throughout 


the Arctic night. 


0000 


_ DEATH OF FRENCH WIRELESS 
CELEBRITY. 


The sudden death of M. Paul Dupuy, 
manager of the Petit Parisien news- 


paper, has removed: a prominent. figure 


- from French wireless circles. M. Dupuy 
was one of the pioneer spirits in the de- 
velopment of broadcasting in France, and 
at the time of his death was Honorary 
President of the Confederation of Radio 
Clubs in the south-west. 


0000. 


FISHERY WIRELESS. 


The use~of wireless for communica- . 


. tion between fishing vessels is likely to 


be extended in view of the success ob- 
tained with wireless telephony apparatus 
recently installed on a number of Hull 
trawlers. The vessels, which have just 
returned to I{ull, report very favourably 
on the results obtained over distances of 
nearly 400 miles. 

Six other trawlers are being equipped 
with wireless telephony apparatus, and 
several firms which were awaiting the 
results of the tests are contemplating 
adopting the system. The installations 
can be used by .unskilled seamen. 


0000 


CHEAPER VALVES. 


‘Vast week The 
able to announce the notable reductions 
on August 3rd in the price, of valves 
manufactured and sold by the British 
Radio Valve Manufacturers’ Associa- 
tion. 

i The companies concerned are as fol- 
ow :— 

British Thomson-Houston Co., 
 Burndept Wireless, Ltd. 

A.C. Cossor, Ltd. 

Edison Swan Electric Co., 

Electron Co., Ltd. 

General Electric Co., 

Marconi’s Wireless 
Ltd. 

Marconiphone Co., 


Ltd. 


Ltd. 
Ltd. 


Ltd. 


1 Metropolitan-Vickers Electrical Co., - 
t 
Mullard Wireless Service Co., Ltd. 


Standard Telephones and Cables. 


0000 


COMPULSORY S.O.S. DEVICES. 

In less than a year, automatic S.O.S. 
call devices will become compulsory on 
certain vessels. 

It is announced by the Board of Trade 
that two types of auto-alarms for use at 
sea, designed by the Marconi Co. and 
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- Radio Corporation of America. 
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the Radio Communication Co., 
approved by the Postmaster-General and 
the Board of Trade.: These instruments 
are for registering automatically on 
board ship any distress calls- received 
from other ships at sea. Within the 
next twelve months foreign-going ships 
carrying between 50 and 200 persons and 
coasting ships carrying 50 persons or 
more will have fo be fitted with one of 
these approved instruments if the dura- 
tion of the voyage from one port to 
another exceeds eight hours. 


`» 


0000 


PHOTO TRANSMISSION ADVANCE, 
An advance in connection with wireless 


photo transmission is announced by the ` 


have been | 
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were asked to listen for the sound and to 
report the time and place of hearing. 

At the end of the trials Mr. F. J. W. 
Whipple, superintendent of Kew Observa- 
tory, who organised the experiment, 
announced that he had received a message 
from Professor S. W. J. Smith, of Bir- 
mingham University, where there is an 
air-wave recording instrument. ~ Prof. 
Smith reported that his microphone, 
showed that the air waves from Shoebury- 
ness. reached Birmingham University in ~ 
about 12 minutes. The time of passage on 
July 9th averaged 11 min. 5] sec., and on 
July 13th it averaged 12 min. 16 sec. 

Research: is in progress to ascertain the 
several factors ‘responsible for the varia- 
tion in speed. 


INDIA’S FIRST BROADCASTING STATION.  Constructional work in progress on 


the Bombay Broadcasting Station, which was opened by the Viceroy on Ju 


y aora: 


Bombay’s call sign is 2BY ; its power is`3 kW.. 


The im- 
provement seonres a. photographic repro- 
duction nine times the size of the òrigi- 
nal. 
„onthe surface of the sensitised paper, a 


. ' special photographic paper is used. which 


is affected by heat in the same way that 


, ordinary sensitised paper is influenced by 
A jet of hot air.is blown on to the. 


light. 
prepared paper, producing a black mark. 


When a radio signal is received, a jet . 
+, of cold air intercepts the hot air wave, 


and the paper ‘is left unmarked. 
- The ‘new method, it is‘ stated, produces 


an enlarged ‘ print considerably. clearer - 


than that obtained: by the earlier. ayptent. 


0000 
BROADCAST CO-OPERATION IN. 
‘SOUND TESTS. | 
The vagaries of air waves and the 


factors which determine their speed were 


the subject of an interesting experiment 
_recently carried out by the Air Ministry, 


assisted by the British Broadcasting Cor- 
poration. A gun was fired at Shoebury- 


ness, the exact time of discharge being 


broadcast from Daventry: The public 


Instead of applying a.light beam 


` 


lished in our 
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AMATEUR TRANSMITTERS IN 
. SOUTH AFRICA. 

-We are indebted. to our South African 
contemporary Radio for the followikg 
QRAs,:., which are additional to those. 
appear ing in the R.S.G.B. Diary and Loy 
Book And the supplementary lists pub- 
issues of December Ist, 
1926, and July 13th, 1927. 


$ 
Hospital 


H. Haycock, .“ Monaco,” St., 
ag Cleveland, Johannesburg. 
AQD |E. C. du Plooy, 1094, Sixth Ave., Mayfair, 
i _° Johannesburg. . 
ASE _ J. Spence, 4, Princess St., Mowbray, Cape. 
AOF J. T: McCash, 15, Spanker St., Bezuidenhout 
, Valley, Johannesburg. 
A9G J. R Crawford, 60, Durban Rd., Pieter- 
i : maritzburg. 
ASH E. E Anse!l, 11, Roberts Rd., Pietermaritz- 
a urg. 
A 9J C. P. Causton, 77, Kloof St., Capetown. 
A9K R.C.H. Taylor, 91, St. Frusquin St., Malvern, 
Nese s "Johannesburg. 
ASL .W.. Beament, Grosvenor. Hotel, King- 
i williamstown. 
A9M K. Frost, Van Coller’s Boarding House, 
Senekal, O.F.S. 
‘AON A.M. Mclver, 127, Teignmouth’ Rd., Umbilo, 
` Durban. 
` A90 C.L. Knight, 8, Norden St., East London. 
AQP J. F. Lukat, 25, St. Frusquin St., Malvern, 
Johannesburg. 
S. Lazarus, 18, Crart Ave., Durban. 
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Characteristics of the UX=852 Valve with 
- Suitable Circuits for 5, 15. and 80 Metres. 


By Our New York Correspondent. 


NEW type of transmitting valve has recently been 
A introduced to the American market by the Radio 

Corporation of America. It is known as the 
UX-852 type, and is conservatively rated at 75 watts. 
It has been designed particularly for ultra-short-wave 
work, and it 1s free from excessive strains, can be wired 
very easily, and is relatively cool in operation. It is 
capable of oscillating at frequencies even below one 
metre. 

As will be seen from the illustration in the title, the 
bulb of the UX-852 is round in shape, from which three 
connection arms branch off. One of these 
carries the filament leads, and is fitted with a standard 
UX base, only two of the pins being in actual use. The 
socket in which the valve is mounted must be so arranged 
that the filament will be in a vertical position. 

The other two arms carry the grid and plate leads, and 
are not fitted with a base. Instead, two heavy stranded 
leads, arranged in parallel, are brought froni each stem, 
one pair connecting to the grid, and the other pair con- 
necting to the plate. These double leads serve to im- 
prove considerably the current-carrying capacity at excep- 
tionally high frequencies, and the makers recommend that 
both leads for each element should be employed at all 
times so as to carry safely the large circulating currents 
which flow at very high frequencies. 


Details of Construction. 


Owing to the fact that the filament, grid, and plate 
leads are brought out of the valve through individual 
and widely separated seals arranged about the main 
spherical portion of the glass bulb, the glass is subjected 
to minimum strain. Furthermore, leakage and internal 
breakdown are reduced to negligible proportions, as com- 
pared with valves in which all leads are closely grouped, 
particularly those using a four-pin base for all connec- 
tions, as is the usual American practice. 

Another favourable point about this new design is that 
the nature of the arrangement permits support to be given 
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to the internal elements without the use of internal insufa- 
tion or ‘‘ spacers.” This accounts for the exceptionally 
low inter-electrode capacity, which, in turn, explains why 
the valve is able to oscillate at such exceptionally high 
frequencies. i 

The internal construction of the UX-852 is as simple 
as it is ingenious. A cylindrical plate, or anode, having 
six radial cooling fins, is supported in place by two stiff. 
wires which are anchored in the pinch through which the 
plate leads are brought out. 


Grid Supports. 


A cylindrical grid, cornposed of a-very open spiral of 
wire, is placed inside the plate, and is concentric with it. 
The grid is supported in the same manner as the plate, 
by the pinch through which the grid leads pass. . 

The filament consists of a double spiral of thoriated 
tungsten wire supported at its mid-point and ends by 
stiff wires embedded in the filament lead pinch. 

This simple construction, with inter-electrode capacity 
reduced to a minimum, permits the valve to be operated 
on wavelengths below roo metres. The valve gives ex- 
cellent results on the popular 40- and 20-metre channels, 
and it has been successfully operated on wavelengths 
below 5 metres and even down to 77 centimetres, or a 
frequency of 390,000 k.c., which is by nd means the limit 
for the amateur who desires to explore the lowest wave- 
lengths of short-wave wireless. 


Characteristics. 


As compared with the usual type of American trans- 
mitting valve, the UX-852 is easy to wire up in a circuit, 
because, with the leads coming out of the bulb at different 
points, all connections do not have to be concentrated 
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Transmitting Valve for Ultra Short Waves.— 

at the base; the wiring can be proportionately shorter 
and can be more widely spaced, thus still further reducing 
unwanted capacity effects. 

Mounted’ in an upright position the valve has sents 
áir çigculation, and is much cooler in operation than the 
general run of American transmitting valves. - This is due, 
in part, to the use of the large spherical bulb, instead of 
the usual narrow; cylindrical bulb. 

. The valve is capable of handling high-plate voltages 


Fig. 1.—Circuit used by the Radio Corporation of America for 
testing the UX-852 valve on 80 metres. 


without-danger of ‘internal breakdown. It is aaa 
intended for high-frequency operation, and will handle 
plate voltages of 2,000 normally, and up to 3,000 with 
proper precautions, without internal breakdown. 

The following are the characteristics of the UX-852 :— 


_ Filament voltage 10: volts. 
Filament current 5.25 amps. 
Filament power 52.5 watts. : 
Plate voltage 2,000-3,000 volts. 
Piate current (oscillating) 0.075 amp. 

. Input power 150 watts. 

Zaximum safe power dissipation 100 watts. 
Amplification constant seer 16. 
Nominal output 75 valis: 
Plate impedance (zero grid) 8,000 ohms. 


The accompanying diagrams indicate the circuits em-.- 


ployed by the Radio Corporation of America when making | 
their laboratory tests of this new valve. 


Details of Test Circuits. 


Fig. 1 indicates the general arrangement of the cir- 
cuit used for 80-metre transmission tests,. the constants 
being as follows :— 


LECHER 


WIRE 
SYSTEM 


Fig. 2.—Transmitting circuit for wavelengths between 5 and 
; 15 metr ; 
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volts, with centre tap. 
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The oscillating circuit inductance has ten turns of edge. 
wise-wound copper ‘strip, Zin. wide, and spaced }in. on 
an 8in. former. 
condenser is 250, micro-microfarads, and the plate blocking 
condenser and the grid condenser both have a capacity 
of o.o5 mfd. The grid leak is 20,000 ohms.. The H.F. 
choke consists of 209 turns of No. 30 D.C.C. wire wound 
on a rin. former. The lighting transformer is 110-10 
For the dummy aerial use was 
made of an inductance similar to the oscillating circuit 


inductance, with taps, a tuning condenser of 250 micro- 


microfarads maximum capacity, and a resistance of 15 to 
30 ohms. 

In the 5-15-metre tests, the circuit for which is given 
in Fig. 2, the oscillating circuit inductances. consisted of 
two turns each, 3in. in diameter. The tuning condenser 
is 250 micro-microfarads (max.). .The H.F. chokes for 
the filament leads consist of ten turns each, wound on a 
t4in. former. 
on a rin. former. 

For the tests below.5 metres (see Fig. 3) the induct- 
ance consists of the grid and plate leads: The plate- 
blocking condenser is 0.05 mfd., and the H.F. chokes 
are ten turns on a rin. former. ' 

Ft is pointed out that the above vaiues of cómponents 
do not necessarily represent the best possible.arrangement ; 


Fig. 3.—Circult for wavelengths -below 5 metres. 


they were chosen because the apparatus happened to be 
available at the time of conducting the tests, and otlier 
combinations of values would pronao give even better 


results. 


Es 1, 2, ahd 3 will be recognised as the well-known 
ar 


tley, Meissner, and Colpitts circuits respectively. By` 


means of the thermo-couple ammeter (A) in the dummy 
aerial circuit the output power of the valve can be 
measured. - F 

The UX-852 is suitable for use as an oscillator, either 
with or without crystal control, or as a powet amplifier. 
Even without crystal control it is reported that the valve 


. gives a very steady pure note at distances as great as 


5,000 miles. 


An enterprising : New -York newspaper, the Evening 


Telegram, has announced its intention of making ex- 
haustive tests on. 75’ centimetres ‘with this new valve. 


Nothing definite is known yet as to the effects of skip dis- - 


tance on such short wavelengths, and the radio depart- 
ment of the newspaper in question intends to investigate 
the problem. 


£ . 


The maximum capacity of the tuning- 


The-choke in the plate lead is roo turns ` 
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A Robust and Wellefinished Four=valve Receiver. 


N first examining the Marconiphone Portable one 
is struck by its workmanlike appearance and 
sound construction. 

set is likely to receive a good deal of comparatively rough 
usage the designers have assembled the components in a 
strong wood cabinet which has been given a durable matt 
finish. Inside this outer case is fitted a wooden frame 
round which are wound the 
pick-up coils in two layers 
for long and short wave- 
lengths. Most of the compo- 
nents are mounted inside this 
framework and a very strong 
form of construction is thus 
obtained. The loud-speaker 
is of the cone type and jis 
mounted on the hinged door 
at the back, which is per- 
forated with a series of holes 
to allow free egress for the 
sound. The controls are 
situated in a recess on the. 
opposite side of the set and 
are protected by a hinged 
flap. 

There are three main and 
two subsidiary controls. Of 
the three tuning controls the 
first tunes the frame aerial, 
the second tunes the anode 
circuit of the H.F. valve, 
and the third controls re- 


Realising that a portable . 


Interior view of the Marconiphone Portable. 
unit is mounted on the open, Cvor just below the loud-speaker 
ea 


action, which has been introduced to increase signal 
strength on distant stations. The left-hand of the sub- 
sidiary controls is an on-and-off switch which breaks both 
the H.T. and L.T. pouts and the right-hand knob is 
a volume control. 

Tuning is simplified by a ‘calibration chart inside the 
lid of the tuning compartment and should present no 


The spare tuning 
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 Marconiphone Portable Type 43. 


difficulty after a little practice. It is necessary slightly 
to retune ; the other condensers after moving the reaction 
control. 

On test we found the set sensitive and highly selective. 
Continental stations could be tuned in 34 miles from 2LO 
while that station was working. © -> 

On the long waves, too, the performance is good. 
Daventry comes in well- in London, and there is no diff- 
culty in separating it from Radio Paris. It is here that 
the volume control comes in useful, for when reaction is 
made use of to improve selectivity the volume may be too 
much for the L.F. valves; the volume contro] then en- 
ables distortion to be reduced without in any way affecting 
selectivity. 

On the score of quality, however, we were frankly dis- 
appointed. One or more valves were obviously running 
into grid current even with small volume for indoor use, 
and the nature of distortion seemed to indicate that the 
first L.F. valve was at fault. Reasonably good quality 
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The*circuit comprises an H.F. valve with neutralised 
tuned anode coupling to the detector and capacity con- 
trolled reaction. The two L.F. valves are transformer 
and resistance-capacity coupled, the normal order being 
transformer coupling is used between the 
detector and first L.F. and resistance coupling before the: 
power output valve. Grid bias is derived from a battery 
concealed in a recess behind the H.T. supply. 

To change over from short to long waves it is necessary 
to open the -back of the set, change over a plug-in unit 
and slide a multiple contact switch in the top right- hand 


_ corner into the appropriate position. - 


The mounting of valves is especially good, all valve 
holders being rubber- -sprung. Separate holders are used 
for the H.F. and detector valves and a double mounting 
for the L.F. amplifiers. 

The weight of the set is normal for its cłass, as is also 
the priče, which is £31 10s. complete, including valves, 
batteries and accessories. The manufacturers are The 
Marconiphone Co., Ltd., 210-212, Tottenham Court 


. could be obtained, however, by further reducing volume. 


Road, London, W. 


RECENT INVENTIONS. 


The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent ofi ice, 25, Southampton Buildings, London, W.C.2, price Is. each. 
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A Constant-Coupling Circuit. 
: (No. 256,987.) 
Convention date (U:S.A.), August 11th, 
- 1925. | 


In this patent Mr. S. Y. White, 
already well known to English amateurs 
in connection with the so-called Loftin- 
White circuits, covers an 
coupling between two amplifying valves 
so designed as to maintain a constant 
rate of. energy transfer between the 
valves over a wide tuning range. The 
arrangement is also stated to limit and 
control reaction between the input and 
output circuits of the first amplifier due 


to inter-electrode capacity, and to pre- 


vent the risk of self-oscillation arising 
from this cause. 

It will be seen from the figure that the 
coupling between the valves V, and. V, 


electrostatic 
condenser C,, which is 


-is Aa gi electromagnetic acrass the coils 
L, 


, and partly 
through ag 


common to the output circuit of valve ' 


$ 


> 


intervalve l 


- tuning condenser C,. 


V, and the input circuit of valve V,. 
The variable condenser C, serves to tune 
the input circuit of the “valve V, as a 
whole. 

A similar arrangement is used to couple 
the aerial and the first valve. The 
energy transfer between the aerial and 
the valve V, across the coupling con- 
denser C, will decrease as the received 
signals increase in frequency, whilst that 


taking place across the coupling coils L,, 
L, will increase under the same condi- . 


tions. If the windings of the coils L,, 
L, are so arranged that both the electro- 
magnetic and electrostatic components of 
the transferred energy are in phase, the 
respective variations with frequency will 
them mutually counteract each other. In 
otier words, 
remain constant for all settings ‘of the 
“In ‘order to mini- 
capacity coupling 


mize inter -electrode 


across the valve V,, the value of the. 
inductance L, 
chosen that the plate circnit of 


and capacity C, are so 


Recziver with constant coupliag in aerial and intervalve circuits. (No. 256,967.) 


-- A20 


the effective coupling will: 


that . 


valve can never approach resonance with 
its input circuit. 


0000 
Loud-speaker Attachment. 
(No. 370,073.) 
Application date: April lath, 1926. 
In order to reduce distortion and any 
tendency to ‘ blast,’’ Mr. Harrison, of 


Dewsbury, provides a diaphragm attach- 
ment to be fitted in the open end of a 


Loud-speaker attachment to reduce diz- 


tortion and blasting. (NO. 270,073. ) 
loud-speaker horn. As shown in the 
figure, the fitting comprises an inner dia- 
phragm A with a wide central aperture, 
and a second or outer diaphragm B pro. | 
vided with a series of peripheral slots D 
and a central convex portion C. Souné 
waves passing through the central open 
ing of the first diaphragm first imping 
against the boss. ©, and then escapi- 
through the peripheral openings D. Bott 
diaphragms may be made of paper o1 
parchment, and are separated by a spac- 
ing ring of rubber. They are securea 
to the-end of the loud- speaker horn by 
suitable clamping rings. 
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THE EXPERIMENTER'’S NOTEBOOK. | 


Switching’ in L.F. Amplifiers. 


By “EMPIRICIST.” 


low-frequency circuits in a wireless receiver, refer- 

ence was made to jacks and switches for the purpose 
of cutting out a valve, and a rather pessimistic tone was 
adopted regarding the possibility of doing this in a satis- 
factory manner. The writer has had it on his conscience 
for some time that this was a somewhat cowardly manner 
of dismissing a difficulty, and the present article is written 
with the intention of reviewing both current practice and 
possibilities of future development in this respect. 

The most common form of 
low-frequency amplifier con- 
sists of two transformer 
stages, and in order to fix 
ideas we shall confine our 
attention, in the first place, 
at any rate, to amplifiers of 
this type; furthermore, we 
shall assume the first valve 
to be a detector operated on 
the ‘‘grid condenser and 
leak ’’ principle. Referring 
to Figs. 1(a), 1(b), and 1(c), 
we have theoretical circuit 
diagrams illustrating three 
possible ways of cutting out 
a valve in an amplifier of the 
above type; all are possible 
and not infrequently encoun- 
tered in practice, but there 
are certain advantages and 
disadvantages ‘attaching to 
each which it will be as well 
to consider. In none of 
these cases has any switch 
been shown to turn off the 
filament of the valve not in 
use, but this must be 
imagined to be done for each 
circuit. 

First, in, the case of Fig. 
1(a), we note that the loud- 
speaker is inserted in circuit 
with either one of two valves. 
This has been an extremely 
popular method of cutting 
out a stage, more particularly 
in America, where the plug 
and jack system was first 
developed for wireless pur- 
poses ; but since the advent of 
special power valves particu- 
larly designed for feeding a 
loud-speaker it has largely 
lost its usefulness. It must 


F a previous article, dealing with the layout of the 


TO L.S. (1 STAGE) 
e (J 


Fig. 1.—Alternative methods of switching a two-stage trans- 
former-coupled amplifier :—(a) Loud-speaker connected in the 
plate circuit either of the first or second L.F. valve; last valve 
filament switched off when not in use. 
nected to secondary of either the first or second transformer; 
first L.F. vatve filament switched off when not in use. (c) Primary 
of second intervalve transformer connected in plate circuit of 
either first or second L.F. valve; first L.F. valve filament 
switched off as in (b). 


be borne in mind that the cbject of cutting out a stage of 
amplification of any kind is not to diminish the volume 
of sound produced by the loud-speaker, but to reduce the 
amplification of the set so that a strong station can be 
reproduced at full volume with greater economy and less 
tendency to overloading of the valves and consequent dis- 
tortion. If, therefore, we change the valve to which the 
loud-speaker is connected, we are either obliged to use 
two ‘‘ super-power ’’ valves or to be content with a 
smaller volume of undistorted loud speech when one 
stage is cut out. 
In some cases it occurs as 
a matter of course that the 
last two valves are of the 
same type. Thus with cer- 
tain valves designed to be lit . 
from A.C. mains there is 
only one type of valve pro- 
vided for all purposes, and 
as it is of no particular con- 
sequence to economise in 
H.T. and L.T. power, it is 
a perfectly ` satisfactory 
arrangement. In other cases 
it may be desired for some 
reason or other to employ 
valves of the same type in 
the last two positions, and in 
this event the circuit of Fig. 
1(a) is a highly convenient © 
one for the purpose. But in 
general, when a valve of par- 
ticular type is employed to 
feed the loud-speaker of the 
set, and it is desired to keep 
the feed current of the other 
valves down to a reasonably 
low limit, there is a funda- 
mental objection to this cir- 
cuit, inasmuch as the power 
delivered to the Joud-speaker 
is curtailed when one stage 
‘is cut out. | 
_ Next, considering. Fig. 
1(b), we have an arrangement 
in which the grid of the 
‘* power valve ” is connected 
to the secondary winding of 
either the second or the first 
intervalve transformer. The 
advantage of this is that 1 
ali cases the intervalve trans- 
formers and the loud-speaket 
are worked in circuit wi 
their appropriate valves, the 
A 30 


(b) Grid of last con- 
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cutting out of a stage being effected by removing from 
circuit both the second valve and its associated trans- 
former. The disadvantages are, first, the necessity for 
a double switching operation, as both the grid bias and 
the grid connection must be changed by the switching 
operation (inasmuch as the power valve requires much 
more grid bias ‘than the second valve), and, secondly, 
‘that switching is effected on a grid lead which is in 


general more sensitive to electrostatic induction than a - 
plate lead, andin consequence more likely to lead to . 
- instability and frequency ` distortion. 


Otherwise this is 
the most satisfactory of all methods from a theoretical 
point of view. 


Switching Transformer Primaries. 


= Lastly, we have Fig. 1(c), which represents the com- 
monest and most generally useful method of cutting out 
Assuming that the detector and the first L.F. 
valve are of the same type and connected to the sanie 
H.T. tapping through identical transformers, it is then 
possible to switch over the detector plate from the prim- 
ary of the first transformer to’ that of the second, the 
latter never needing to be disconnected from the plate 
of the first L.F. valve if the filament of the latter is 
extinguished when one stage is cut out. This circuit is 
indubitably very convenient under the conditions above 
specified, and even when the two valves are operated on 
different-values of H.T. it is not less convenient than the 
circuit of Fig. 1(b), but in the event of different trans- 
formers and valves being used in the first and second 
positions, there is an objection owing to the fact that the 
first transformer, and first L.F. valve are removed, leav- 
ing the detector valve and second transformer to operate 
in conjunction with each other. ' There are many argu- 
ments in favour of transformers of different ratio for 
the first and second positions, and therefore we must 
account this as a limitation on the utility of the circuit 
of Fig. 1(c). * 4g - x o 

A remaining possibility exists, namely the connection 
of the detector grid circuit to the grid of- the ‘“‘first 
L.F.” valve, but-this appears to offer no advantages and 
Many disadvantages as compared with the circuits pre- 
viously given. SE OE 

Having outlined the varióus schemes which. may be 
employed for cutting out a stage, we may now proceed 
to the consideration of the practical details involved in 
- carrying any of them into 
effect. Here it is more than 


TO FILAMENT i 
RGUIT ever necessary to take what- 


Cl 


as regards the layout of the 
amplifier, seeing that we are. 
definitely committed to some 
lengthening of the leads, as 
the wiring has in all cases to 
be brought up to some acces- 
sible point in order that the 
plugging or switching opera- 
tion may be performed. _ 
The use of plugs and jacks 
as opposed to switches has 
many advantages and need 


FRAME 

CONNECTED 
TO “EAR THING” 
POINT 


CONNECTION 


Fig. 2.—Typical jack for 
stageswitching. The frame 
should be connected to a 
point of “earth” potential 
which may be + H.T. 
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by no means be considered only in relation to the first of 
the above circuits, in which it is most commonly used. 
As, however, both plugs and jacks introduce a great 
deal of metal into the circuit, which may thus give rise 
to electrostatic fields, care must be taken in connecting” 
them up. In the first place, whatever the manufacturer’s 
recommendations, the metal frame of the jack must be 


connected to a ‘‘ dead ’’ point of the circuit, and in con- 


sequence the shank of the plug will be similarly connected 
(see Fig. 2). The tip of the plug and its corresponding 
contact on the jack will be ‘‘ live,’’ and by a judicious 
arrangement of the components of the amplifier we may 
make the length of lead connected to it small. As a 
matter of course, the use of square tinned wire will be 
avoided in “ live ’’ connections, and the leads will be 


r 


Fig. 3.—The circuit of Fig. 1 (c) adapted for use with plugs and 
jacks; a filament switch (not shown) is incorporated :n the 
right-hand jack. 


taken by.the most direct route possible to their destina- 
tions. ` = 

Certain manufacturers of wire market a form of flexible 
cable which consists of an inner’ conductor surrounded 
by, vulcanised rubber insulation, round the outside of 
which is located an outer conductor in the form of a metal 
braid. It is a pity that this-type of wire is not' more 
generally employed for. loud-speaker connections, since 
the outer conductor can be connected to the ‘‘ earthing ”’ 


-point and the inner to the ‘‘ live’’ point, and the lead 


constitutes a non-inductive and electrostatically shielded 
arrangement. 


Induction from Loud-speaker Leads. 
The presence of long leads connected ‘to the earlier . 


stages (¢.g., the plate lead of the detector valve in 


Fig. 1(c)) is not likely to have such a bad effect if 
there is not a serious source of induction at, the output 
end of the amplifier. Furthermore, we may make use 


of this wire with great advantage when using plugs and 


jacks for -general switching operations, as, for example, 
in Fig. 3, which shows a practical means for carrying the 
scheme of Fig. 1(c) into effect. It will be noted that ‘in 
essence Fig. 1(c) and Fig: 1(a) come to the sanie thing, 
only in the former case the switching is¢carried out one 
complete stage further back in the amplifier. It is thus 
just as readily adaptable to plug and jack methods as 
the latter, provided the presence of a plug with a short 
length of ‘‘ flex’’ on the front panel of the set is not 
considered a disadvantage. 
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A similar arrangement may be employed for the opera- 


tion of the circuit shown in Fig. 1(b), but it is probable . 


that, in spite of the precautions just described, a ten- 
-dency to instability will be experienced. It is probable 
‘that, for general switching operations, in which ‘‘ live ”’ 
leads are involved, such as those already described and 
_ others, even more difficult, in which many stages of radio 
frequency circuits have to be dealt with, a type of switch 
will have to be developed in which the switch proper is 
situated ‘‘ near its job ° and operated by an extension 
handle of some kind from the front panel. If, then, the 
total switching operation consists of the opening and 
closing of a number of contacts in different parts of the 
receiver circuit we shall be enabled to carry out all opera- 
tions simultaneously from the front panel by working a 
single knob, and in spite of this the leads of the circuit 


will remain substantially as short as if there were no- 


switch involved. . l 


The Ideal Arrangement. 


Fig. 4 shows what may be described as an ideal stage- 


switching arrangement for operating according to the 
scheme shown in Fig. 1(b). In all normal switching 
layouts it is necessary to have a lead which extends across 
the stage to be cut out, and it is this lead which not in- 
frequently gives rise to trouble. According to the pre- 
sent scheme, the lead X, which is the ‘‘ bridge ° across 
the stage to be removed, is doubly disconnected when not 
in use, and is thus completely isolated from the amplifier ; 


means may also be provided for connecting it to an- 


“earthing ’’? point when it is not in use, and thereby 
avoiding electrostatic coupling due to the capacity be- 
tween it and the parts of the amplifier to which it 1s 
adjacent. Referring to this figure, the switches S, and 
S, are situated as near as possible to their ‘‘ jobs,” 
whereas S, and S, may be operated anywhere that is 
convenient. The switch S,, if required, should be oper- 
ated in the proximity of the lead X, otherwise a consider- 
able extension of the latter may do more harm than good ; 
the best arrangement is, perhaps, the incorporation of S, 
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Much skill in balancing amplifier loads 
wag called for at Newcastle on August 
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into either S, or S.,, a blade switch being employed simi- 
lar to those embodied in jacks.- . 
It may, perhaps, be felt by .many readers of this 


article that the difficulties of switching out a stage have 


been overstressed. The writer can only say in antici- 


‘pation of this criticism that- he has encountered only too 


many amplifiers which were unstable when ‘‘.all out” 
in two stages, and in which the instability was entirely 
due to the extra wiring involved in the switch connections. + 
Admittedly, the. trouble arises mainly when a serious 
attempt is made to get high amplification, but these are 
exactly the conditions under which it is worth while to 
take precautions in order to achieve.the best results, and 
it is hoped that some readers of a mechanical turn of 


- mind, who have experienced these difficulties, may think 


it worth their while to work out a practical embodiment. 
of the arrangement shown in Fig. 4, with links of insulat- 
ing materia) connecting switches in various parts of the 
circuit. . 


TO EARTHING POINT 


Fig. 4.—Ideal stage switching arrangement operating according 

to the scheme of Fig. 1(b): The lead X, which connects across 

optional stage, is completely isolated when not in use, or may be 
‘“ earthed ” by a switch Sg. 


Valves in Fog Signalling Apparatus. 


It is interesting to learn that Cossor 


valves are being used in the fog signal- 
These 


7th when the Marconiphone Co. operated 
an interesting public address installa- 
tion. This was on the occasion of the 
meeting of the Non-Political Union. 
Speeches were amplified in the Palace 
Theatre, which seats 4,000 people, and 
were also relayed over special Jand lines 
to the Empire Theatre, seating 2,500, the 
Gaiety Theatre, seating 1,500,~ and the 
Pavilion, seating 3,000, so that a total 
audience of 11,000 was enabled to listen. 
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Mullard Co.’s Change of Address. 


As and from August 2nd the head 
office of the Mullard Wireless Service 
Co., Ltd., was removed to Nightingale 
Works, Nightingale Lane, Balham, 
S.W.12. The London office, Mullard 
House, Denmark Street, W.C.2, continues 


TRADE. 
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operations, and all orders from the Lon- 


don area are executed from this address 


as hitherto. - ° 
oo0oo0o0 
“Kaynite ” Reorganisation. 

We learn that negotiations have now 
been concluded for the reorganisation of 
Messrs. A. W. Knight, Ltd., of 
“ Kaynite ’? Radio Works, 180,‘ Tower 


Bridge Road, S.E.1. Prompt delivery 
can be given of all ‘‘ Kaynite’’ pro- 


prietary lines, which include coil winding _ 


machines, battery eliminating com- 


ponents, and transformers. 


ling apparatus at Dublin Port. 1” 
valves are in continuous operation, 
except for a few minutes every two 
months ‘to change the batteries. The 
apparatus employs five 2-volt Cossor 
valves with the filaments connected 
series, using an 8-volt L.T. supply and a 
plate voltage of 50. After a period 0 
over 4,000 hours’ continuous use the 
valves were found to be operating 
efficiently with no change m outpu 
current. 
0000 


For Time Signals. 


Receivers specially designed for the ie 
ception of time signals and Press bulie- 
tins from the world’s wireless stations 
are described in Pamphlet No. 240 py 
by Marconi’s Wireless Telegraph p 
Ltd., Marconi House, Strand, .C.2, 

ia 


AUGUST 1toth; 1927. 


Wireless 
ee 


237 


News from All Quarters : 


First Programmes from 5GB.—What of the Regional Scheme ?—Stuadios Ruerywhera 
° B.B.C. at Omp Empir Broadcasting. ROTERE for Washington. 


Those Alternative Programmes. 


In a few days’ time 5GB will launch | 


its first programme. The station is ready 


to start any day, and the B.B.C. is- 


merely awaiting the Post Office licence, 
which, I gather, is not likely to be with- 
held much longer. 

oo 


Short NE 


No attempt will be made at first to 
present a full-blown programme from 
5GB, the intention being to give us a 
-transmission of two or three hours each 
night consisting of an alternative to the 
fare provided by the present high power 
- station. The programmes will probably 
be typical of the material sent out from 
London or Birmingham or Bournemouth. 

'’' 0000 


Range of 5GB. l 

The wavelength will be near 300 
metres, but this, and the question of 
power, will be unsettled until the licence 
is forthcoming. It is expected, how- 
ever, that the power will be such as to 
guarantee an alternative programme to 
all listeners within range of 5XX. 


oo0°0 


Completing the Scheme. 


With regard to the development of the 
- regional scheme as a whole, there is still 
a mysterious silence. The erecvion of 
the new Daventry station has been looked 
upon as the glorious dawn of a new era 
in which a choice of programme will be 
available all over Britain. Beautiful 
though the dawn may be, there are 
people who are beginning to think it a 
little hazy, not to say foggy. It’-would 
surprise me if the B.B.C. were able, 
when 5GB starts, to state even vaguely 
where the remaining regional stations 
will be located. 
0000 


Doubts and Delay. 


Whether this indicates a certain ten- 
dency towards procrastination on the part 
of the B.B.C. or the Post Office (perish 
the thought!) cannot be determined at 
the moment, but the B.B.C. can rest 
assured that immediately 5GB has justi- 
fied its existence there will be an insis- 
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" FUTURE FEATURES. | 


London. 


: ..Aucust 147H.—Religious Service 


relayed from St. Martin-in-the 
Fields. 
Avucust 15tnH.—Sir Walter Scott 


` Programme. 
Avcust 16TH.—Promenade Con- 
cert. 


Avucust 17rHu.—‘“‘ My Programme,’ 
by a Middle-aged Man. 

Avucust 18TH.—‘‘ All at Sea,” a 
Musical Comedy by Philip 
Luaraine, and R. St. Jerome. | 


Avcust 19rm.—“ La Bohème, 
Music by Giacomo Puccini. 
Birmingham. 


Aveust l4ru.—Oratorio Gems. 
Avucust 16TH.—Mr. W. P. Elliott: 
‘* Wireless as a Career.” 
Bournemouth. 

AUGUST 15tnx.—An Irish Concert. 
Avcust 18tTu.—‘‘ The Rest House,” 
a Radio Satire by -Andrew 


Harding. 
Cardiff. 
Aucust 15ta.—A . Welsh Pro- 
gramme. 


Aucust 18TH.—5WA’s Sunshine 
Carnival, relayed from Clarence 
Park, Weston-super- Mare. 

Manchester. 

Avucust 16TH.—Concert by Lake- 
land Artists. 

Avucust 17rH.—Promenade Con- 
cert. E 
Newcastle. 

Avceust 15ru.—Echoes of Napoleon. 
Avcust 18rH.—Concert by the 
Municipal Orchestra. 

Glasgow. 

Avcusr 16TH.—Scottish Humour 
Series—No. 12, Ed. Lowry 
(Keep Smiling). 

Aberdeen. 

AUGUST 

gramme. 
Belfast. 

Aucust 15tTH.—A Quiz at the 
Theatre. . 

Avucust 19rH.—Promenade Con- 

cert. 
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'. B.B.C. at Olympia. 


17ru. — Scottish Pro- 


| More A. J. Alan Tales. 
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By Our Special Correspondent. 


tent demand for an alternative service 

from those parts of the country out of` 

range of the new station. 
0000 


A Studio in Every Town? 


The only opposition to the regional 
scheme is likely to come from those dis- 
tricts which would be deprived of thd 
main station they already possess. The 
districts mentioned include Bournemouth, 
Cardiff .and Manchester ; here civic pride 
might claim with perfect reason that as 


= centres of broadcast talent for four or 


five years they do not deserve the loss of 
local privilege entailed by the pooling 
process of a regional ‘scheme. 

As an offset to the loss, however, each 
of these towns would retain its studio ; 
nor does it seem unlikely that in course 
of time a broadcast studio linked up with 
a central control point will be the pre- 
rogative of every considerable town in 
Britain. : 

0000 


The B.B.C. show at the National 
Radio Exhibition, Olympia, which opens 
on September 24th, will be of the “still 
life ” variety, but hardly less interesting 
on that account than the “aquarium ” 
studio displays of previous years. 

‘Exact replicas will be shown of the 
transmitting and control rooms at Savoy 
Hjll, and I understand that the display 
will include an important collection of 
transmitting valves. | : 
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: Morning Transmissions. 


General satisfaction seems to have 
resulted from the recent changes in pro- 
gramme timing, particularly in regard to 
the noon transmission from 2LO. 

Prior to the changes a number of ob- 
jections were raised, but no protests have 
been received since. However, Savoy 
Hill is rather used to this sort of thing! 


o000 


A. J. Alan, whose ‘reputation for queer 


stories is well . known to listeners, will be 


heard on August 27th in “The Pheto- 
graph ” and“ Charles.” 
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B.B.C. and Empire Broadcasting. 


A statement on the question of Empire 
broadcasting was issued last week by. the 
B.B.C. While no new policy is indi- 
cated, the Corporation makes it known 
that it has always regarded Empire broad- 
casting as an important objective, and is 
accordingly continving elaborate research, 
particularly in regard to reception. 
eventual service, says the R.B.C., will ke 
in terms of rebroadcasting throngh ex- 
isting Colonial stations. 

Meanwhile, the B.B.C. wishes amateur 
transmitters every success in their efforts. 

This timely statement on a topic upon 
which the B.B.C. has remained mute for 
so long may revive many drooping 
spirits, but on examining it closely the 
reader may well ask whether it is a defi- 
nite declaration of policy or merely an 
attempt to placate the public at a moment 
when amateurs are likely to score a 
triumph. 
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Technique of the Running Commentary. 


Listening to the running commentary 
on the Southern Command Searchlight 
Tattoo on Bank Holiday, I noticed 
several of the old tags which were such 
a feature of the early football com- 
mentaries. 

Such expressions as “I say, isn’t that 
splendid!’ and “Oh, well done, well 
done!” don’t help the listener to visual- 


ise the scene; in fact, they merely tanta- . 


lise and exasperate. Everyone knows, 
of course, that a successful running com- 
mentary is tremendously difficult to 
achieve, but it is time that some kind of 
technique became recognised. At present 
there is no scheme of training in the sub- 
ject, and the poor commentator has to 
rely solely on his own judgment. The 
preparation of a few “Dos” and 
“ Don’ts ’’ in, say, pamphlet form might 
rob the task of many of its terrors to the 
inexperienced. 
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Now on Air 'Daily and Nightly. 


Located in New York City. 
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LEASE 


300 applications before U. S Radio Commission have not becn 


granted. 


Here is an cpportunity for a responsible individual or firm inter- 


csted in broadcasting. 


$75,000 invested, but will sacrifice valuable rights, license, lease 


and privileges. ‘ir # ‘ 


Yully equipped studio with modern Western Electric apparatus, 


Power 500 wars. 


Extremely low operating cost. 
Extremely low operating cost. 


Call letters may be changed. Write for appointment, giving com- 


plete details of use. 


Principals only. 


P. O. BOX 15, STATION H, Nr ¥en 


ANY OFFERS? An unusual advertisement which appeared recently in the “ New 
York Times: id 


Captain Eckersley at Washington. 


Captain P. P. Eckersley, chief engi- 
neer of the B.B.C., has been nominated 
as Delegate of the Union. Internationale 
de Radiophonie at the forthcoming Wash- 
ington Conference. 

The principal purpose of the Conference 
is to secure a revision of the International 
Radiotelegraphic Convention signed in 
London in 1912, and to prepare new 
articles which will be applicable to all the 
newer developments of wireless, including 
broadcasting. 

The Union Internationale de Radio- 
phonie intends to let no opportunities 
slip; I-hear that certain proposals con- 
cerning wavelengths and other matters 
have already been submitted to the Inter- 
national Radiotelegraphic Bureau at 
Berne for examination at Washington. 
The Conference opens on October 4th, and 
its deliberations will probably occupy 
several weeks. All the principal countries 
will be represented. 


Making Our Flesh Creep. , 

A “blood brother”? of the Peigan 
(Blackfeet) Indians, Mr. Escott North, 
is to broadcast from 2LO on August 18th. 
He is a native of Nottingham who has 
worked in America for many years as & 
cowboy. As a. member of the Trail 
Riders of the Canadian Rockies, he has 
a budget of blood-stirring stories to 
tell, and listeners should make a point of 
hearing them. 

0000 


This Evening’s Play. 


Lord Dunsany’s play, “ The Lost Silk 
Hat,’’ will be broadcast from 2L0 this 
evening (Wednesday), —~ 


0000 


Willie Rouse Again. 

Willie Rouse (“ Wireless Willie ”) has 
not been heard by listeners for a long 
time. He makes his reappearance before 
the microphone in the London studio on 
August 24th. 


This “ broadcasting hall,” recently opened at 3LO, Melbourne, indicates the moderi trend in the direction 
of larger studios capable of giving effects similar to those of outside broadcasts. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “Tae Wireless World,” Dorset House Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


' - EMPIRE BROADCASTING. z | course, to the suggested establishment of short-wave link 
Sir, —I read with much interest both your Editorial and transmitters operating on wavelengths somewhere between 20 
the letter of Mr. Mountain of Nigeria in your issue of June 2d 45 metres. An argument popular with enthusiastic wire- 
20th. ; j less novices seems to be that if they can occasionally receive 
While agreeing that a B.B.C. short-wave broadcasting station American short-wave broadcasting on a simple set at awkward 
would be a very ‘great hoon ‘to-the whole British Empire yj _ hours of the night it will be therefore feasible to link up this 
cannot but commend the B.B.C. on delaying the erection of Cccuntry with Australia, Africa or India through similar short- 
such a station until the research work of wealthy companies, Wave stations hey reasonably convenient hours. Further 
like the General Electric (of America) and Westinghouse, has COMment upon this is unnecessary. We must face the facts. 
shown entirely conclusive results. Owing to rapid fading as well as the irregularity and 
I am not suggesting that it is forgotten that broadcasting *WKwardness of the times at which good reception is to be 
in England and in the United States is maintained on entirely €xPected. at a great distance it is quite impossible to apply 
different principles, but would point out that the B.B.C. ‘he term “service ”’ to short-wave broadcasting links as they 
has no publicity or sales department to benefit from world- ¢*!St at present. The chief function of an Empire link would 
wide advertisement, and world-wide thanks would be its sole Presumably be the rebroadcasting of important ceremonies, 
recompense for the large outlay which a suitable short-wave sporting events or special concerts. Such events cannot wait 
installation would- Gost” for special hours of the night or favourable atmospheric 
`` I would like to emphasise ‘‘ suitable,” as Mr. Mountain conditions. ; 
would appear to think that the power the Americans use for The B.B.C.’s own efforts at rebroadcasting Schenectady are 
their short wave transmissions is negligible compared with that caret aad and ara interesting from an experimental 
used by the B.B.C. at their broadcast frequencies. I happen P oint of view, but from the standpoint of the recipient cf 
to be exceedingly familiar with the design and construction broadcasting as a service which must be run to schedule they 
of both 2XAF and 2XAD, and would state that the ‘antenna only demonstrate that short-wave intercontinental links are 
power (I refer to kilowatts in the aerial rather than metré- Kra n a E ; i neit , 
amperes) which 2XAF utilises on 32.79 metres, and which is esis ie a ne ae ae ns SNORE o pe T 
about the minimum to give consistent signal strength, at that . ad en its a di ete hi pene he eabe NE 
frequency, for rebroadcast purposes in Europe and the jected to the serious discussion which it is receiving at present. 


BA l In particular I believe a great deal might be done to reduce 
ape eee that used by the B.B.C. high-speed fading by the use of multi-phase short-wave trans- 
Assuming bee thie B.B.C propose expending sufficient money mitters radiating circularly polarised fields. Also something 
to build a station similar to 2XAF , will they not do well to might -possibly be: accomplished. by the ase Of & number of 


wait just a little longer and ascertain definitely that a wave: 1i ohe usted paas by pooling thei ow: feequency outputs 


length -around 32 metres is more desirable for their purpose ` T think that we ought to admit that the B.B.C. is quite 
than, 6ay, 12, 22 or 42? - 3 ; P. H. DORTE justified i xpressin diffid bout tine oi 
Schanectidy. . (G6DO). j n expressing diffidence about erecting an expensive 
‘New York. U.S.A | short-wave transmitter on the scale of the present Daventry 
| a a ; stations. At the same time I do not see why it should incur - 
| much expense to rig up a temporary experimental set of, sav, 
sa i . oe, A oo: , 4 kW. There must be a few spare valves, inductances. and even 
Sir, —I apologise for further burdening your Correspondence odd connecting wires at Daventry, and could not the H.T. 
pages with the subject of Empire broadcasting, but so many supply of Daventry Junior be tapped while the latter is not 
views have now been expressed which are either irrelevant in use? Also a short-wave transmitting aerial need not be much 
or lacking in-technical practicability that at any rate I am of an affair. But perhaps I have no business to make sugges- 
not likely to make myself unpleasantly conspicuous by any tions of this nature. i l | 
Ignorance which I may show. Besides being a keen broadcast Finally I have a constructive suggestion which; though. it 
listener I have had the experience of designing and building may be proved absurd, is well worth airing. It is that we 
a 3 kW. short-wave broadcasting station, as woll as having have in the Rugby radiotelephone unit something which more 
experimented with transmission and reception on wavelengths carly approaches a reliable intercontinental telephone link than 
from 440 metres down to 5 metres. r. ‘any short-wave station. The fact that a London subscriber can 
I do not dispute the greaf desirability of a reliable Empire be put through to a New York subscriber in the afternoon on 
broadcasting link—if we could have it. I am concerned here . most days of the week is highly suggestive of the possibilities 
only with the ome and not the political side of the of this service as-an occasional broadcasting link. -Now that | 
question. It does not help to criticise the B.B.C., the Govern- the first novelty is wearing off it appears that the daily queue 
` mont, or anybody else for failing to accomplish something of subscribers waiting to dispose of three pounds a minute is 
which has never yet been accomplished, and which, for all we not a long one, and probably many of the conversat*ons which 
Ow at present, may never be technically possible. I refer, of take place are not highly important; in any case, urgent 
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private messages can be sent by telegraphic services. Could 
not the B.B.C. offer an adequate fee for the occasional use of 
this service for, say, half an hour once a week? The speech 
quality of the Rugby link must essentially be rather poor, owing 
to the limited frequency band allowable on 6,000 metres. It 
seems to me, however, that an occasional exchange of pro- 
grammes between London and New York, via Rocky Point 


and Rugby, would help -to create a new interest and give the’ 


stimulus which is so badly needed by the broadcasting industry 
at present. This would at any rate constitute a first serious 
sfep in the development of intercontinental relaying. : 
London, N.W.3. E. HOWARD ROBINSON. 
July 22nd, 1927. 


CRYSTAL-CONTROLLED 45-METRE TRANSMITTER. 

Sir,—My recent article in The Wireless World on a crystal- 
controlled 4-metre transmitter has aroused some comments from 
an old friend of mine, Mr, Stanley P. McMinn, ef New York, 
whose letter (copy) I enclose. 


Dear Mr, Bloxham,—I find that I must take issue with. 


you over some of the statements contained in that excellent 
article of yours in the April 13th issue of The Wireless 
World. The criticism is offered not in any captious manner, 
but solely with the thought of advancing the art of radio 
communication by such little as I may be able. 

The conventional arrangement as shown by you in Fig. 1 
is perfectly O.K. with slight modifications and will give 
full output provided (1) that the top crystal plate is made 
exceptionally light—featherweight, about the physical 
dimensions of an American ten-cent piece; (2) that there 
is the minimum of capacity in shunt with the crystal. It 
is important to use as much “lumped” capacity in the 
plate circuit as possible and to avoid distributed capacity 
in the inductance. In other words you must shunt the 
entire inductance with a variable condenser and then re- 
duce the number of turns until the resonant point is 
reached with the condenser plates practically all the way 
in. This results in maximum R.F. current in the tank 
circuit as measured by an R.F. meter in series between 
the inductance and the condenser, 

It is entirely practical 
and safe to use voltages up 
to 550 or 600 on the crystal, 
provided sufficient negative 
bias is used to hold the 
plate current to a maximum 
of 50 mA. Such high volt- 
aves require, however, that 
the top crystal plate be ex- 
tremely light, for if it is 
heavy it imposes a physical 
load on the crystal which 
must raise and lower the 
weight with each individual 
vibration. In consequence 
of the power expended, both 
the crystal and the mounting plates heat up excessively. 


circuit connections 
advocated by Mr. McMinn. 


Grid 


It is not entirely safe to put the key in the grid circuit 


of the amplifier, due to the possibility of surges. It is 
much safer either to key the negative high-voltage line or to 
put the key in the old familiar centre-tap position. Some 
success has been obtained by keying the R.F. feeder direct, 
but this is difficult because of the ease with which adjust- 
ments are upset. 

There seems a misconception that one “ picks an harmonic 
of the crystal” for operation at double frequency. As a 
matter of fact, the crystal generates but one frequency. 
Harmonics are generated in the oscillator ¢ube, and it is 
these harmonics that are amplified. A high negative bias 
puts a hump in the sine wave. 


In my own case, I am using a UX210 crystal-controlled- 


tube which is fed by a full-wave rectifier with 550 volts 
at 50 mA. actually on the tube. The output from the oscilla- 
tor is fed directly to a UX203-A (which is normally rated 
at 50 watts output), and on the plate of this tube there is 
full-wave rectified A.C. of 1,200 volts with the plate current 
varying from 160 to 220 mA. according to the wavelength 
in use. 
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At present, I have two crystals with fundamental wave- 
lengths of 75.6 and 84.15 metres. These are in plug-in 
. mounting, and, in conjunction with plug-in inductances in 
the power amplifier, allow me to QSY any one of four 
frequencies in about 30 seconds. The same antenna is used 
for all frequencies and is a single-wire 100 feet long with 
a counterpoise, also single wire, 75 feet long. The funda- 
‘mental is in the neighbourhood of 120 metres. The same 
antenna is also used for 20-metre transmission, though a 
separate transmitter utilising the tuned-grid tuned-plate 
circuit is used. l | 
. It is obvious, of course, that when the amplifier of the 
crystal-controlled set is tuned to the same frequency as the 
crystal it is necessary to neutralise the circuit to prevent . 
self-oscillation and minimise radio-frequency feed back, 
= which would otherwise put an undue load on the crystal, 
cause it to vibrate excessively and result in cracks and 
chips which ruin it. : S. P. McMINN. 
New York, 
June 1st, 1927. 


My reply to the points raised is as follows :—First it must 
be borne in mind that some discrepancy may be found in the 
most suitable arrangements for securing maximum efficiency, 
due to the somewhat different characteristics of English and 
American valves. 

I see no cause for comment on Mr. McMinn’s point (1) since 
I think that I made it clear in my article that the grid of the 
oscillator valve must have either a leak or bias in order to 
prevent its becoming too negatively charged and reducing the 


output, which condition would occur if no leakage path is pro- 


vided, the crystal itself being quite a good insulator. 

With regard to (2), in so far as it relates to the capacity- 
inductance ratio in the plate circuit, I cannot agree with Mr. 
McMinn’s suggestion that the best condition is obtained with 
a minimum inductance and a maximum capacity in shunt with 
it. In the case of the plate circuit of the oscillator valve, we 
are tapping off at one end what is in effect a radio-frequency 
feeder energising the grid of the succeeding valve. The valve 
is essentially a voltage-operated device and the object should 
therefore be to create the maximum possible P.D. across the 
coil, to one end of which the feeder is attached, and under these 
conditions the input taken by the amplifier valve will be 
greatest. l 

It is to be admitted that the current in the LC current will 
be much greater when the number of turns is reduced and the 
capacity increased, but the voltage across the coil is thereby 
reduced accordingly and therefore the “ grid swing ” (or voltage 
variation) transmitted to the amplifier valve is also reduced. 

In the case of self-excited transmitters, or any transmitters 
not crystal-centrolled, it is usually desirable to increase the 
ratio of C to L somewhat, at the expense of efficiency, in order 
to get stable oscillation. This question, however, does not 
arise in the case of a erystal-controlled circuit, since, provided 
the crystal is controlling properly and there is not sufficient 
feed-back to upset it, the crystal will prevent any frequency 
variations taking place by virtue of its peculiar properties in 
this respect. R. BLOXHAN. 

Blackheath, S.E.3, 

June, 1927. | s 


THE PROPOSED REGIONAL SCHEME. 


Sir, —If I were a wealthy man I would give every listener 
9 copy of your July 27th issue, as the selection of letters 18 
a very fair samplə of the temper of the listener-in to the 
present B.B.C. programmes. I have read and re-read every 
letter referring to the above scheme, and they all boil down 
to ‘‘ give us an alternative programme,” never mind about how 
you do it. 

If the B.B.C., in the dace -of these letters, can still sit by 
in placid indifference then nothing short of dynamite ¥ 
shift them. 7 
` Will Captain Eckersley inform us how it is that Germany 
can be heard practically all over Europe with their stations 
Berlin, Frankfurt, Langenberg and Stuttgart, whereas other 
than Daventry (as London) and London (as Daventry) the 
rest of the B.B.C. stations may as well not exist for what 
one can hear of them. 
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In conclusion I wish to heartily associate myself with your 
correspondents ~‘‘ Quid Rides,” L. Longden Thurgood, and 
“An Edinburgh Listener-in.” PRE-B.B.C. 

July 27th, 1927. 


Sir,—May I make a few remarks in answer to your cor- 
respondent Mr. Longden Thurgood, who contributed to your 
correspondence page this week? 

He wishes to know where are the B.B.C. stations. - May I 
advise him that they are situated in- splendid positions for 
the purpose for which they were intended. Surely your cor- 
respondent does not think the northern stations and relay 
stations were intended for listeners down south. 


Does he know the power of the Continental stations which: 


he mentions? And does he realise that those stations are 
received across a great deal of water? : l 
While not seactly agreeing with the power of the B.B.C. 
stations, I can’t agree. with Mr. Thurgood’s remarks about 
getting German engineers to fit six stations with German 
apparatus. I consider those remarks an insult to British 
wireless manufacturers and B.B.C. engineers. ma 
I wonder if your correspondent has listened to the B.B.C. 
stations from Germany or any other part of the country from 
where he does his ‘‘knob twiddling.”’ l 
It is not at all fair to say the B.B.C. could not muster up 
the efficienty of those German stations. They can do so. The 
efficiency is equal to any German station. The power is not, 
perhaps, equal. Why should it be? Those German stations 
supply most of Germany with their wiréless programmes, 
whereas Britain employs relay stations. ee 
May I add that P sh aa are goe e of 
tructing apparatus equal to the Germans, and are doing SO. 
“Tuly 28th, 1927. ie “MARINE OPERATOR.” 


Sir.—In the hope that the above proposed scheme will bring 
about an improvement in the very bad conditions existing for 
the Birmingham listener, great interest is manifest in this city. 
- Since 5IT changed wavelengths with Bournemouth thousands 
of sets have been rendered useless for the purpose of listen- 
irg to Daventry. I speak for both crystal and valve users. 


The tuning from SIT is so flat that even on a modern four- 


valve set the station covers 12 degrees, with two peaks. 

Before these new two-valve sets are put on the market I 
beg to recommend that they be carefully tried within four 
miles of 5IT, in which radius there are over forty thousand 
licence holders. If the user can hear Daventry either on the 
old or the new wavelength without SIT cutting. across, then 
the set will be good value for money. L. KITCHING. 

Birmingham, 

July 28th, 1927. 


TELEVISION. Fe E 
Sir,—Of recent date the public has had constantly put before 


its notice through the medium of the daily Press the subject ' 


of television. -We have been told that television has been 
achieved ; that the time is not far distant when every household 
will have its televisor; that television will be as commonplace 
as broadcasting itself. While allowing for the discrepancies of 
that pernicious individual the stunt journalist, it seems that 
` we,are approaching an era when television will be possible as 
a commercial proposition, but by no means in the way some 
people would have us believe. Apart from the very fact that 
television technically has not reached a condition anything 
approaching domesticity, it seems that Jenkyn and Baird are 
well ahead in. their researches, but when these ‘researches (or 
those of anyone else) are complete and the gigantic technical 
problem is solved, the subject will have yet another problem to 
be solved in the form of what we might term the political 
situation. oe 

Let us assume that we have reached a stage when television 
is so perfect as to render it suitable for domestic use. 
view put forward to-day by those concerned with the develop- 
ment of this science is that when this condition obtains tele- 
vision broadcasting stations will be set up and the public invited 
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to purchase suitable apparatus to receive the matter put out by 

these stations. 
But it must be obvious to those who maintain this idea that 

the problem is beset with difficulties. In the first instance, a 


- television system without an accompanying system to reproduce | 


the voice or sound of the object is useless. No one would care 
to see a big national event by television in absolute silence; the 
television-transmitted play or musical performance would be 
impossible without an accompanying synchronised system of 
wire or wireless telephony, as the case may be. And since the 
proposed ‘‘ televisors ° to be offered to the public are not in 


any way to work in co-operation with the broadcasting service, 


this means that to render his televisor a complete success the 
owner would eventually have to purchase an additional wireless 


_set to his existing broadcast receiver, or line amplifier if the 


system were conducted by line. If,-when television is com- 
plete, the present broadcasting service controls it, then the 
matter is simplified to a great extent, but it seems that from a 
technical viewpoint the question of synchronisation would be 
somewhat’ difficult with so many varying types of broadcast 
receivers in use to-day. But we have no assurance at present 
that the B.B.C. will control television, so it is perhaps premature 
to discuss a purely technical consideration; but, as has been 
said, the television service to come is to be operated by an- 
entirely different body as far as one can gather. ? 
Does it not seem, however, that from the political channel we 
are approaching the whole subject entirely in the wrong way? 
Suppose the B.B.C, is operating a broadcast and television ser- 
vice. The result of such a service even coming into being would 
be the immediate opposition of the whole of the theatrical 
industry en masse, and in addition a far more powerful force 
financially, speaking internationally, in the form’ of the film 
industry. While no mechanical or electrical contrivance on 
earth could ever substitute legitimate drama, a television ser- 
vice (not only in Great Britain but anywhere) would very soon 
show signs of its existence at the box offices of the cinema 
theatres in the same way as broadcasting has affected the music- 
hall and vaudeville theatre—perhaps not directly but certainly 
indirectly. Again, one imagines that the financial ramifications 
of the film and vaudeville entertainment industries are suffi- 
ciently powerful, combined, to cause considerable impedance to 
a television service for entertainment ever being established. 
It seems, therefore, that with such obstacles ahead as these the 
home ‘‘televisor’’ is a very long way off. But, on the other 
hand, the film industry might utilise television in the near 
future very much to its advantage. | l 
If the technical development of the subject proceeds along 


the lines of Jenkyn in America, i.e., the transmission and recep- 


tion of cinematograph films by wire and wireless, it seems 
within the bounds of possibility that a system might be devised © 
wherein the distributing film-companies would transmit their 
films to the cinemas by wire or wireless or, going farther ahead, 
one might visualise éach of the great film producing countries 
with its own vast film centre transmitting perhaps a dozen 
different films at once to cinemas direct : a hundred cinemas, say, 
receiving and projecting one film, a second hundred another 
film, and so on. This would surely have a marked effect on the 
economic aspect of the film industry, and would render possible 
a “‘euper-production ” being on view at every cinema in the 


country at the same time for perhaps a week. 

Personally, I think that-television is essentially connected 
very directly with films, for I see no point in being able to‘ see 
the face of a singer or movement of ‘an orchestra at a broadcast- 
ing ‘studio while listening to broadcast, any idea of-a musical 
production or revue on the lines of a stage performance being 
out of the question, of course, due to cost, since the performance 
could only be “ put over” once, and the television play with 
speech accompaniment would probably fail as hopelessly as that 
other prostitution of ‘true drama—the broadcast play. 

To sum up, it appears highly probable that television will 


., develop along the lines suggested above, and that the home 


televisor and television broadcasting station are more a premature 
announcement of what certain organisations would like tele- 
vision to be than a careful survey of what it is likely to 
become and where its benefits would be best utilised. : 


- Brighton,” DALLAS BOWER. 
‘July, 1927. 
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“The Wireless World” Information Department 


Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, and headed “ Information Department.” 


Do Volume Controls Distort ? 


l am desirous of including some form of 
volume control in my receiver, and 
should be glad if you could indicate 
what method I should use. 

A. S. R. 


If your receiver has an H.F. stage, an 
excellent control of volume can be had 
by dimming the filament of the H.F. 
valve. On no account, however, must 
you attempt to conirol volume by dim- 
ming the filaments of the L.F. valves. 
Another excellent method if you are 
using resistance coupling in the first L.F. 
stage is to use a tapped wire-wound re- 
sistance; such resistances, of course, are 
now obtainable from various manufac- 
turers. A third method is to use a vari- 
able resistance having a value from abont 
0 to 40,000 ohms in parallel with your 


loud-speaker. As you are doubtless 
aware, specia] telephone plugs having 
such volume control resistances incor- 


porated are available for those who use 
plugs and jacks, whilst quite a number 


z 


010101010101010 


> 
O 
> 
O 
<p 
C2 
O 
<> 
< 


d 


of such resistances are available for those 
who use ordinary terminals for their 
loud-speakers. ; 

We have given in Fig. 1 a diagram 
indicating the position of these three 
volume controls. They are shown in the 


circles which we have marked A, B, and 


There is one rather serious danger for 
the novice in using method C, and this 
is as follows. Assuming that the re- 
ceiver be tuned to the local station so 
that volume is far too great from the 
loud-speaker, and so that also there is 
distortion due to overloading of the last 
valve, the natural tendency of the oper- 
ator would be to adjust the volume con- 
trol. This will at once reduce volume 
to reasonable limits, and it will do it by 
reducing the input to the loud-speaker. 
The input to the last valve will still 
remain the same as before, and the last 
valve will still be overloaded, and dis- 
tortion wil] still take place. 

Method A is apt to involve the novice 
in a somewhat similar difficulty, as fol- 


Fig. 1.—Typical receiving circuit showing alternative volume controls. 
$ 


Each question must be accompanied 


by a stamped addressed envelope for postal reply. 


lows. Supposing, again, the local station 
is tuned in and volume is far too loud, 


resort will at once be had to the volume 


control. Now method A controls the 
input to the anode bend detector valve, 
and signals may be so strong that in 
order to reduce them to reasonable 
strength in the loud-speaker, and also pos- 


sibly in order to, prevent overload of 
sthe last valve, it may be necessary to 


use the volume control so drastically that 


the input to the anode bend detector 


valve is reduced to an exceedingly low 


value, and distortion may set in from 


this cause. š 

Method B has none of these disadvan- 
tages, since it enables a full input to be 
delivered to the ‘detector valve, whilst 


enabling the input to the L.F, amplifier- 


to be controlled. Thus, supposing the 
local- station is tuned in as before, the 
last valve is overloaded, and volume 
much too loud,’ the application of the 
volume control in method B will reduce 
volume, and also overload distortion by 
lessening the input to the L.F. amplifier 
without interfering with the input to the 
anode bend rectifier, It would seem, 
then, that method B is the best method 
to use, although methods A and C, if 
used intelligently, are quite sound. 
©0000 


A Question of Flux. 

I propose adding a choke filter output 
circuit to my existing recetver. | 
have a transformer, the primary o 
which is burnt out. Will the second- 
ary be suitable for a aus 


‘The iron-core of a transformer is de- 
signed to accommodate only a limited 
magnetic flux, since most L.F. trans- 
formers are intended to be uséd after 
medium impedance valves, where the 
plate current is small, If used as an 
output choke it is probable that the core 
will saturate and cause distortion, due 
to the comparatively heavy plate current. 
This is more especially the case if the 
secondary winding is used, owing to the 
large number of.turns, and, therefore, 
the greater magnetic flux produced for 3 
given current. 
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Eliminating A.C. Mains Hum. 
Some time ago I built an H.T. battery 
eliminator for use with my four-valve 
receiver, my mains being 240-volt 50- 
cycles A.C. The results obtained 
were very good, and even when no 
programme was actually being trans- 
i mitted only a negligibly faint hum 
could be heard in the loud-speaker. 
Lately I have built a loud-speaker of 
the moving coil type, and on con- 
necting it up to my set through a 
suitable output transformer I get a 
loud and unpleasant hum which prac- 
. tically ruins the programme. Re- 
storing my old loud-speaker, which is 
of a very expensive type, the hum at 
~ mce disappears. Can you tell me 

the cause of this? ` J. T. S. 


The -phenomena which you mention 
em to indicate that the smoothing 
' arrangements in your eliminator are in- 

adequate when using a moving coil loud- 
speaker. Your ordinarg loud-speaker is 
apparently very inefficient from the point 
of view of reproducing the lower musical 
frequencies. A 50-cycle hum from the 
eliminator is probably present all the 
time, but your ordinary loud-speaker 
takes very little notice of it. On sub- 
stituting a moving coil loud-speaker, 
however, it does give due weight to the 
lower musical frequencies, and so, 
Pa the 50-cycle hum is reproduced 
oudly, l 
You must therefore use a more gener- 
ous smoothing equipment, by which we 
0 not necessarily mean that you must 
ncrease the inductance of your chokes, 
ecause- in certain circumstances which 
we have already discussed in these 
columns an increase in the inductance of 
the chokes might, by causing magnetic 
saturation, increase rather than decrease 
the hum. You should see that your 
chokes are all of generous proportions 
and suitable for carrying the maximum 
Plate current with a wide margin of 
safety from the point of view of mag- 
ae saturation, You may also have to 
; shies the capacity of your smoothing 
Sndensers. In cases which are brought 
een notice, however, of inadequate 
find Hee arrangements, we most often 
tion re the trouble is due to satura- 
rather ia iron cores of the chokes, 
ductae an to too small a value of in- 
E in capacity in the smoothing 
4 problem of this kind is one which 


many’ greveals to us the deficiencies of 


been hithe 
le case of 


1 


rto unimpeachably good as in 
your eliminator. Often readers 
cheapest that in an L.F. amplifier the 
good as Mie worst .transformer is as 
Teason hei e best on the market, the sole 
duction ae that the loud-speaker repro- 
world’s wore, Pad that not even the 
Sound an orst transformer could make it 
Speaker ; es The use of a good loud- 
at once reves) type you-have now got 
iver fr cals the weak spots in a re- 
wi the Point of view of quality, 
ana gin of difference separ- 


ating P 
good à 
mce made plain ad transformers is at 
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An Efficient Single-valve Circuit. 


I wish to build a single-valve circuit for 
the reception of broadcasting, incor- 
porating the following features: 
Leaky grid rectification, auto-tapped 


aerial, and capacity controlled re- 


action, und use the method of re- 


action adopted in your ‘‘ Serisitive 


, D. R. G. 
We give in Fig. 1 a diagram such as 
you require, The tuning coil may be 
wound on a Jin. former and consist of 
70 turns of No. 24 D.C.C. The reaction 
coil may consist of 15 turns of a much 
finer gauge of wire wound as a continua- 
tion of the tuning coil at its low poten- 
We refer, of course, to a con- 
tinuation from the mechanical point of 
view, and not from the electrical point 
of view, as the reaction coil in this cir- 
cuit ig in an entirely separate circuit, 


Two’’ receiver. 
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wavelengths. It must be remembered 
that it is necessary first to get.a valve 
to give complete satisfaction as.a plain 
H.F. amplifier on short wavelengths be- 
fore we attempt to reflex it. In other 


- words, reflexing consists in the use of 


a valve performing the functions of H.F. 
and L.F. amplification simultaneously. It 
is obvious, therefore, that before a valve 


tions of a reflex valve it must be giving 
some account of itself as an H.F. ampli- 
fier. First let us make the valve per- 


‘can be said to be performing the func- 


form the functions of an H.F. amplifier - 


efficiently before we proceed to reflex it. 
In our opinion, it would be far better 


for you to build a separate receiver con- 


sisting of a plain detector and L.F. set 
for short wavelengths, and would refer 
you to our speci} short-wave issue - of 
June 2nd last for full constructional de- 
tails of such an instrument. 


H.F. CHOKE 


Fig. 1.—A_ sensitive and selective single valve circuit. 


and is not electrically connected to the 
low potential end of the grid coil as in 
the Reinartz circuit. The H.F. choke 
can consist of any of-the commercial 
chokes which are at present on the 
market. Needless to say, an L.F. ampli- 
fier can be added to this instrument in 
the ordinary., manner, the primary of the 
transformer taking the place of the tele- 
phones, and the filament connections of 
the amplifying valve or valves being 
coupled up to the filament connections of 
the detector. The fixed condenser shunt- 
ing the telephones may be of 0.0003 mfd. 
capacity. : l 
0000 


Reflexing on Short Waves. 


I have a reflex receiver which has given 
very good results on both the normal 
broadcasting and on the Daventry 
wavelength, the various wavelengths 
being covered by interchangeable 
coils, 
the new “skeleton” plug-in coils for 
reception of stations working on the 
short wavelengths, but can obtain no 

success. Can you tell me where I 
have gone wrong? 


It is asking too much of any reflex 
receiver, no matter how. well designed, 
to expect it to give’ satisfaction on short 


Recently I purchased some of- 


P.R.R.. 


Process of Elimination. 


I have constructed the “ Everyman Four ” 
receiver, and although excellent re- 
sults are obtained from the local 
station, the more distant B.B.C. and 
Continental stations are not received 
at very good strength. I should be 
obliged tf you could assist me to 
locate the cause of this poor per- 
formance. J. M. S. 


Insensitivity of a receiver is more diffi- 
cult to trace than complete failure to re- 
ceive signals, and the tracing of the cause 
is a tedious and lengthy process unless a 
definite system of elimination is followed. 


It would therefore be advisable to com- 


mence with the H.F. circuit and work 
through the receiver, testing each circuit 
in turn. i l 


In the issue of July 15th last cn page- 


752 appeared a suggested method tọ adopt 
for tracing faults in the high frequency 


circuit of the ‘‘ Everyman Four,” and we. 


think this would prove a very satisfactory 
commencement. Continuing, the tele- 
phones can then be connected in the anode 
circuit of the first L.F. valve and if the 
receiver js functioning correct to this point, 
good telephone reception should be pos- 
sible. It is only by adopting eliminating 
tests of this nature that faults can be 
really satisfactorily traced, 
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New Wine in Old Bottles. 


I have a two-stage transformer coupled 
amplifier which has given me sterling 


service for the past four years. I in- 


tend building the ‘* All Wave Four” 
receiver, and, not wishing to waste 
this amplifier, I propose building the 
first two valves of this receiver and 
adding this amplifier. Wil this be 
in order? F. H. T. 

It is not a practicable proposition for 
you to do as you suggest. It must be 
remembered that the “ Al Wave Four ” 
depends to a large extent for its well- 
known properties of sensitivity and 
selectivity upon the use of 
efficiency coupling between H.F. and de- 
. tector valves. The secondary of this 
transformer is in fact wound with Litz 
wire in order that the H.F. resistance of 
the detector valve grid circuit be reduced 
to a minimum. Having thus reduced the 
damping in the circuit by the use of this 
special wire, it would be foolish to em- 
ploy leaky grid . rectification and so 
deliberately introduce damping losses due 
to grid current in the circuit, and thus set 
at nought the high-efficiency design of the 
H.F. transformer. We therefore have to 
use anode rectification in this circuit. 

In order that anode bend rectification 
be reasonably sensitive to weak signals, so 
that distant stations can be received well, 
we naturally make use of one of the new 
high resistance high magnification factor 
valves which are now upon the market 
specially for this purpose. Such valves, it 
will be found, have a fairly sharply de- 
fined bottom bend, and provided the grid 
voltage of the detector valve is adjusted 
very carefully, so that the working point 
occurs on the bottom bend, we shall have 


a very sensitive detector indeed. It might 


be mentioned here that the better the 
valve (that is, the more sharply defined 
the bottom bend) the more critical will be 
the adjustment of the detector valve, and 
this was the reason for using a potentio- 
meter in the ‘‘ All Wave Four” detector 
grid circuit. : 

Now these valves already have a fairly 
high A.C. resistance, and as is known, when 
the valve is adjusted and used as an anode 
bend rectifier, the A.C. resistance is still 
further enhanced. It is obvious, there- 
fore, that if good quality is a primary 
consideration with us, the external im- 
pedance of the detector valve plate circuit 
must be exceedingly high, and even the 
best of transformers have not a sufficiently 
high inductance primary to give us the 
necessary impedance, and if a transformer 
is used, we shall notice a serious weaken- 
ing*of the lower notes. We must, there- 
fore, make use of an anode resistance of 
a quarter or half. a megohm. 

From this explanation you will readily 
see the inadvisability of using your am- 
plifier after the detector of the ‘ All 
Wave Four.’’ Jt would be inadvisable 
even if your amplifier contained really 
up-to-date L.F. transformers, which can 
scarcely be the case in view of its age. 

“We might point out that the reasons 
we have given for the non-use of a trans- 
former following the detector valve of 
this receiver apply equally in the case of 
headphones, and no attempt to use tele- 


a high-. 
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phones after the detector valve should be 


made. Many readers have tried to use 
telephones after the detector by putting 
them in series with the anode resistance; 
we thus have, in the case of the ‘ All 
Wave Four,” a 500,000 ohm resistance in 
series with the 30,000 ohms A.C. resist- 
ance of the telephones. It will be readily 
seen that very little voltage will be set 
up across the telephones, nearly all the 
voltage being set up across the anode 
resistance, and, therefore, only a small 
fraction of the total signal strength value 
will be heard in the telephones. We might 
state that our remarks here apply with 
equal force in the case of the ‘‘ Everyman 
Four ’’ receiver. If either of these re- 
ceivers are to be made up for telephones 
only, three valves must be used; that is, 
a resistance coupling must follow the 
detector valve, and, of course, a suitable 
output valve after the resistance coupling. 
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. Improving a Two-valve Set. 
I am situated 15 miles from my local 
-~ station. I am using a detector and 
1 L.F. type of receiver with re- 
action, the L.F. coupling being by 
means of a_ transformer. This 
arrangement gives me very satisfac- 
tory results with several pairs of 
headphones without approaching too 
near the oscillation point. Would it 
be worth my while buying a loud- 
speaker, or should I first have to 
gut in an additional valve? G. D. 
In order to test whether your present 
arrangement would work a loud-speaker 
or not, you should tune in your local 
station, and if you find that signals on 
your single pair of headphones are 
deafening, then you can take it for 
granted that adequate volume would be 
obtained from a loud-speaker without 
any additional apparatus. 


It is necessary for signals to be really . 


and truly unbearably loud on a pair of 
telephones before one can say that a 


loud-speaker connected .to the receiver © 


would give reasonably good volume. We 
would inform you, however, that if you 
find that signals are not strong enough 
for the loud-speaker, there is not the 
sftghtest need to add additional appara- 


tus, as a simple two-v&lve act of this 
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description used at the distance you 
name, in conjunction with a reasonably 
efficient aerial, should give you adequate 
loud-speaker volume with good quality. 
You are naturally advised to make sure 
that your aerial and earth system are 
as efficient as possible, but you are also 
advised to make sure that the valves you 
are using are the best obtainable and that 
your L.F. transformer is a-good one. 
If you have a poor transformer, there- 
fore, put in a new one and see that your © 
new one is a good one. High ratio is 
not necessarily an indication of a good 
tranSformer, and you will probably find 
that best results will be given by using © 
a transformer having a ratio consider- 
ably less than 5 to 1. The detector 
valve should be of a good type having 
an A.C. resistance of about 30,000 ohms, 
and as high an amplification as possible 
for this A.C. resistance, and we would 
suggest some such valve as the D.E.SB, 
which gives an amplification factor of 20 
for the A.C. resistance we have men- 
tioned. Do not, of course, attempt to 
use a 70,000 ohm valve. . 
By the judicious use of reaction other 


stations should be received, apart from 


your lécal station, the selectivity and sen- 
sitivity of such a set as yours being 
ample for this purpose at 15 miles’ range 
from the local station. 
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Long Wavelengths and the 

* Everyman Four,” 
I was very interested in the reply to 
“D, L. W?’ in your issue of July 
13th, in which a method was shown 
of vastly increasing the range of the 
“ Everyman Three’? on the long 
wavelengths, and was wondering 
whether this method was equally ap 

` plicable to the “ Everyman Four.” 
P. C. D. R. 


This system, while giving excellent re- 
sults with the ‘‘ Everyman Three,” is not 
applicable to the. ‘‘ Everyman Four,” be- 
cause the “ Everyman Four ” has in the 
anode circuit of its detector valve a very 
high resistance, and therefore if we at- 
tempt to put a reaction coil in series 
with this we shal]: not obtain the same 
results as we do by putting a reaction 
coil in the plate circuit of the ‘‘ Every- 
man Three,” where we have a trans- 
former primary taking the place of the 
high anode resistance. ` 

The only method. by which you.could 
approximate to the method used in the 
‘Everyman Three” is to use a choke, 
or, of course, a low value of anode re: 
sistance (not greater than 150,000 ohms 
wire wound) in the plate circuit of the 
“ Everyman Four.” You could expen- 
ment in this manner. Do not forget to 
shunt the anode resistance or choke, as- 
the case may be, by a fixed condenser of 
not less than 0.0001 mfd. capacity. 
course, you could substitute a trans- 
former in the first L.F. stage, and use 
leaky grid rectification, but then the re- 
ceiver would cease to be the ‘‘ Everyman 
Four,” and would simply become the 
“ Everyman Three ” with an extra L.F : 
stage. added. : 
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OUR INFORMATION SERVICE. 

E regard our: Information Department as 
an essential feature of the service which 
we consider a wireless journal should pro- 
vide for the benefit of its readers, but in 
order that this section of our service may 
operate so as to provide the maximum of 
benefit to all our readers there are certain 

directions in which we would ask our readers to co-operate 

with us when making use of our Information Department. 

In our issué of October 14th, 1925, we announced that 
in future we .should: make’ no charge for replying to 
questions forwarded | to our Information Department, but 
we` requested that: in order to assist us in carrying out 


= this work to the satisfaction of readers, we hoped that 


readers, in turn, would co-operate with us by wording 


their questions: as concisely as possible, and that they 


would refrain from sending in more than one question at 
a time, each question to be accompanied by a stamped 
We, on our part, have continued to 
maintain this ‘free service of replies, and have from time 
to time augmented our technical staff in order to enable 
us to cope with the ever-growing number of letters which 
we receive, but in many cases we have not enjoyed the co- 
operation from our readers which we had looked for. 
Instead of confining their enquiries to one question at a 
time we constantly receive letters of several pages closely 
written which, if. dealt with adequately, would call for a 
smal] booklet in reply. Only recently we received a 
letter containing thirteen questions, numbered consecutively 
with a page of further questions unclassified which had 
been added as an afterthought. | 
It must be quite apparent that the whole object of the 
Information Department as a service to assist readers in 
their difficulties will fail if we continue to handle en- 
quiries of this nature, 
our intention should be more equally divided between our 
correspondents. 
In order to facilitate the smooth running of our ser- 
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which occupy time which it is | 


vice and is ensure prompt replies it will be well, perhaps, 
to indicate in some detail the scope of the department. 
The service is primarily run for the assistance of readers 
who may require additional inforniation on points dealt 
with in the articles in the journal, and where necessary to 


provide additional information regarding constructional 


sets described. We are prepared to extend our replies to 
theoretical and practical problems encountered by the 
reader, provided these are not of such a character that 
the information can readily be obtained from some stan- 
dard text book. We assume that our enquirers are regu- 
lar readers of the journal, and that we can, therefore, 
refer them to various back numbers of the paper if we 
consider that their questions have recently been covered. 
We frequently receive requests for a circuit for, say, “a 
good five-valve receiver,” but here we would point out 
that the time has long passed when one can give the 
necessary information merely by supplying a theoretical 
circuit diagram. One cannot to-day give the requisite 
information for building a satisfactory receiver without 
supplying a complete design in addition to the circuit 
diagram, because the choice of coniponents and the design 
of each individual component play such an important 


part in the performance of the whole, and a complete 


specification for the design of a receiver we should regard 


` as outside the scope of our Information Department, 


although suggestions from readers will be always wel- 
comed as to any particular type of set which they would 
like to see described in the pages of the journal. 
Finally, we must make a special appeal to our corre- 
spondents to, confine their enquiry to one question at a 
time, the question to be written on one side of the page 
only, and any diagram which may accompany the en- 
quiry should also be drawn on one side of the page on a 
separate sheet. 

- Those who fail to observe these regulations must blame 
hemel ek if their enquiries are not dealt with in routine 
order, but have to wait until prompt attention has been 
given first to others who. have followed the rules laid 


down, 
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Medium=distance Loud=speaker and Long-range Phone Reception. 
By H. F. SMITH. 


HATEVER the means by which we are to be 
given a choice of alternative programmes, it is 


tairly certain that a large number of listeners 
will have to improve the selectivity of their receivers if 


they are to be able to receive even one transmission clear | 
Now there can be little doubt that the. 


of interference. 
best method of ensuring this quality lies in the use of tuned 
H.F. amplification, and those who have up to the present 
been satisfied with a detector-L.F. combination will have 
to think seriously of adopting this most valuable aid to 
selectivity. It is admitted that an efficient wavetrap or 


absorption circuit may do mucli towards eliminating un- 


wanted signals, but it is generally agreed that the best 
way of applying a tuned filter circuit is to make it act 
as a coupling between two valves. 
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A high-frequency amplifying valve is nowadays some- 
thing more than a passenger, and the amateur who is 
already getting surplus volume on his o-v-2 receiver may 
well assume that the addition of more magnification will 
result in overloading. The best way out of the difficulty 


is to abandon the second L.F. amplifier, and with it (the 


writer believes) many such troubles as L.F. oscillation, 
howling, and a good deal of distortion from various 
causes. A. detector followed by one resistance-coupled 
stage, and preceded by an H.F. valve if made necessary 
by distance and the requirements of selectivity, zs enough 
for a very considerable proportion of the population of 
this country, even at the ‘present time, and is still more 
likely to be so when our stations have greater power. 
The fact that each additional L.F. ‘valve amplifies dis- 


Fig. 1.—The circuit diagram. Cı, Co, Cy, 0.0005 mfd.; C,, 0.25 mfd.; Cg, 0.0001 mfd. ; Cz, 0.005 mfd.; C7, Cg, 2 mfds.; Ri, Ra ie ohms; | 
R;, 6 ohms; R,, 250,000 ohms; R;, 0.25 megohm; Ry, 2 megohms; L3 is the output choke. | 
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tortion due to the preceding one is not saly often 


stressed ; we see the curve of a single stage, and are in- 


clined to think that the same proportional amplification 
will be obtained from our two-stage amplifier. This is 
not so, but the point is of small importance, when an 
average loud-speaker is used, as compared with other 
pitfalls, the principal of which-is incidental L.F. re- 
action, the tendency tòwards which probably increases with 
improvements in the efficiency of valves and transformers. 
Things are bad enough when actual oscillation, manifest- 
ing ‘itself in the form of howling, is produced, but a 
more insidious evil- is incipient oscillation, which may 
introduce into the overall amplification curve of our ampli- 
fier, though it be made up with good and suitably-chosen 
components, such peaks as are rivalled only in the curve of 
the World’s Worst Transformer. This reaction is gener- 
ally caused. by- inter-stage coupling through a resistance 
in the H.T. battery, or even more often in the potential 
divider of an eliminator. Clearly the risk of such troubles 


B, The aerial terminal 
Holes marked A are drilled and tapped for sockets; those 
marked B are 7/32in. clearance holes for No. 8 wood screws. 


Fig.2.—A, The battery terminal panel. 


is minimised when a single stage only is included in the 
teceiver ; moreover, the tendency towards instability due 
fo an imperfect separation of H.F. and L.F. compo- 
nents in the anode circuit of a detector (always a difficult 
matter when resistance coupling is used) is demonstrably 
less marked when the second low-frequency amplifier is 
omitted. 

Lest the foregoing should give the impression that it 
is an almost hopeless task to get two L.F. stages into a 
state of really satisfactory operation, it should. ‘be added 
.4t once that such an amplifier can be, and often is, made 
to perform as it should. In any case, it is an absolute 
hecessity for long-range loud-speaker reception. For 
Work at.comparatively short distances, however, it is sub- 
mitted that a single stage is safer, and, thanks to recent 
improvements in “valves, sufficient magnification may be 
obtained, even with resistance coupling. 

Before describmg in detail the instrument illustrated 
at the head of this article, a few words may be said con- 
cerning its purpose, „limitations, and .performance..: In 
the first place, it is most emphatically not intended for 
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Fig. 3.—W, Constructional details of short-wave aerial—grid coil, 

and below, X, the ebonite block forming its base. Holes marked 

A are drilled for sockets, and those marked B are 1/8in. dia., 
countersunk for No. 4 wood screws. 


receiving distant stations on the loud-speaker; those to 
~ whom this kind of reception is essential must add another 


L.F. amplifier. Range should always be estimated con- 
servatively, and it is safe to say that, under average 


Fig. 4.—yY, Details of the short-wave H.F. 
Z,. Tranėformer base,- 
at A, and those for the holding-down screws at B 


transformer., 
Position of holes for sockets are shown 
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Fig. 5.—Drilling details of the front panel. 


A, 7/L6in. dia. D at 5/32in dia. 


C, 1/8in. dia., countersunk for No. 4 wood screws; 


1/8in. dia. . 


conditions, an ordinary B.B.C. main station should a 
signals up to the power-handling capacity of a 4,000-ohm 
output valve (the so-called super-power valve) at 40 miles, 
and the more powerful London station at at least 50 
miles. One hesitates to assign a definite figure for the 
proposed new stations, but 60 miles will allow a large 
margin of safety. Daventry should be receivable up to 
150 miles. Under moderately favourable conditions all 
these ranges are exceeded very considerably. On head 
telephones the sensitivity is that to be expected from a 
modern receiver, and a number of Continental stations, 
including all the high-power, long-wave transmitters, 
should be heard in daylight under fair conditions. 

The above results are only obtainable with valves having 
suitable characteristics ; this is a point which should be 
emphasised, as the performance of the set will otherwise 
be disappointing. The H.F. transformers are designed 
for valves of from 20,000 to 30,000 olims, a voltage factor 
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of about 20 being assumed for this impedance. The de- 
tector is important, and for best sensitivity it should have 
an amplification factor of 35 or 40, which will: mean 
that its impedance is of the order of 70,000 ohms. Any 
ordinary power or ‘‘ super-power’’ valve is suitable as 
an L.F. amplifier, the latter being the better if the-user 
is willing to provide the heavier anode current which is 
consumed. 

A possible danger which arises when the power valve i is 
fed direct from the detector, as in this case, should be 
mentioned. This is.that the detector may be overloaded 
before the output valve is loaded up to its full capacity. 
As to whether this undesirable state of affairs will 
arise depends both on the amount of amplification pro- 
vided and the percentage of modulation at-the transmit- 
ting cnd. The matter has been the subject of careful 
observation, and it is considered that the risk of trouble 
from this source is practically negligible, as grid cur- 
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Fig. 6.—Disposition of components on the baseboard. The bias battery GB» and the by-pass condenser C, are secured in position 
l by the same metal strap. 
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rents start in the detector after overloading of the 4,000- 
This 
is under normal working conditions, with 120 volts of 
high tension. The problem would admittedly become diff- 
cult if an attempt were made to feed, say, a 2,500-ohm 
valve direct from the rectifier, but the set we are dis- 
cussing is intended for use with an ordinary power or 
super-power valve. 


Circuit Details. 


given in Fig. 1, 
includes a 


The circuit diagram of the receiver, 
nay now be considered in detail. It 


- tuned, loosely-coupled aerial circuit with an alternative 


‘‘ untuned °’ auto-coupled arrangement, a stage of neu- 
tralised .transformer-coupled H.F. amplification with in- 
terchangeable coils, an anode bend detector with potentio- 
meter control, and a single stage of resistance-coupled am- 
plification. A choke-condenser filter is included in the 
anode circuit of the output valve,-in conjunction with a 


jack which is ‘so arranged that the insertion of a tele- 
phone or loud-speaker “plug completes the L.F. circuit 
through the closing of the upper contacts. This is a 
particularly convenient device in a receiver which is in- 
tended for occasional long-distance reception on phones, 
and by taking the return lead to negative L.T., the wiring 
is simplified, particularly when a metal panel is used, 
as the circuit may be completed EnrOUeD the frame of 
the jack. 

Thé separately tuned aerial circuit is of advantage when 
receiving on the goo-z,000 metres waveband, and on all 
wavelengths when a D.C. battery eliminator is used, 
though in this case it will be as well to omit the lead 
between L.T. negative and the earth terminal, thus en- 
suring that the filaments are’ in direct: metallic connection 
with earth at one point only, namely, through the mains. 
The adoption of this plan will, however, “preclude the 
use of the “‘ antuned ’’ aerial arrangement, as a oreak 


A II 


Wireless 
World 


T90 


will be introduced into the normal aerial-earth circuit, 
although the mains themselves often make a very fair 

“earth.” | 

It will be seen that the aerial inductance (L,) is an 
ordinary plug-in coil, mounted in a holder screwed to 
the baseboard at one point, so that the coupling of this 
coil with respect to the secondary (L,) may be varied. 
The capacity of a ‘‘ standard ”’ aerial is such that No. 30 
or 50 coils will usually cover the broadcast waveband, 
while a No. 150 is generally suitable for reception of the 
long-wave stations. Coils vary somewhat tn physical size, 
and it is as well to arrange the position of the holder so 
that L, is roughly co-axial with L,, and in such a way 
that the former may be rotated sufficiently to put the axes 
of the two coils at right angles for loosest coupling. 

Those who wish to avoid the extra complication of a 


“separately tuned aerial circuit may omit it entirely, using 


the terminal A,, and still obtain good results, particu- 
larly on the shorter wavelengths. In any case, the aerial 
condenser C, forms part of a comparatively flatly tuned 


Rear view of the receiver. 


The plugs are for connection to the 
grid bias battery, which is mounted in the back of the cabinet. 


circuit, and there is little reason, apart from appearance, 
for using one of as high efficiency as those which tune 
the secondary and H.F. circuits (C, and C,). 


Aerial Coil as ‘Wave-trap. 


Although the separately tuned aerial circuit may be 
omitted, its retention is advised in cases where maximum 
selectivity is necessary, as the coil and condenser may be 
made to act as an absorption circuit for the elimination 
of signals from a powerful transmitter at a very short dis- 
tance. To put this device into operation, the aerial is 
inserted in socket A,, a suitable coil is phigged into L,, 
and the condenser C, is rotated until the undesired signals 
are reduced to minimum strength. Efficiency may be 
improved by using a comparatively high tuning capacity ; 
to obtain this it is recommended that a fixed air condenser 
of o.0003 mfd. should be connected ‘in parallel: with C,. 
For fuller information on this subject the reader iS re- 
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LIST OF PARTS. 


3 Variable condensers, 0.0005 mfd. (Py). 
1 Panel, 24in. x 7in. 

1 Single coil holder (Wearite). 

2 Reversible valve holders (Athol). 

1“ Antipong”’ valve holder (Sterling). 

1 Neutralising condenser (Gambrell). 

2 Paxolin tubes, 3in. dia., 3}in. long. 

2 Ribbed formers, 34in. long (Becol). - 

_ 1 Condenser, Mansbridge, 0.25 mfd. (Sterling). 
2 Condénsers, Mansbridge, 2 mfds. (Sterling). 
1 Potentiometer, Bakelite (Igranic Pacent). 

1 Rheostat, Bakelite, 30 ohms (Igranic Pacent). 
1 2-way Rheostat, 6 and 30 ohms (Loriostat). - 
3 Dry cells, ‘‘ 0” size (Ever-Ready). - | 


1 Fixed condenser, 0.0001 mfd. with base (McMichael). 

1 Fixed condenser, 0.005 mfd. with base (McMichael). 

1 Grid leak, 2 megohms (Dumetohm). - 

1 Grid leak, 0.25 megohm (Dumetohm). 

2 Grid leak bases (Dubilier). 

1 Anode resistance 250,000 ohms (Varley-R.I.). 

1 L.F. choke, 30 henries (Sterling). 

1 Single open filament control jack (Edison Bell). 

150 yards 9/40 Litz wire, S.S.C. and D.S.C. overall (Lewcos). 

40 yards 27/42 Litz wire, S.S:C. and D.S.C. overall (Lewcos). 

1 Cabinet, 24in.x 7in. high x 8in. deep (inside measurements) 
(F. Digby). ©- TE ie : 

Ebonite scrap, screws, wire, plugs, sockets, metal for screen, etc. 

Approximate cost, including -cabinet, £10 15s. 


In the “ List of Parts" included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually used by the 


designer, and illustrated in the photographs of the instrument. 


in preference to others, these components are mentioned in the article itself. 


Where the designer considers it necessary that particular components should be used 


In all other cases.the constructor can use his discretion as to the choice 


of components, provided they are of equal quality to those listed, and that he takes into consideration in the dimensions and layout of the set any 


variations in the size of alternative components he may use. 
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‘ferred to articles by A. P. Castellain in The Wareless 
World for January roth and 26th, 1927. | 

The receiver lends itself particularly well to the use of 
a metal panel, as none of the components mounted on it 
are at high radio-frequency potential. That illustrated 
is made of aluminium, 3-32in. thick. As an experi- 
ment, its front surface was treated by the sandblast pro- 
cess, afterwards being given a coat of clear cellulose 
varnish. The resultant finish is unusual, but distinctly 
pleasing. In this matter, of course, the constructor may 
follow his own inclinations, and may use ebonite or wood 
if he prefers, remembering, however, that the rotors of 
the tuning condensers are at the potential of the grid bias 
battery, and thus require some slight insulation. 
point, a small matter which is often rather puzzling may 
be cleared up. In the Pye condensers which are used, 
both stator and rotor vanes are separately insulated, both 
from each other and from the metal end-plate and frame. 
Thus there are three separate terminals. As far as the 


set under discussion is concerned, the frame is connected: 
to L.T. — through the metal panel, and the high-potential ` 


and low-potential ends of each tuned circuit are joined 
respectively to fixed and moving vanes. These connec- 
tions are marked F and M in the practical wiring plan. 
The soldering tags on the frames serve. as convenient 
negative low-tension connection points. 


Plug and Socket Connections. 


To provide a quick change-over for the alternative — 


methods of aerial coupling, plugs and sockets are used, 
and for the sake Of uniformity the batteries are connected 
by the same method, the leads for the plugs being passed 
through a hole in the back of the cabinet. Separate holes 
are drilled for the aerial and earth leads. The terminal 
strips, on which the sockets are mounted, consist of 
rectangular pieces of ebonite sheet, jin. thick, cut and 
drilled as shown in Fig. 2. They are raised above the 
baseboard by rJin. distance pieces cut from ebonite tube, 
Jin. in external and jin. in internal diameter, through 
which 2in. wood screws are passed into the baseboard. 
The construction of the short-wave grid coil will be 
clear from a consideration of Fig. 3. It is wound on a 
Paxolin tube, 3}in. long and 3in. in diameter, mounted 
by means of two 4in. distance pieces and screws on an 
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At this. 


‘allow of reception on the long waves. 
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ebonite strip carrying three plugs. These latter, as used 
by the writer, are of the so-called ‘‘ banana ” type, with 
spring sides, and a solid end. Unfortunately, they do 
not seem to be generally available commercially, which is 
a pity, as they are distinctly better than the usual split 
pins. - The coil is wound. with a total of 70 turns of 
27/42 Litz wire, a tapping being made at the 12th turn 
from the end for connection to the plug engaging with 
the socket joined to the aerial terminal A,. The base 
consists of a rectangular. strip of ebonite, iin. thick, 
drilled as shown at X in Fig. 3 for the sockets and for 
the screws by which it is secured to the baseboard. The 
screws and nuts by which these sockets are fitted should 
be sunk into the ebonite in such a way that they do not 
make contact with the woodwork. 


kad 


The H.F. Transformers. 


The windings of the short-wave H.F. transformer are 


. the same as those first described in this journal in con- 
nection with the 


66 ae 


Everyman-Four ’’: receiver, although 
in this case provision is made for interchangeability, to 
For the benefit of 
new readers it may be recalled that these transformers, in 
conjunction with a suitable valve, give a measured H.F. 
amplification of nearly 40 over the whole of the broad- 
cast waveband. The windings are carried on a Paxolin 
former, of the same dimensions as that on which the grid 
coil is wound. This cylinder is fitted to an ebonite ring 
3in. in internal and qin. in external diameter by means 
of three equally spaced 6 B.A. screws, which are passed 
through both former and disc, and secured with nuts. 


Tour pins and one socket (the latter to prevent accidental 


incorrect insertion of the transformer into its base) are 
arranged around, the disc on a diameter of 3}in. An 
ebonite cross-bar, which acts as a grip, is fitted across the 
top of the tube. 3 : 
The windings of the transformer, as well as the con- 
struction of the former, is shown in Fig. 4. The second- 
ary has a total of 70 turns of No. 27/42 Litz. Over this 
is the primary winding, with 15 turns of No. 4o D.S.C. 
wire, separated from the secondary by eight ebonite 
spacers, rin. long, jin. wide, and Hin. thick. Their 
upper surfaces are grooved. with 32 depressions to the 
inch, and the primary section is wound in alternate 
A 12 
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grooves, allowing a spacing of in.. between turns; this 


space is for the parallel neutralising winding. Two of 
these spacing. strips carry a single half-inch No. 8 or 
10 B.A. screw at their upper extremities, for anchoring 
the ends of primary and neutralising windings. The 
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indicated in Fig..4, by the lettering P, N.C., B, G, and 
F, which represent ultimate connections to plate (or pre- 
ceding valve) neutralising condenser, H.T. battery, grid, 
and filament (of. detector valve). The actual pins to 


which the ends of the windings are joined are shown in. 
the practical wiring plan, in which corresponding lettering 
appears on the base. 


As the transformer is the most im- 


Pian view, with coils removed. 


heads of these screws are deeply countersunk to avoid 
any risk of short-circuiting to the secondary winding, 
The strips carrying the screws are actually placed near 
the pins to which they will be connected, and not dia- 
metrically opposite each other, as shown in Fig. 4, which 
is drawn in this manner so that the connections may be 


portant component in an H.F. amplifier, the greatest care 
must be taken in its construction, and the best materials 
only should be used. Litz wire must be handled very 
carefully, and the ends should be bared by very gentle 
scraping, to avoid the possibility of breaking any. of the 
strands. 


made clear. 


An Enterprising Post Office Society. 


In conjunction with the Art and Horti- 
cultural Societies of the Western District 
Post Offices, the Western Postal Radio 
Society held an exhibition and competi- 
tion on Friday and Saturday, July 29th 
and 3th. This, the first exhibition held 
by the Society, proved ` exceedingly 
popular and successful. Prizes were 
given in six of the seven sections, 
namely, for crystal sets, one-valve sets, 
best set with the essential parts home 
made, most original set, multi-valve set, 
and gadgets. In the seventh, a non- 


competitive section, members exhibited — 


apparatus of their own construction, in- 
cluding ancient apparatus, graphs for 
various, purposes, amplifiers, etc. Mr. 
Orr, one of the members, demonstrated 
his ‘‘Everyman Three,” this feature 
being one of the biggest attractions. Two 
types of loud-speaker, the Celestion and 
a coil-driven cone type with large baffle 
as described by Dr. McLachlan in The 
Wireless World, were also demonstrated. 
Interest never flagged during these 
demonstrations, and owing to the excep- 
tional quality large crowds were attracted 
and held. The apparatus exhibited 
showed that the crystal set still seems to 
have a- strong hold on amateurs. Some 
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distinguished visitors from other societies 
supported the exhibition and lent a hand 
when necessary. 

Hon. secretary, Mr. E. G. Nurse 
(2AJR), Western District Post Office, 
London, W.1. 
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. Cheap and Efficient Battery Charger. 


Every wireless user with an electric 
light supply considers, sooner or. later, 
the question of charging his accumulators 
from the mains. 

At the last meeting of the North 
Middlesex Wireless Club, Mr. T. Tagent 
described how he had solved the problem 
in his own case by the use of a valve 


rectifier fed from a suitable transformer. ` 


After dealing briefly with the theory 


- of the valve, the lecturer proceeded to 


elaborate the. simple rectifier circuit, step 
by step, until he had built up the final 
circuit of the complete installation, ex- 
plaining the advantdges of each as he 
went along. 


In order to keep the current constant _ 


(To be concluded.) 


a stabilising resistance or ‘‘ barretter,”’ 


consisting of a wire of high temperature 
coefficient was used. f 

The number of cels on charge 
did not then affect the charging rate, 
though this could be controlled externally 
by means of a tapped resistance. The 
filament of the rectifier being fed with 
A.C. from the same transformer as the 
anode, the unit was entirely self-con- 
tained, automatic in action, reliable and 
economical in use, and low in first cost, 
Mr. Tagent’s own apparatus having cost 
just over £2. 

These latter remarks were endorsed by 
one or two members with experience of 
similar ápparatus, and during the discus- 
sion which followed it was mentioned 
that it was sometimes found cheaper to 
charge six cells than only one! 

The meeting then closed with a vote of 
thanks to the lecturer, and the chairman 
reminded members that the next meet- 
ing, on August 17th, would be devoted 
to a lecture on ‘‘Short-wave Recep- 
tion °> by Mr. W. Gartland. 

In view of the number of short-wave 
broadcast stations now on the ether, this 
should prove of great interest. 

Hon. secretary, Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 
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. Aids to Better |. | 


Reception. 


CAPACITY-CONTROLLED REACTION. 
N almost any arrangement of capa- 


city controlled reaction, in which 


energy is fed back from the plate to 
the grid circuit, we have the choice of 
using a large reaction coil with a 


=- small condenser, or a. small coil with 


a large condenser. There seems to be 
no general agreement as to which is 
the better method of the two, but the 
theoretical advantage would appear to 
be with the latter. In practice, how- 
ever, this is not a matter of vital im- 
portance, unless our receiver depends 
for its sensitivity almost solely on 
critical control of regeneration. The 
use of a condenser of small physi- 
cal dimensions, and having a maxi- 
mum capacity of some 0.00004 mfd., 
is often convenient. The additional 
size of the reaction coil need present 
no difficulty, as it may be wound with 
very fine silk-covered wire, such as 
No. 42 S.W.G. : 


0000 
GRID BIAS. 


POINT which is not always 
realised when considering the 
setting of grid bias for the various 
valves within a receiver is that one dry 
cell will provide ample bias for all 
but the last stage. ‘ 
Assuming that sufficient demands 
are being made on the set to warrant 
biasing the grid of the last valve to 
g volts, it will be obvious that the 
peak value of the A.C. signal 
voltage swing will be 18 volts. 
Since we have a right to expect at 


least 25 times voltage amplification. 


from any modern stage of audio-fre- 
quency amplification, be it resistance 


coupled or transformer coupled, . this 


18 volts swing on the grid of the 
power valve would be: produced by 
18/25, or, say, 0.7 volt on the grid of 
the preceding valve. a 


= 7 Pa — = 
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To accommodate this 0.7 volt swing 


` a bias of only 0.35 volt is necessary, 


always providing that the particular 


_ valve employed does not pass grid cur- 


rent until the grid bias: has been 
raised to a potential positive in respect 
to the negative end of the filament. 


Reversing this argument, the grid 


bias produced by a single cell, 7.e., 
1.5 volts, is only fully employed when 
a voltage swing of go is deemed desir- 
able on the grid (S) of the output 
stage. 

The small bias normally required 


could quite well be obtained in many _ 


cases by inserting resistance (fixed or 
variable) in the negative lead of the 


valve filament circuit, and connecting | 


the grid to —L.T. as in Fig. 1. 


Fig. 1.—Obtaining grid bias by con- 
necting the filament resistor in the 
negative L.T. lead. 


Whether this method will work de- 
pends upon the characteristics of the 
valve filament. For- instance, many 
filaments rated at 2 volts will function 


well at 1.6 volts, leaving 0.4 volt 
_available for biasing, resistance drop 


in battery leads, etc. With four- or 
six-volt a large surplus voltage is 
available. | 

When only just sufficient bias is 
used the maximum performance of the 
valve will be obtained at an appreci- 
ably lower H.T. voltage than would 
otherwise be necessary, thus economis- 
ing in batteries. os 


AUGUST 17th, 1927. 


5È 


Theoretical Diagrams 
Simplified. 


A FEW FACTS ABOUT VALVES. 

a amplification factor is 

always desirable, but not always 
practicable, because an increase is in- 
variably accompanied by a rise in 
impedance and a reduced ability of 
the valve to handle large voltage in- 
puts. . 


oo0oo0o0 

If two valves have the same imped- 
ance, the one with the higher ampli-. 
fication factor may be considered as 
the better, all other things being 
equal. A valve with an impedance of 
30,000 ohms, and a voltage factor of 
Io, used in conjunction with a suit- 
ably designed H.F. transformer, will 
give only’ half the magnification ob- 
tainable (with, the same transformer) 
from one of similar impedance, but 


with a factor of 2o.. 
oo0oo0o0 


A reduction in impedance is accom- 
panied by .an increase in anode cur- 
rent under fixed operating conditions 
grid bias and H.T. voltage). 

9000 


The straight part of the grid volts- 
anode current characteristic curve of 
a low-frequency output valve is al- 
ways slightly longer under operating 
conditions that would appear from a 
consideration of the static curve as 
usually published. This ‘‘ flatten- 
ing °? effect is due to the presence of 

an inductive load in the anode cir- 
cuit, and its extent is dependent on 
the frequency of the currents being. 
dealt with : the lower the periodicity 
the less ‘‘ flattening °’ takes place. 
Thus, if our amplifier passes on volt- 
ages corresponding to the lower 

, audible frequencies, the permissible 
increase in bias, over and.above that 
indicated by the static curve, is very 
slight. 


l oo0o0o0 
In choosing a valve for an H.F. 
amplifier, remember that almost 1n- 
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variably an increase in impedance will 


be accompanied by an increase in the 
selectivity obtainable from the re- 
ceiver. This principle cannot be car- 
ried too far, ‘however, as-the inter- 
valve coupling device will be unable 
to “extract” a reasonable propor- 


tion of the H.F. energy in its anode 
circuit for. transference to the de- 
tector or the next stage if impedance . 


is excessive. 
0000 


High-impedance amplifying valves, - 


whether H.F. or L.F., require small 
negative bias voltages. The converse 
holds good. 


o000 


The risk of causing damage by the 
application of a considerable H.T. 
voltage without negative bias is most 
pronounced when dealing with power 
and super-power valves. 

ooo © 

It is always worth while fitting a 
variable or semi-variable filament re- 
sistance for a valve which has a high 
ohmic resistance in its anode circuit. 
Fulf emission will not be required, 
and actually better results may be ob- 
tained with a dull filament, apart 
from the fact that consumption of 
current from the L. T. Dattery will be 
reduced. 

0000 

‘* Softness ’’’ is indicated by the 
presence of a blue* ‘glow between the 
electrodes. If the bulb is completely 
obscured by the ‘‘ gettering ’’ process 
it may not be possible to. see this 
glow, but the trouble will be shown 
by an excessive anode current, or by 
a peculiar hissing sound in telephones 
connected in the same circuit. A soft 
valve should be discarded at once, as 
it may pass sufficient current to ex- 
haust the H.T. battery in a very 


short time. 
0000 | 


A high-impedance valve, with a 
high voltage factor, is almost invari- 
ably the best for a tuned anode cir- 
cuit, particularly from the point of 


view of selectivity. 


o000 


It should be remembered that it 1s 
excessive anode current—not voltage 
— which reduces the life of'a valve. 
Thus, if the H.T. voltage is increased 
beyond that specified by the makers, 
negative bias should be greater than 
that usually specified. If this is of 
such a value that anode current is re- 
duced to that which’ would pass under 
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normal operating conditions, the life 


-Of the valve will not be appreciably 


decreased. 
o000 
A grid rectifying valve must have 
a ae grid bias for correct opera- 
tion. 
. 0000 
SWITCHING ALTERNATIVE LOUD- 
SPEAKERS INTO SERVICE. 
N these days, when several distinct 
types (as apart from makes) of 
loud-speakers are available, rapid 
switching is desirable if the differences 
between any two are to be appreciated 
to the full. The two obvious ways to 
wire up the instruments in order to 
make the change from one to another 
are as shown in Fig. 2 (a). 


Fig. 2.—Alternative method of switch- 
. ing loud—speakers. . 


If the instruments are wired up in 


accordance with Fig. 2 (b), however, 
two important advantages are gained. 
In the first place, the anode circuit of 
the valve is never interrupted, and, 
moreover, by leaving the switch 
‘open ’’—7.e., in a midway position 
—the combined effect of both loud- 
speakers in series is available. 

The continuity of the anode circuit 
of the valve is probably the most im- 
portant of these gains, since it is 
highly undesirable to interrupt sud- 
denly the current in an inductive cir- 


„cuit such as a loud-speaker winding. 


Again, if the source of H.T. supply 
happens to be a valve rectifier of none 
too liberal design, a break -in the cir- 
cuit of the anode of the last valve, 
which will probably be taking the 
major portion of the rectifier output, 
may cause a very considerable rise in 


the H.T. volts to the remainder of the 


valves, with possible ill-effects. 

The arrangement depicted in Fig. 2 
(b) may be expanded to accommodate 
any number of loud-speakers. 


203 
CONNECT TELEPHONES TO MARKED 
POLARITY. 

WV BENEVER a pair of higher re- 

sistance telephones is used in 
the anode circuit of a valve so that 
the anode current to the valve passes 
through them, care should be taken to 
see that the telephones are connected 
so that their polarity is correct. with 
respect to the H.T. battery. This 
point is often overlooked through ig- 
norance, or neglected because con- 
sidered of no consequence. In actual 
practice it may greatly affect the sen- 
sitivity of a pair of telephones after a 
time, since a current flowing through 
the windings in the wrong direction 
tends to demagnetise the permanent 
magnets, while a current in the correct 
direction keeps them magnetised. Just 
because a new pair of telephones give 
equally loud signals either way round 


_ do not think that this shows that the 


polarity will not matter ultimately. 
The sensitivity of telephones depends 
very largely upon the permanent mag- 
nets being powerful. Cases are known 
where high-resistance telephones which 
had lost their magnetism have been re- 
stored and given a new lease of useful 
life simply by using them connected 
the right way round in the anode cir- 
cuit of an amplifier valve taking a © 


fairly large plate current. 


All high - resistance ieskos 
should have their polarity’ marked 
either on the leads or at the terminals 
of the earpieces., The telephone lead 
marked positive should go.to the posi- 
tive terminal of the H.T. source, 
while the negative lead should go to 
the anode of the valve. _ 

These remarks, of course, do not 
apply to low-resistance telephones 
used in conjunction with a telephone 
transformer. 

“0000 
A CORRECTION. 

N the circuit diagram accompany- 

ing a paragraph headed ‘‘ Cascade 
H.F. Amplifiers,” which was pub- 
lished in this section of The Wireless 
World for July 27th, 1927, the L. T. 
positive ’bus-bar was incorrectly 
shown as being in connection with the 
metallic screen. This lead should 
actually terminate at the junction with 
the rheostat of the first H. F. valve. 
Moreover, in a screened set it is par- 
ticularly desirable that the standard 
practice of connecting H.T. negative 
to L.T. negative should’ be followed, 
instead of the opposite arrangenient. 
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THE “ALL-WAVE FOUR.” 


HE problem of biasing the first -` 
circuit. » 


low-frequency | valve of - the 


us All-Wave: Four ”’ 


1927) is not altogether a _ simple 
matter if maximum amplification of 
the highest quality is to be obtained. 
The same applies to any receiver 
using two stages of transformer- 


coupled L.F. magnification, and in 


which a modern valve with a high 
voltage factor is used after the de- 
tector. 
fact that these valves require less than 
14 volts negative bias (that supplied 
by a single dry cell) when used as 
amplifiers, unless the H.T. voltage 
applied is considerably in excess of 
the usual 120 volts or so. Generally 
speaking, 


about 0.75 volt is sufficient, 


Obtaining grid bias by using oes drop 
across the filament resistor (R). 


and fortunately this pressure is easily 
obtainable by making use of the drop 
in voltage across a suitably-chosen 
filament resistor inserted in the vega- 
tive low-tension: lead, and joining 
the low-potential end of the grid leak 
directly to L.T. negative, as shown 
in Fig. 2. This is one of, the 
few instances where it is permissible 
to depart from the standard Wzreless 
- World practice of connecting filament 
resistances in the positive lead. 

If the first-stage L.F. amplifier 
is an ‘'R.C.”’ valve consuming o.r 
amp. at 4 or 6 volts, the ‘* drop ”’ 
across a 1o-ohm resistor will, as a 
tule, give sufficient bias for our pur- 
pose. The insertion of. this amount 
of resistance will reduce filament 
current below the rated value, but 
this is an advantage, rather than 
otherwise, as the full emission of a 


: (described in. 
The Wireless World for April 27th, .of the problem. 
will be realised that we apply a nega-.- 


tive bias to resistance-coupled ampli- - 


The difficulty is due to the ` 
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valve is never required when a high 
resistance is inserted 


There are several other solutions 


. For instance, it 


fying valves only to prevent the flow 
of currents in the grid circuit; cer- 


‘tain valves, constructed on what is- 
prin- 
operate in such a way that — 


known as the ‘‘ short-path ”’ 
ciple, 
these currents do not begin until the 
grid becomes at least one volt posi- 
tive. Accordingly, if one of these 
is used, no bias will be required, 
and the grid leak may be connected 
direct to L.T. negative, the filament 
resistance being in the positive lead 
as usual. Again, when long-dis- 
tance reception is not the primary 
object, the utmost amplification ob- 


tainable will be neither necessary nor 


desirable, and, instead of a high- 
magnification valve, one of about 
20,000 ohms impedance may be 


used, with a grid bias voltage of 14 


or more. 
0000 


LOUD-SPEAKER VOLUME. 


HE exact interpretation of the’ 


above phrase is a matter which 
often puzzles the wireless amateur. 
Unquestionably, signals which can 
just be heard when the listener’s ear 
is placed near the instrument may 
be, and are, frequently so described 
by over-enthusiastic amateurs. Rather 
than worry over the exact degree of 
intensity which really merits the de- 
scription, it would seem better for 
those 
classify loud-speaker signals as those 
which are 7us¢ strong enough to over- 
load the output valve when the re- 
ceiver is adjusted for maximum sensi- 
tivity. Thus such a statement as 
‘“ full volume with a 3,500-ohm out- 
put valve” would convey a fairly 


accurate idea as to the performance , 


of ne receiver. 
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ANODE BY-PASS CONDENSERS. 


T will be noticed that the high 
ohmic resistance included in the 
anode circuit of a detector valve for 


the purpose of coupling it to a suc- 


ceeding L.F. stage is almost always 
shunted by a fixed condenser. The 
function of this capacity is mainly 
to improve the. efficiency of the recti- 
fier, and also in certain cases to 


in its anode 


who have a miulliamnieter to. 
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facilitate the obtaining of reaction 
effects. In general, it will be found - 
that an increase of the size of this 
condenser will result in stronger 
signals, but it should be pointed out 
that excessive capacity will intro- 
duce’ a form of distortion due to. 
reduction in amplification of the 
higher audible frequencies, and re- 
production will appear. to _ be. 
‘““‘dead.’’ It will often be conveni- 
ent, however, to increase the: over- 
all sensitivity of the receiver, when 
searching for- distant stations ` (on 
whose signals the highest quality is 


‘ hardly expected) by substituting a 


larger condenser than that ordinarily 
used for local reception. 

Two alternative methods of con- 
necting the by-pass condensers are 
shown in Fig. 3. In the first AD it 


Alternative methods of connecting an 
anode: by-pass condenser (C). 


is simply in parallel with the 
coupling resistance, while in the 
second (òb) it is joined between the 
anode and the common.negative lead. 
While there is not, as a rule, much 
to choose between the two, there can 
be little doubt that the connection 
(b) is most generally favoured by the 
designers. of modern receivers. It 
has the advantage of restricting the 
flow of high-frequency currents in 
the H.T. battery, and more particu-. — 
larly in the leads connected to it. 

As stated above, a large condenser 
tends to reduce the amplification of 


signal voltages corresponding to the 


higher audible frequencies. It 
should be realised that a given capa- 
city will give rise to a greater pro- 
portional reduction when the coupling 
resistance is comparatively large. 
Thus the rule is that a high resistance 
calls for a small condenser, and 
vice versa. 
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i "Tested Methods and General Hints. 


By N. P. VINCER-MINTER. 


NY intelligent Hudut of the history of broadcast- 
ing will have realised that after five years the 
wireless receiver is gradually taking its place in 

the average household as a provider of entertainment. 


Hitherto it has been ‘regarded more in the light of a 


scientific novelty than anything else, and as such it was 
necessary that the receiver be boldly displayed in a con- 
spicuous position in the house. The more complicated- 
looking the receiver and its concomitant -wiring the better 
the impression made upon the non-technical visitor. 

Now that it is possible to get really good reproduction, 
from the local station at any rate, wireless is no longer 
regarded as a scientific novelty but as a source of instruc- 
tion and enterfainment. Consequently, it must be made 
as simple as. possible: to operate, and wireless entertain- 
ment, like- electric: light, 
must literally be obtained-at 
tbe touch of a switch, the 
receiver and other apparatus 
being installed somewhere 
out of sight just as is the 


electric light meter. It is 
obvious, therefore, that in 


houses of the future, wiring 
will have ‘to be. carried out 
throughout the house, and 
loud-speaker plug-in points 
placed in every room when 
the house is built, in the 
same manner as electric light 
and bell wire systems are in- 
stalled. In the case of a 
house already built, wiring 
will have to be carried out 
in casing as in the case, of 
installing electric bells in an 
old house. Unfortunately, 
those who have to undertake 
the work are often woefully 
ignorant in the matter - of 
what type of wire to use, 
how many wires to put in, 
A 19 


CASING CARRYING DISTRIBUTION 
WIRING 


A suggested arrangement of the receiver room. The wooden . 
2 easing for the distribution wires: should‘be specially noted. 


and where and how to place them, since there is no 
authoritative information on this point as in the case of 
the installation of electric light wiring. It is with a view 
to partially remedying this state of affairs that the present 
article is written, it being distinctly understcod that the 
systems described are not the result of mere theorising, 
but of practical experience. 

The simplest method for wiring a loud- speaker to a 
distant set is to merely connect a length of electric light 
‘* flex’? between set and loud-speaker. This method 
works fairly well in practice if the lead is not too Itong. 
If it is of too great a length, the upper musical notes will 
be weakened owing to their being shunted away by the 
capacity formed across the loud-speaker terminals by the 
two long twisted wires which act as a shunting condenser. 
Still, a considerable length 
can be used without a notice- 
able loss of the upper fre- 
quencies as the capacity 
present in a length of ordi- 
nary ‘‘ flex”? is small. If 
cheap twin bell wire ie 
is usually well ‘waxed).i 
used, however, the higher 
musical tones are so reduced 
that very disagreeable dis- 
tortion \s produced, and a 
muffled sound is given to 
speech.. The writer dis- 

cussed this m an article pub- 
lished last year, entitled 
‘‘Music Without Muffling.’’* 
The. reason is that the 
capacity of this type of wire 
is high. Apart from this, it 
is not wise to-lead wires hav- 
ing a high D.C.’ potentia} 
with respect to earth all 
over the house, and there is 
risk of fire (especially if a 

1 The Wireless World, Feb. 

10th, 1926, page 217, | 
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House Wiring Systems.— 

battery eliminator or H.T. accumulators are used) if a 
short circuit occurs due to some mechanical scraping away 
of the insulation. This can easily be guarded against 
by the use of a choke filter output circuit, or a trans- 
‘former, and since for various other electrical reasons, such 


as the question of magnetic saturation of the iron cores 


of loud-speakers, such a device should always be em- 
ployed wherever a modern power valve is used (as it 
always should be) in the output stage of a modern loud- 
speaker receiver, this disadvantage is overcome. 


Volume Control. 


We will therefore tentatively decide upon the use of 
twin electric lighting ‘‘flex ’’ unless we find something 
later on to decide us to do otherwise. We can easily 
put a pair of terminals or a wall plug in various rooms, 
which we can wire up to the distant set, thus being able 
to connect up our loud-speaker quickly in any room we 
desire. But what about volume; must we always run 
to the distant receiver to reduce volume? Must we also 
proceed to the distant part of the house every time we 
wish to switch on or off? Not necessarily so. Volume 
contro] is easy enough. A variable ‘resistance (value 
about o to 40,000 ohms) can be shunted across the loud- 
speaker, and this will give a very smooth and effective 
contro] of volume. Such volume contro] resistances can 
now be obtained, wire-wound or otherwise, and can be 
connected permanently across the loud-speaker terminals 
or across the wall plug or terminals, and will give a 
smooth control of volume which can only be equalled but 
not excelled by other methods. Alternatively, one can 
use a jack in conjunction with what is known as a volume- 
control plug, 
a variable resistance such as we have just been discussing. 
It can be clearly seen attached to the telephones in the 
photograph. Unfortunately, such instruments are at 
present expensive, and until some enterprising manufac- 
turer can provide us with one at a reasonable price, their 
use will flag, which is a great pity, as they are extra- 
ordinarily convenient as the writer has found to his own 

satisfaction, and are, moreover, quite reliable, the one 
illustrated having been in constant use for nearly two 
years without giving any trouble. 


Switching the Filaments. 


Now for the method of switching the set on and off. 
The first idea which occurs to us is merely to extend two 
wires, connected directly in the filament circuit, and to 
place a switch across the two wires at every place where 
there is a loud-speaker point. There are quite a large 
number of reasons against this project, one of the prin- 
cipal ones being that there is a certain voltage drop along 
the wires, which, in the case of two-volt valves and a wo- 

volt accumulator, might reduce the actual voltage across 
the valve filament below the operating point, even though 
most two-volt valves will work well on a volt and three- 
quarters. We can get over this difficulty quite simply, 
however, by the use of an ordinary ‘‘ constant current ” 
1elay which consists of an electro-magnet, which, when 
excited, closes and holds closed against a spring a local 
switch for switching on the L.T. The relay itself is 
operated by a local battery, which is switched on by clos- 
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which consists of a plug into which is built 


— 


AUGUST 17th, 1927. 


ing one of the switches already mentioned, this being 
installed by the side of the loud-speaker point. The 
relay has to be kept with current passing through its 
windings all the time, but since relays of remarkably 
small wattage (about 2 watts) can be obtained this doesn’t — 
greatly matter. If the ordinary type of open telephone - 
jack with filament control is used for the loud-speaker 
points, quite a neat and attractive scheme can be worked 
out, and this is illustrated in Fig. 1.~ This system has 
much to commend it, although in the case of the writer’s 
own house it has given place. to what may be termed a 
“ circular system,’’ which is much better adapted to his 
particular needs, although not necessarily to the needs of 
others. This is illustrated in Fig. 2, but before discuss- 


ing this we will further discuss Fig. 1. 


Series and Parallel Systems. _ 


It will need no great effort of the imagination to see 
that the insertion of the loud-speaker plug into any one 
of the jacks will switch on the set via the relay, the effect 
being the same as though a small switch situated close to 
the loud-speaker jacks had been closed. Removal of the 
loud-speaker switches off the set. What could be simpler? 
If a second loud-speaker is inserted, we merely close an- 
other switch in parallel with the existing closed filament 
switch. Now this is an excellent scheme for a block of 
flats or prison, fed from a master receiver, since the set 
will remain switched on until the last flat-dweller or 
convict pulls out his loud-speaker or telephone plug, as 
the case may be, and the last person to withdraw his 
plug switches off the receiver. This system has, however, 
one or two serious drawbacks for the ordinary household. 
In the first place, it absolutely vetoes the use of a volume 
control in conjunction with each individual loud-speaker 
as already described; a controlling resistance placed 
across any loud-speaker is in parallel with each one, and 
diminishing the volume in one loud-speaker diminishes 
it in all. There are various minor disadvantages also, 
which will not be discussed fully here, one being the im- 
possibility of using a pair of telephones at the same time 
as the loud-speaker is working without risk of damage 
to the eardrums or alternatively aogun feeble. volume 
from the loud-speaker. 

The ‘‘ circular system ” illustrated in Fig. 2 operates 
in a somewhat different manner. To explain it we will 
at first ignore the filament switching device and concen- 
trate on the method of switching in the loud-speakers. 
Now, referring to Fig. 2, J, represents a group of three 
jacks, all three being side by side with each other in one 
room. J, is shown in detail, but J}, J}, etc., are all the 
same, consisting of three jacks all mounted together, each 
group of three “being in separate rooms. There are six 
rooms, and therefore eighteen separate jacks in all. Now, 

each individual jack is of the same type as those fully 
drawn in J,; in other words, a four-point jack with the 
two centre points joined together, so that when a plug is 
not inserted in a jack it is short-circuited. It is then 
obvious that if we insert no plugs in any jack we shall 
have a simple circuit of wire around the honky a com- 
pletely closed circuit in fact. 

Supposing, now, we have a receiver in the same room 
as, say, J,, the receiver having a telephone plug attached 
to the secondary terminals of an output transformer (the 
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secondary terminals of a choke filter output circuit 
would-serve equally well). In the room occupied by, say, 


J, is a loud-speaker fitted with telephone plug and shunted © 


across it is a volume control, or perhaps the volume con- 
trol ‘is shunted across the first jack in J, as shown in 
dotted lines. 3 
plug, the receiver output plug being thrust into any. of 
the three jacks comprising J, ; at once we have a completed 
circuit, and, the set having being switched on (by a 


Fig. 1.—This system is specially suitable for a block of flats with receivers fed from a 
central receiver. 


method to be described later), music is heard and volume 
governed by the ‘“shunt control ’’ shown in dotted lines 
across one of the jacks in J,, and adjusted according to 
requirements. All is now going well, but perhaps 
there is some member of the family slightly hard of hear- 
ing who prefers” headphones. These can be thrust into 
any of the other two jacks in J,, and so now we see why 
we have more than one jack in each room, but. why Zhree 
jacks? For no reason except that these specially, 
mounted jacks do not appear to be made im groups of 
two. 
Jack Units. 


They are ae in groups of three in an. ebonite 


moulding and are small and neat, as can be seen by the 


photograph. Moreover, they are quite inexpensive, al- 


though there is nothing whatever to prevent the home con- 
structor. obtaining two ordinary four-point. jacks and 
mounting them up in a little box himself, except that. the 
cast of two ordinary jacks works out no cheaper than the 
cost of one of these eieae mage blocks. 
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„all is well on this score. 


Into this jack we thrust the loud-speaker 


 receiyer in every room? ’”’ 
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Now the volume for the telephones, which will be in 
series with the loud-speaker, will be far too great, but 
fortunately our telephones are fitted with a volume con- 
trol plug as is clearly shown in the photograph, and so 
Perhaps J, is situated in a sick- 
room, and one loud-speaker is required there, but with 
greatly diminished volume. All will be well if the.loud- 
speaker is fitted with a volume control plug, or if one 
of the individual jacks in J, has a volume control shunting 
it like the first jack in J,» Thus we can connect or with- 

draw loud-speakers or tele- 
phones ad lib without the 
withdrawal or insertion of 
one interfering in any way 
with the other. Actually, 
the writer has experimented 
with four loud-speakers and 
two pairs of telephones 
simultaneously on this 
system, and proved its com- 
plete efficacy in this respect. 
. It will be realised that a 
choke-filter circuit or output 
transformer is imperative, as 
otherwise in the case of the 
experiments mentioned 
above, there would have’ 
been twelve thousand ohms 
in the plate circuit of the out- 
put valve, and practically all 
the : D.C.. volts from. the 
H.T.. battery would have 
been dropped across the 
loud-speakers and there 
would have only . been a 
very .low voltage on the 
anode circuit of the last 
valve with consequent dis- 
tortion. As it is, of course, 
we have only the low 
(D.C.) resistance choke or 
output transformer primary 
in the plate circuit of the | 
last valve, and scarcely any volts are dropped. 
Further consideration of this scheme will show us that 


we can have the wireless receiver in any room of the 


house we like, and thus we can ‘‘ feed-in’’’? from a re- 
ceiver via any jack on the ‘‘circle’’ and we can ‘‘ feed- 
out’’ to a loud- speaker or to telephones at any point on 
the -‘‘circle.’” Someone may ask, ‘‘ Well, what is the 
advantage of this, do you want us to instal a separate 
By no means, but what is in- 
tended is this. Suppose we have our local station receiver 
fitted up in a remote part of the house and operated, per- 
haps, on an indoor aerial with the secondary: of its. output 
transformer plugged into the jack there, then: in some 
other room of the house is located the ‘‘den’’ of the 
wireless experimenter member of the family (there is 
usually one), and in this ‘‘ den > is a long-distance experi- 
mental receiver or perhaps a short-wave receiver. In the 
experimenter’s room is ‘also an ordinary output trans- 
former for attachment to: any of: the numerous experi- 
mental sets he designs, whilst, needless to say, there is 
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also a jack. situated on the ‘‘ circular system.’’ Perhaps 
on a particularly good, night an especially good item is 
picked up from some other station on an experimental set. 
The family is meanwhile situated in some other room 
enjoying the programme from the local station. The 
enthusiast in his ‘‘ den’’ can, by touching the remote con- 
trol button (yet to be explained), instantly switch off the 
local station set and plug in on the ‘‘circle’’ with his 
special programme. It must be specially noted that there 
is no need to go to the distant set and remove the input 
plug as the fact of the secondary of its output transformer 
being left in circuit will do no harm. 


¢ 3 


The Filament Circuit Relay. 


Now for the remote control system. This consists of 
an “‘intermittent ’’ type of relay which, by a simple but 
ingenious arrangement, turns a small commutator through 
an angle of ninety. degrees every time its circuit is 
closed. Space forbids a detailed description of the in- 
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Fig. 2.—This system is probably more suitable for the average household. 
are precisely similar to Jı. 


strument ; suffice to say that it operates by the momentary 
depression of a button and not by the closing of a switch. 
One pressure of the button (which may be of the ordinary 
electric bell block or pendant type) switches on the set, 
the next pressure switches it off, and so on, alternately. 
Current only flows in the relay momentarily, at the time 
the button is pressed. It operates from a four-volt 
source of supply, and, actually, the one used by the writer 
is operated by two Exide D.T.G. type 2-volt cells in 
series, which he charges twice yearly, although, if de- 


sired, the L.T. battery of the set may be used to operate 


it. The actual relay used first appeared in the 1925 
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Wireless Exhibition and has been in constant use for nearly 
two years without giving the slightest trouble. Actually 
‘as many pushes are used as there are jacks, -and P,, P, 
etc., shown in Fig. 2, correspond to J,, Ja, etc. In this 
system the set can be switched on in one room and off in 
another, there being no need to return to the original room 
in which the set was switched on in order -to switch it 
off. The writer has used this system for some time, and 
is enabled to receive with telephones or loud-speaker. in 
one room simultaneously, in two rooms simultaneously, or 
can switch on in one room and switch off in another as 
already explained. | 

With regard to the actual wiring used, it is obvious that 
the relay wire can consist of any sort of cheap twin bell 
wire laid anywhere; such as under the carpet, if desired. 
The ‘‘ circular ’’ wire must not be run under carpets, nor 


bunched together with the relay wires as the resultant | 


capacity affects quality. When the system was first in- 
stalled excellent results were obtained by running the cir- 
cular wire on top of the picture rail, the actual wire 


re 
er CONTROL 
PLUG 


Jo 


It should be noted that the connection boxes Jo to Jg 


consisting of one wire of the ordinary twisted double 
electric lighting flex, the relay wires were run anywhere 


conyenient, such as under carpets, round the skirting . 


board, etc., as already mentioned. This system can be 


confidently recommended to anybody. who wants à- 


rough ‘‘try out.” Later, wooden casing, used so much 


for electric bell wiring, may be installed. This is shown 


clearly in one of the sketches illustrating this article. It 


has two grooves, and perfectly good results will be ob- 


tained by running the ‘‘circular’’ wire in one groove, 

and the two relay wires in the next groove, but care must 

be taken to avoid bunching the wires together where 
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House Wiring Systems.— 
they emerge from the casing to connect to pushes or jacks 
as the case may be. 

In the case of a house in the course of erection, it is 
quite possible (and, indeed, highly desirable) that lead- 
covered wire be used, and run under floor boards and in 
the plaster of walls, the lead coverings being bonded to- 
gether and earthed as in the case of electric light wires. 
Obviously, the relay wires can be of ordinary lead- 
covered wire, but ordinary lead-covered wire must not be 
used for the “‘ circle ” wire. 


' Many builders and wiring 


contractors have carried out 
elaborate systems of wiring, 
énly to receive nothing but 
low groanings from the loud- 
speakers when the installa- 
tion was put into use, due to 
the extremely high capacity 
between the wire and its lead 
covering. ‘There is, however, 
a special brand of lead- 
covered wire made for this 
purpose, which is so con- 
structed with an arrangement 
of paper that it is almost 
air-spaced inside its lead 
covering, and, consequently, , 
there is very little capacity 
between wire and lead cover- 
ing, and the wire may there- 
fore be embedded in a 
plaster wall without ill effect, 
and may for the same reason 
be laid side by side with the 
ordinary lead-covered relay 
wires. 

Now if lead-covered wire is used, only one wire need be - 
used for the relay circuit, as an earth return may be made 
via the lead sheathing. It would appear, then, that a 
successful two-wire system has been evolved. The wir- 
ing contractor merely starts off from the spot in which 
he intends the set to be placed and takes a tour through 
every room of the house, one wire being the special lead- 
covered type, the other the ordinary lead-covered type. A 
liberał portion of wire must'be left: protruding in each 
room in a spot most convenient for the affixing of the 
jack block, and the button push. Fig. 2 should make 
the matter quite clear, it being remembered that one wire 
of the relay circuit will be the lead sheathing. For the 
man who is going to add the system.to an existing house, 
the wooden casing system is the one to use. Remember 
that the two relay wires (which may be of the cheapest 
type of twm bell wire) should be laid in one groove of the 
casing, and the single ‘‘ circle ” wire may be laid in the 
other groove. Those who intend to fix the arrangenient 
up in the cheapest possible manner without casing must 
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remember to keep the relay and “‘ circle ” wires at least . 


an inch or two apart from each other; as mentioned be- 

fore, the writer found that the “ circle ” wire, consist- 

ing of one wire of ordinary twisted lighting “ flex’ laid 

on top of the picture rail with cheap twin bell wire for 

the relay laid under carpets or around the skirting board 
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with staples, gave results which were all that could be 
desired. It should be emphasised that both the systems 
deseribed in this article have been extensively tested. The 
scheme shown in Fig. 1 was first put into use over three 
years ago, the scheme illustrated in Fig. 2 being of more 
recent date. 

‘There is, perhaps, only one other point to be disctssed 
in connection with this system, and that is the question 
of lightning safety devices, and the use of an H.T. bat- 
tery eliminator. Is it necessary, for instance, after 
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A typical reception point. Note. speeially the volume control on the plug attached to the telephone. 


one has gone to all the trouble of fixing this arrangement 
up so that the distant receiver can be switched off in bed, 
to be compelled to rise to close the lightning switch and 
to-open the eliminator switch? By no means. In the 
first place, if desired, the filament relay may be dupli- 
cated or triplicated in order to perform these two opera- 
tions without the slightest addition or complication of 
wiring, the relays being merely placed side by side and 
connected in parallel. To those who are of a mechanical 
turn of mind, however, no difficulty will be experienced 
in making the necessary alterations to their existing relay 
to make it perform a dual function, or, indeed, of making 
the whole relay themselves. Speaking more specifically 
of lightning safety devices, it will be found that a posd 
and well designed spark gap is hard to excel. 
Doubtless a very great number of Wireless World 
readers have experimented in house wiring systems them- 
selves, and many have worked out some highly ingenious 
methods of overcoming the faults inherent in many 
schemes, and a symposium of the systems used would 
undoubtedly be highly eee and instructive. 


It is hoped to publish in an early issue a continuation of thts 
article, in which our contributor will discuss the principal com- 
mercial systems. of house wiring and remote control of receivers, 
giving details of each and discussing the advantages and dis- 
advantages when applied to different circumstancea 
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Events of the Week 


A BLANK WEEK. 

.‘* What! No Patents?” Under this 
caption the New York Times to-day re- 
marks on the fact that for the first time 
in years a week has passed without the 
issue of a radio patent.. This fact, per- 
haps more than any other, is significant 
of the approaching stability of the radio 
trade. On the other hand there is now 
a great and ever-growing incentive to ia- 
ventors to evolve a set which will not 
need the protection of the R.C.A. patent 
umbrella; our New York correspondent 
recently heard a very successful demon- 
stration of a set for which this was 
claimed. 

0000 
BERLIN TO BUENOS AIRES. 

The first official attempt to speak by 
wireless telephony from Berlin to Buenos 
Aires, a distance of about 7,000 miles, 
was satisfactorily accomplished on 
August 3rd. 
continue satisfactory, it is intended to 
establish a public service as soon as tha 
necessary equipment has been installed at 
Buenos Aires. 

It may be of interest to recall to our 
readers the full and picturesque title 
of the Federal capital of Argentina: 
Ciudad de Santissima Trinidad y puerto 
de Nuestra Señora de Buenos Aires, mean- 
ing ‘‘the city of the most sacred Trinity 
and port of Our Lady of favourable 
breezes.” l 

0000 
A SWING AND ROUNDABOUT 
EXPERIMENT. 


The B.B.C. engineers at Keston some 
time ago tried an interesting experiment 
for overcoming the fading trouble often 
experienced with short-wave broadcasts 
from America. Two of these stations 
happening to be transmitting the same 
programme on different wavelengths, 
which were both received by Keston, 
united and retransmitted, with the re- 
sult that the fading effect was almost en- 
tirely eliminated. 
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ULTRA-MODERN MUSIC. 

A story from Cincinnati relates how in 
the days when broadcast stations were 
liable to jam one another, the song of a 
star tenor broadcast from New York was 
intermingled with a piano solo from a 
local station. Musical ‘‘ highbrows,’’ 
however, accepted the combination gladly, 
imagining that the Cincinnati pianist 
was playing the correct accompaniment 
to the tenor’s song, and were ravished 
with this masterly example of poly- 
tonality. 


If the results of the tests ` 


_ cussion instruments. 


TOO MUCH OF A GOOD THING. 
Residents of -Easton, Connecticut, are 
protesting >- before the Federal Radio 
Commission against the erection of a 
broadcasting station in. their midst. 
They object to the proposed removal of 
WICC from Bridgeport, Conn., to a resi- 
dential part of Easton known as Sport 
Hill. Incidentally, one of the objections 
is stated to be the quality of the pro- 
grammes, which compare unfavourably 
with those they can already receive from 
New York. 

: 0000 

ELECTROTECHNICS AMID LOVELY 
SURROUNDINGS. : 


The International Electrotechnical Com- ` 


mission is holding a series of meetings 
beginning on September 4th at Bellagio, 
on Lake Como, Italy, when matters of 
many kinds ranging from nomenclature 
to the rating of rivers will be discussed 
by representatives from some twenty-five 
countries. «| alae l 

The Italian Committee has arranged an 
interesting tour, combining an inspection 
of importänt power plants with visits‘ to 


` some of the historical cities of Northern 


Italy. Dr. -W. H. Eccles is one of the 
British delegates. 
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. JAZZ DE LUXE. 

It is stated that the musical instru- 
ments used by one of the bands whose 
dance music is broadcast by WJZ, New 
York, are valued at $11,550, including 
nearly $4,000 for saxophones and allied 
instruments, and nearly $2,000 for the per- 
i We wonder whether 
the resultant noise is really worth this 
extra expense. 

: o000 
BREMEN’S EXPERIMENTAL WAVE- 
LENGTH. 


The broadcasting station at Bremen 
has been transmitting for some weeks on 
a wavelength of 252.1 metres (1,190 kc.). 
This, however, is only an experimental 
wavelength, and according to reports has 
not been found very favourable for re- 
ception by the majority of listeners to 
this station. It is probable, therefore, 
that this wavelength will not be per- 
manently adopted. It will be remem- 
bered that the previous wavelength used 
by Bremen was 400 metres. 
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A RUDE AWAKENING. — 

A Northampton grocer, while listen- 
ing in comfort to the evening programme | 
after a hard day’s work, dozed and feil 
off his chair. Unfortunately ‘the band 
of his headphones was driven into his 
head with such force that he had to be 
taken to hospital. 
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A BUSY TIME OF PREPARATION. 

The American delegates to the Inter- 
national Radiotelegraphic Conference 
which is to be held in Washington next 
October and their technical advisers are 
meeting daily to arrange and unravel the 
mass of technical detail involved in the 
suggestions made by some forty nations 
regarding amendments to the existing 
Radio Convention; six American commit- 
tees are, also working on the specific 
problems affecting American interests ‘and 
planning a systematic programme. | 
_ The International Bureau of the Tele- 
graphic Union at Berne has compiled and 
translated the foreign suggestions into 
French; these have now been re-trans- 
lated into English and will shortly be 
published by the Government Printing 
Offices in Washington. AE 

M. Etienne, the Director of the Inter- . 
national Bureau of the Telegraphic 
Union, is expected to arrive shortly in 
America and wilt work with the U.S. 
delegates in the preparation of the 
agenda. 

o000 

A LENGTHY CONFERENCE EXPECTED. 

The probable length of the Interna- 
tional Radio Conference is occasioning 
some discussion: The London Conference 
of 1912 was convened on June Ist and 
adjourned on July 5th. The Paris Con- 
ference two years ago began in August 
and ended in the latter part of September. 
The forthcoming Washington Conference, 
however, will have representatives from 
fifty nations, and there are between 1,600 
and 1,700 proposals to be discussed. It 
is therefore believed that it may last as 
long as two months. 
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INTERNATIONAL RADIOTELE- 
GRAPHISTS TO BE REPRESENTED. 


The International Federation of Radio- 
telegraphists at a meeting recently held 
in Rotterdam decided to send a delegate 
to -represent them at the International 
Radiotelegraphic Conference. . J. 
Masden, Denmark, and Mr. T. J. 
O'Donnell, Great Britain, were elected 
President and Secretary for the ensuing 
year. 
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EMPIRE BROADCASTING. 

Mr. Gerald Marcuse (G2NM) has now 
received official sanction from the G.P.O. 
for his experimental venture in broad- 
‘casting to the British Empire. He is, 
we understand, now authorised to trans- 
mit speech and music for a period not 
exceeding six months from September 1st, 
the power not to exceed 1 kW. and on 
wavelengths of 23 and 35 metres. 
tinuous transmission is not allowed on 
more than three days a week, and must 


not exceed two hours on each occasion. 
(ome meme) 


CLEARING THE ETHER. 

Radio engineers are, no doubt, greatly 
interested in the announcement from 
Chicago that commercially practicable 
means have been evolved whereby elec- 
trical power can be transmitted at a pres- 
sure as great as 132,000 volts through 
underground cables. There can be no 
- doubt that the extensive use of such a 
system of distribution would materially 
help to clean up the ether. 

oo 


; THE LAW'S DELAY. 

The fact that in the United States as 
many as ten years may elapse between 
the application and issue of a patent is 
liable to be very disconcerting to manu- 
-facturers. As an instance, the Lederer 
patent (1,180,264) relating to the thori- 
ated tungsten filament, in connection with 
which litigation is now pending, was 
applied for in December, 1905, and issued 
in April, 1916. In somewhat similar 
case: is the Latour patent relating to a 
common “B” battery. This was first 
applied for in France in October, 1916, 
and in America in July, 1918. It issued 
in May, 1926, and was the subject of a 
reissue in November of the same year. 
Other examples—and -there are many— 
are the De Forest ‘‘ Feed-back ” patents 


patent office about ten years. This con- 
dition necessarily begets a jumpiness 
among manufacturers that can be little 
appreciated in England. 


o000 
ANOTHER GIFT TO A HOSPITAL. 


The Stockton and Thornaby Hospital- 


is now the happy possessor of a wireless 
installation with eleven loud-speakers and 
headphones for 100 beds, which has been 
provided jointly by Miss Mary Scott, of 
Paignton, in memory of her nephew, 
Lieut. Scott, and Miss F. G. Kirk, of 
Norton. o 


oo0oo0o0 
A POLYGLOT JARGON. 

The use of recognised abbreviations is 
undoubtedly convenient if not absolutely 
necessary in Morse transmission, and is 
not out of place on ‘‘ QSL ” cards, where 
much information has to be condensed 
into a- small space and may also be 
destined for a foreign amateur who is 
possibly more familiar with these abbre. 
viations than with plain English; but, 
if we may judge by some of our 


French and American contemporaries, . 


““Radiese ” is in danger of ousting their 
own native languages as a medium for 
written correspondence. We extract from 
a French journal the following com- 
munication from one Frenchman to an- 
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Con- 


(1,507,016-7), each of which was issued . 
in September, 1924, after being in the 
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other as a typical example :—‘' Vy tnx 


dr OM pr selfs vy FB. Sri pr retard à 
repondre à lettre mais vy QRW,” which, 
translated into English, might read: 


‘“ Many thanks, dear old fellow, for the i 


coils, which were excellent. I am sorry 
for the delay in replying to your letter 
but have been busy.” . This mes- 
sage would probably have been even 
better expressed in courtly French (e.g., 
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. An attractive cabinet built by a reader, 
Mr. E. H. Whittaker, to contain an 
“Everyman Four’’ recetver and coil- 

drive loud-speaker. — 


‘“ mon vieux” is infinitely preferable to 
“old fellow °’ or ‘‘old man’); and it 
seems almost criminal for a Frenchman to 
discard his own musical language in 
favour of such a hideous jargon. 
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OBITUARY. 


We regret to record the death of Dr. 
De Groot, one of the most enterprising 
of Dutch pioneers of wireless, who died 
suddenly in the Red Sea on his ‘way to 
attend the Radiotelegraphic Conference 
in Washington. Dr. De Groot was the 
leading spirit among wireless engineers 
in the Dutch East Indies, and was 
largely responsible for the short-wave 


broadcast transmission from Bandoeng, - 


Java, which has recently attracted so 
much attention from listeners. 
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Gift to Club for the Blind. 

The Manchester and District’ Social 
Club for the Blind is now the possessor 
of a fine ‘‘ Cosmos ” 5-valve receiving set, 
the gift of Messrs. Metro-Vick Supplies, 
Ltd. The Lord Mayor of Manchester 
presided at a social gathering of members . 
of the Club and formally presented the set, 
which, it 1s understood, the donors have 
The Lady 
Mayoress, who was also present, received 
a handsome basket of flowers from the 
little daughter of Mr. Norman White, the 
local manager of Metro-Vick Supplies. 
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A Severe Rough-usage Test. 

The strength of the modern valve fila- 
ment was strikingly demonstrated by a 
“transit test” recently carried out by 
the General Electric Co., Ltd. A large 
number of “ Osram’’ valves were packed 
in small cartons without any-of the usual 
protection afforded by wood-wool packing, 
air-spacing, and other customary 
measures, and despatched from London 
to Glasgow and back.: Several of the car. 
tons were badly crushed and the valves 
damaged. In some'cases the pins were 
broken off and in others they were -driven 
through the fibre-board container, yet in 
every case the filament’ was unbroken: - 

: 0000... i: 
New Output Transformers. — a 

Messrs. Ferranti, Ltd., have added 
another to the number of their well-known 
transformers. Their latest type, known 
as the Output Transformer, is specially 
designed with a view to obtaining the 
best loud-speaker results with large power 
valves having very low -impedance and 
consuming considerable plate current. 
They are made in two ratios: OP1-1:1 
for use with ordinary loud-speakers of 
the diaphragm and cone types, and 
OP2-25 : 2 for operating loud-speakers of 
the coil-driven cone type. 
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Correction. 

With reference to our note on ‘ Kay- 
nite ’’ Reorganisation on page 186 of our 
issue of August 10th, we are asked to 
state that the correct title of the com- 
pany acquiring the organisation is A, W. 
Knight and Co. 
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Catalogues: Received. 
~The Wet H.T. Battery Co., 12, Brown- 
low Street, High Holborn, W.C.1. In- 
structions for use, maintenance, and 
working hints and prices of the “ Stan- 
dard ’’ Sac Leclanche Wet H.T. and L.T. 
Batteries.. 


Radi-Arc Elec. Co. (1927), Ltd., 
Bennett Street, London, W.4. Prices and 
particulars of “Liberty” High-Tension 


„Battery Eliminators for D.C. and for 


A.C. supply from mains. 

Athol Engineering Co., Seymour Road, 
Crumpsall, Manchester. _ Leaflet with. 
prices of Aerial Earthing Plugs, Porce | 


‘Jain Coil Mounts, Terminal Blocks, etc. 
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TRANSFORMER FOR K.L.1 VALVES. 


For supplying the heater current of the 
new Osram and Marconi K.L.1 valves the 
General Electric Co., Ltd., Magnet 
House, Kingsway, London, W.C.2, now 
supply a suitable transformer. ; 

-It is important for maximum efficiency 
that the potential applied to the heated 
cathode shall not drop below 3.5 volts, 
whilst it is necessary to guard against 
the heater being overrun. The common 
practice is to connect a variable resistance 
between the transformer secondary and 
the heater connections of the K.L.1 
valve in order to provide critical regula- 
tion, and particularly is this necessary 
when a transformer designed for working 
with 200 volts is connected to a 240-volt 
supply. A novel feature of the G.E.C. 
transformer is its suitability for working 
on various supply voltages, the output 
being regulated according to the number 
of valves connected to the secondary. 
Contrary to usual practice, the primary 
is not a tapped winding, the tapping 
points being made only on the secondary 


+ 


For A.C. filament supply—the new Geco- 
phone mains transformer, 


leads and brought out to five terminals, 
Instructions are supplied with the trans- 
former showing the method of connect- 
ing up, depending upon the supply volt- 
age and number of valves connected to 
‘the output. The design of the trans- 
former permits of its use on supply volt- 
ages between 200 and 260 at frequencies 


of 40 to 100 cycles and an‘output up to 
8 amperes is obtainable at 3.5 volts. — 
The design, as regards arrangement of 
windings and method of clamping the 
core stampings as well as the method of 
assembly and insulating the windings, 
follows small power transformer practice. 


The general dimensions are liberal, and — 


the cast-iron outside container is of heavy 
construction. The meta] cover over the 
terminals prevents the fingers coming into 
accidental contact with the supply volt- 
age, and short-circuiting of the mains 
cannot easily occur. In operation there 
is practically no stray field, which, of 
course, might link with the audio-fre- 
quency amplifying equipment. The 


transformer when. on full load is quite 


silent. 
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“NEGROLAC” AERIAL WIRE. 


A new form of aerial wire bearing the 
name ‘*Goltone Negrolac Aerial” is a 
recent product, of Ward and Goldstone, 
Ltd., Frederick Road (Pendleton), Man- 
chester. As it is only necessary for an 
aerial wire to serve as a conductor of 
moderately low resistance it would seem 
that there is little scope for producing 
specially constructed wires for aerial use. 
When erecting and using aerials, however, 
other requirements become apparent. 
First of all a wire that will not kink is 
a distinct advantage, and one that can 
be unwound without spiralling into loops 
is less likely to become broken when sub- 
sequently subjected to tension owing to 
the pulling out of bends. oS 

The new Negrolac wire is not springy.. 


It can be easily paid out without — 


kinking, and its smooth surface prevents. 
it becoming entangled with. foliage or 
other surrounding objects with which an 


aerial usually engages: in’ ‘the process of . 


erection. The wire consists of 49 strands 
of No. 34 S.W.G. enamelled wire 
assembled in sevens.’: It has a. woven: 
covering resembling insulating | sleeving 
treated with a flexible black enamel, 
rendering it entirely’ waterproof. The 
wire is not unduly heavy, offers little 
wind resistance, being about fin. in dia- 
meter, 
pull without stretching. As well as these 
mechanical advantages the aerial wire can 
be recommended from the electrical 


ie 


and will withstand considerable. 
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Latest Products. 


standpoint as possessing a particularly 
low resistance, the dimensions of the con- 
ductor being far in excess of normal 
reception requirements. 
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UTILITY ALUMINIUM CONTAINERS. 


A constructional article in a recent 
issue described the building of a short- 
wave receiver in which a new feature 
had been incorporated. Instead of the 
usual form of polished wooden cabinet 
the use of an aluminium containing box 
was shown which would not only serve. 
as a screen, and prave far more durable 
than wood, but would withstand ex- 
treme climatic conditions, as well as 
possessing a particularly attractive 
appearance. | 

The use of metal containers is likely 
to become popular, and to meet the 
demand for containing boxes of this type 


Is the metal container likely to replace . 
the wooden cabinet for set building ? A 
specimen aluminium container recently — 
introduced a Messrs. Wlikins . .& 
right, Ltd. mee 


Wilkins and Wright, Ltd., Utility 
Works, Kenyon Street, Birmingham, are 
now placing on the market a range.of 
metal. boxes. dt prices comparable with 
the -usual wooden cabinets. ; 

The box- examined was found to -be 
exceedingly well: made. All edges. were 
found to be cleanly cut and the two 
halves held together by brass’ hinges 
formed a good, smooth fit when the ‘box 
was closed. All corners were made’ by 
bending the aluminum to form a ‘seam 
and the faces held together by rows of 
neat aluminium ‘rivets. The sheet alu- 
minium employed was about No. 16 
S.W.G., so that the sides of the box were 
entirely rigid without any tendency to 
bulge and could not be depressed. 
good white finish was given to the alu- 
minium, probably by some process of 
chemical immersion, 


>. 
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SELECTIVE MORSE RECORDING. 


Some Further Notes ‘on the Hot=wire - Microphone ‘and AudiozResonant Selection. 


By G. G. BLAKE, M.I.E.E., F.Inst.P. 


N a lecture entitled ‘‘ The Hot-wire Microphone and 
Audio-Resonant Selection,’’ which he delivered 
before the Radio Society of Great Britain on 

May 25th, 1927 {see Experimental Wireless, 
1927), the author described a method of selective recep- 
tion, and showed that it was possible to select messages 
from one or more of a number of radio transmitting 
stations which were being simultaneously received. The 
method embodied the use of hot-wire microphones and 
acoustic resonators. 

The intention of this article is to augment the lecture 
and give constructional details which should save time 
and trouble for anyone wishing to repeat the experiments. 

Fig. 1 is a photograph of the apparatus employed in 
the ‘‘ zero shunt ” circuit, by means of which the signals 
after selection by a hot-wire microphone were aniplified 
and recorded. For convenience in referring to this photo- 
graph a diagram of connections is reproduced in 
Fig. (a). i 

The parts of the apparatus seen in the photograph 
which correspond to the latter are as follow :—- 


Mounted on the vertical ebonite panel (shown on the 


extreme left) are :— 


(1) A variable resistance R; this may conveniently be 


made by painting a žin. band of blacklead across about 
2}in. of the ebonite, connections being made by means 
of a switch and studs embedded thereon (ordinary 
household blacklead answers quite well made into a thick 
paste with methylated spirits and applied with a brush). 


August, | 


When finished the range of resistances available should 
be between the values of 100 and 660 ohms. 

(2) A potentiometer S is connected across the 6-volt 
battery which is employed to heat the filament of the 
valve V. This potentiometer, as will be seen, supplies 
the opposing E.M.F. for the ‘‘ zero shunt ”’ and balances 
out the plate current. | 

(3) The rheostat shown at R, controls the filament. 

(4) Behind the valve V, and nearly hidden thereby in 
the photograph, is a 440-ohm variable resistance R,. 
This is not shown in the diagram; it is employed in 
Series with the not-wire microphone in order to control 
its heat. 

Mounted on the baseboard (from the left) are the fol- 
lowing: A valve holder and a B.T.H. B4 or other 
similar valve. Behind the latter and hidden in the, 
shadow is an iron-cored transformer, the primary of which 
is wound to a resistance of 220 ohms, and its secondary 
to a resistance of 9,600 ohms. The primary winding 
as shown at T in the diagram is connected in series with 
a milliammeter, mA, a hot-wire microphone (to be 
described in detail later), and the full 12 volts of the 
battery employed to supply current for all the different 
circuits. (Neither the batteries nor the hot-wire micro- 
phone are shown in-the photograph, Fig. 1, as they are 
not mounted on the baseboard.) 

To the right of the milliammeter on the baseboard a 
delicate galvanometer can be seen. This is connected 


in the plate circuit of the valve in series with the wind- 


Fig. 1.—General view of audio-resonant, recording apparatus. 
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Selective Morse Recording.— 
ings of a Siemens or other sensitive form of relay, w hich 
_ is seen by the,side of the galvanometer. 

The recorder is seen on the extreme right of the ahai 
graph. This is an old Post Office Morse inker which 
has been converted into a ‘‘ siphon ’’ recorder in a 
similar manner to that described by W. Winkler in The 
Wireless World, June 25th, 1924. The current operat- 
ing this recorder is obtained from a 4-volt tapping as 
shown in the diagram, and is regulated by means of a 
440-ohm series resistance R,, which can be seen at the 
back of the baseboard in the photograph. 


1-377- 
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Fig. 1(a).—Circuit diagram of apparatus shown in Fig. 1. 


~The two terminals marked + and — on the front 
of the baseboard are for connection to a pair of 60-ohm 
telephones w hich are included in series with the secondary 
circuit of the relay and the ‘‘ siphon ’’ recorder. When 
adjusting and setting the latter it is most helpful to 
follow the signals in the phones, to ensure that the 
recorder is responding accurately. 

- Terminals for connection to the various tappings of 
the 12-volt accumulator and the 75-volt H.T. battery 
are provided on the ebonite panel. 

Fig. 2 is a photograph of three resonators each of 
which is fitted at its orifice with a hot-wire microphone. 
All of them answer quite well, which shows that there 
is considerable latitude in their shape and densigi 

The largest one, marked A 
in the photograph, is seen as 
viewed from its: end; its 
microphone is arranged at 
the orifice (a round hole In 
the end of the cylinder ĝin. 
in diameter) and just within 
the cylinder. In front of 
the hot-wire and on the out- 
side of. the , cylinder an 
adjustable slit diaphragm is 
fixed. 

The slit,’ which can be |" 
made as narrow or as broad 
as desired, runs parallel with, 
the hot-wire. This resonator 
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was made from a large tin (originally used to contain 
photographic chemicals) 6in. in diameter and 15in. long; 
its acoustic frequency is about 224, in pitch a little 
lower than the middle C of a piano. 


Adjustable Resonators. 


B in Fig. 2 is another resonator made of glass tube 
t4in. in diameter. This is mounted on a wooden base 
which supports it in alignment with and opposite to an 
‘< Amplion ’’ loud-speaker. The distance of the. latter 
from the resonator can be adjusted -by means of a micro- 
meter screw S. The microphone is mounted at the 
orifice of the resonator behind a slit diaphragm. 

In practice it was found better to collect the sound 
of the received signals by means of a mouthpiece M (the 
mouthpiece from an old carbon-grain P.O. microphone 
was used). This resonator is gin. long when its plunger 
is fully extended, and responds to a frequency of 376, 
a few notes above the middle C of a piano. 

The third resonator, shown in the foreground of Fig. 2, 
is made of glass tube rin. in diameter and 21in. long. 
This has a frequency of 160 (five notes below middle C). 

The plungers by means of which the effective lengths 
of these resonators are adjusted consist in each case of 
two cardboard discs, the space between which is packed 
with cotton wool. When the discs are screwed together 
by means of a nut on the end of a threaded plunger 
rod R, the cotton wool is squeezed outwards sufficiently 
to form a tight packing against the walls of the resonator. 


The Hot-wire Microphone. 


A word or two as to the construction of the hot-wire 
microphone may be useful. The Wollaston wire which 
is employed for this purpose is obtainable from Messrs. 
Johnson, Matthey and Co., of Hatton Garden, London, 
and is 0.o0o1in. in diameter. 

Fig. 3 shows a siniple method of mounting. `X is a 
fibre “washer, the Wollaston wire is laid across the hole 
in the centre of the washer and clamped at each end by 
means of two small brass washers, Y and Z. In order 
to allow for variations in the length of the wire when it 
is afterwards heated it is allowed to sag slightly. 
Wires L and L’, which are connected to the bolts, are 
connection wires. Having mounted the Wollaston wire, 
the next thing to do is to remove the silver sheath from 
that portion of it which is to act as the microphone. -Fot 
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Selective Morse Recording.— 
this purpose a small brush is made by inserting a very 
smal] tuft of cotton wool into the end of a fine glass tube. 


This is dipped into strong nitric acid and is very gently _ 


brushed over the centre portion of the Wollaston wire 
until all the silver has been removed from a length of 
about in. at its centre and its almost invisible 
_ platinum core laid bare. It is helpful to wear a watch- 
maker’s lens while performing this delicate operation. 


BAGK VIEW SECTION 


FRONT VIEW 


Fig. 3.—Constructional details of the hot-wire microphone. 


. It now remains only to close up the central hole in the 
washer and formi a slit diaphragm having an opening 
about sin. wide running parallel with the Wollaston 
wire as shown at G. The celluloid backing from an 
old photographic film answers very well for this pur- 
pose, and it can be attached to the front side of the 
washer by screws or by means of adhesive plaster. 


By reference to Fig. 3 it will be seen that the slit 


diaphragm and the Wollaston wire are mounted on 
opposite sides of the washer. ~- 


= suitable resonator. 


e 


Wireless 
World 


£05 


The microphone is now complete and ready for mount- 
ing (with the Wollaston wire inwards) on the end of a 
For experimental. purposes a binding 
of adhesive plaster answers admirably for holding it in 
position. 

When this has been: accomplished the mouthpiece from 
an old P.O. microphone can be fixed in front of it (also 
with adhesive plaster) and the instrument is complete. ` 

Great care must be taken when the Wollaston wire is 
first heated. As much resistance as possible should be 
put in series with the hot wire when the current from 
the 12-volt accumulator is switched on, the filament being 
watched carefully as the resistance is reduced and as 
it is gradually heated up to just dull red heat. (Its 
reddish glow should be only just discernible in a 
darkened room, and that only from quite close by.) It 
will be found that this form of microphone has a long 


‘life, and, so long as the milliamperage passing through 


it is noted and never exceeded, it will last miuch longer 
than the filament of a thermionic valve. 3 

It is a good plan to arrange a stop on the dial of the 
rheostat so that it is impossible to turn it too far and 
burn out the hot-wire. If such an accident should 
occur it 1s not at all a difficult matter to mount up a new 
filament. | 

In practice the following method will be found the 
simplest when setting the relay :— | ` 

First balance out the plate current by adjustment of 
the slider of the potentiometer until the needle of the 
galvanometer is at zero. | 

Next carefully adjust the setting of the relay contacts. 
When this has been done the relay itself should not 
require: any further adjustment. Any necessary subse- 
quent adjustments can now be made by means of the 
slider of the potentiometer. 


~ (To be concluded.) 


General Notes. . i a: 
Capt: R. Tingey asks us to state that 

he is still receiving cards and letters for 

2LV and 2LW. He gave up his trans- 
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.supplement and correct the list of 
amateur transmitters in Spain which 
appeared on page 268 of our issue of 
March 2nd, 1927. 


mitting licence a year ago, and these 
call signs have been re-allotted: 2LW 
to Mr. F. H. Lawrence, ‘‘ Lyncroft,’’ 


Albion Road, Sutton, Surrey. We shall. 


be glad if the present holder of the call 
sign 2LV will let us have his name and 
address for inclusion in our lists. 

XEK 4AP is the call sign of an aero- 
plane which often flies between Berlin 
and Cologne and transmits on a wave- 
length of 42.5 metres with an input of 
20: watts off a 200-volt generator. 
operator will welcome reports, which may 
be sent via Deutscher Funktechnischer 
Verband, 19, Blumenthalstrasse, Berlin, 
W.57. | 
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Short-wave Transmissions. 


NU 2XG, the Western Electric Co.'s 
station at New York, is still -attracting 
considerable interest among listeners. 
We understand that this station is used 
as a short-wave relief for transatlantic 
telephony when, on account of atmo- 
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_ TRANSMITTERS’ NOTES | 
| AND QUERIES. : 


spherics or other causes, the ordinary 
long-wave telephony between New York 
and Rugby is unsatisfactory. 

The short-wave stations at Nauen are 
also. very active; AGA transmits tele- 
phony and Morse on 14.9 metres and 
AGC on 17.2 metres. A correspondent 
in Bristol finds that they suffer badly 
from fading. On a fèw occasions he 
has received both transmissions at. almost 
full loud-speaker strength on two valves, 
but this has lasted for only a short time, 
the signals having gradually died away 


until it hag been impossible to hear even 


the carrier wave on the headphones. 


Spanish Amateurs. 


Through the courtesy of Sefior Miguel 
Moya (EAR 1), Madrid, we are able to 


Corrections. 
EAR 23 J. N. D. Custodio, Calzada 40, Ecija. 


EAR 32 B. Ferraz, Villa Primitiva, Ciudad Lineal 
Madrid. a, a 


Additions. 


. EAR 56 J. Calvo, Cardenal Cisneros 15, Madrid, 


EAR 57 C. Igartna, Montera 39, Madrid. 

EAR 58 E. Gabana, Camaiio 9, Figueras. 

EAR 69 1. Mas, Fabrica 16, Palma de Mallorca. 
EAR 60 R. Sagrera, Salmerón 187, Barcelona. 
EAR 61 J. Romero, Provenza 276, Barcelona. 


. EAR 62 L. Picallo, Establiments, Palma de Mallorca. . 
EAR 63 F. Balsells, Pza Constitucion 16, Reus. 
EAR 64 D. Liria, Emilio Ferrera 4, Almeria. 
EAR 65 A. Creixell, Sebastian Souviron 8, Malaga: 
EAR 66 L. Derqui,. Duque Sto. Mauro, Hotel B. del 

Rio, Sardinero. ; 

EAR 67 C. Pereda, Lope de Vega 2, Santander. 
EAR 68 A. Botella, Elche. 
EAR 69 M. Lora, Sta. Lucia 4, Puerto de Santa Maria. 
EAR 70 M. Telleria, C. Santa Clara, Tolosa. 
EAR 71 F. Brotad, Capuchinas 1, Palma de Mallorca. 


0000 
QRAs Wanted. . 

EIOC7, SA HG1, ELLA6Z, XEF 
Omega, XEF 8TA, EX 1AS, LP 1, RKF, 
ZHJ, RRP, SBFP. - : 
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The following abstracts are prepared, with the permission of the Controller of H.M: Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each. 


‘Plastic ?? Broadcasting. 
(No. 270,001.) 


Application date: February 2nd, 1926. 


In order to secure a plastic or stereo- 
phonic effect, the Standard Telephones & 
Cables, Ltd., propose to separate the 
upper and lower side-band frequencies of 
a single carrier-wave which -has been 
modulated with low-frequency oscilla- 
tions having a definite phase-difference. 
As shown, the carrier frequency is sup- 
plied from an oscillator O to two modu- 
Jators B, B, arranged in push-pull. Two 
separate pick-up microphones M, M, are 
located near the orchestra but at a suff- 
cient distance from each other to secure 
a definite phase-displacement. The input 
is passed through amplifiers A, A, to the 
modulators. The resulting output will in 
both cases contain sum and difference 
components of the carrier-wave and 
musical frequencies. 

A filter circuit F is arranged to pass 
the higher side-band components, whilst 
a second filter F, passes the lower side- 
band frequencies. Sufficient overlap is 
provided to allow a certain proportion of 
the original carrier-wave also to appear 
in the combined output circuit leading to 
the transmitting aerial. 

The radiated energy, therefore, contains 
two separate ‘‘ versions’ of the original 
sound, At the receiving station the in- 
coming signals are passed first through 
two filters similar to F, F,, and then 


through two separate detectors, D, D,. 
The rectified currents are finally fed to 
the separate earpieces of a pair of head- 
phones, or. to two separate loud- 


_ speakers, so that the spatial distribution 


of the original sounds is accurately repro- 
duced. 
0000 


Neutralising Inherent Reaction. 
(No. 271,253.) 
Application date: June 8th, 1926. 

In addition to the usual neutralising 
condensers N.C. for stabilising the 
operation of high-frequency amplifiers, 
an auxiliary closed circuit comprising in- 
ductances L, L,, and capacity C is utilised 
to compensate for residual coupling 
effects. The coil L, which has very few 


turns, preferably only two of stiff wire, 


Auxillary circuit for neutralising residual 
coupling effects. (No. 271, 53.) 


Transmitting and receiving circuits for stereophonic broadcasting. 


(No. 270,001.) 


` capacity of 0.006 mfds. 


is coupled to the grid circuit of the first 
valve, a similar coil L, being coupled to 
the grid circuit of the third or any sub- 
sequent valve. It is essential that at 
least two valve stages should separate 
the coils L, L,. The condenser C has a 
Patent issued to 
the Igranic Co. and P. W. Willans. 


0000 
Push-pull Amplifiers. 
(No. 271,222.) 
Application dates: April 14th and 30th, 
1926 


It is usual to supply the filament cur- 
rent in parallel to amplifiers arranged in - 
push-pull relation. Whilst this has the 
advantage of preserving symmetry be- 
tween the respective grid potentials, it 
is sometimes advantageous to supply the 
filaments in series. 

In order to utilise a series filament 
feed, and at the same time to preserve 
the necessary symmetry of grid voltage, 
the secondary winding of the input trans- 
former T is divided, and the two ends 
are taken to two different tappings on 
the resistance Rg, which is in series with 
the filament supply from the mains M. 


Push-pull amplifier with filaments in 
series. (No. 271,222.) 
adopted for 
equalising the plate voltages applied to 
_the two valves, relatively to their respec- 


A similar method is 


tive cathodes. For this purpose the 
primary of the output transformer To 18 
split, and the two ends are taken to 
separate tappings on the resistance 
Rp from which the plate voltage 18 
derived. It will be seen that both resist- 
ances R, and Rg, together with the two 
valve filaments, are all in series across 
the mains M. Patent issued to the 
British Thomson Houston Co., R. © 
Clinker, and G. S. C. Lucas. 
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The Regional Scheme. . m 
5GB will start transmitting on Sunday, 

August 2lst, using a frequency of 610 

kilocycles, which. gives a wavelength. of 

491.8 metres. This station, which; ac- 


cording to Savoy Hill, must not on any 
account be termed ‘‘ Daventry Junior,” 


= will have an input of 30 kW. It will in 


general transmit programmes contrasting 
with those radiated by 5XX, which will 


- continue to relay London. A consider- 


able proportion of the programme of 5GB 
will be transmitted from the Birming- 
ham Studio, which will thus have a 
larger audience than hitherto. 


o000 


Preparing the Way. 


The entry of 5GB into the ether sig- 
nalises the first steps in the desired 
Regional Scheme. If favourably received 
by listeners, the road will be opened for 
the gradual extension of the scheme, 
under which the whole country will be 
served by pairs of stations with widely 
separated frequencies and probably 
equivalent power. 

In its experimental stage 5GB, situ- 
ated only a few yards from &XX, will 
have masts approximately 100 ft. high, 
but if and when the station . becomes 
permanently established 300-ft. masts 
will be substituted. 


o000 


Further Adjustment of Wavelengths. 


Under the equitable international dis- 
tribution of wavelengths, Great Britain 
has secured nine medium waves and one 
long wave for its broadcasting service. 
In orfler toe undertake the transmissions 
from 5GB and at the same time ob- 
serve the international agreement, certain 
wavelength adjustments have been neces- 
sary. SGB will rank as a high-power 
medium-wave station with a frequency 
of 610 kilocycles (491.8 metres). Bourne- 
mouth will revert to 921 kilocycles (326.1 
metres). - Transmission from Bieningham 
will be suspended. This does not mean the 
closing down of the Birmingham station. 
On the contrary, the new arrangements 
will have the effect of vastly increasing 


the audience of the Birmingham station, . : 


which will provide a large proportion of 
the programmes to be radiated by 5GB. 
Birmingham listeners will be able to 
adjust themselves to the new conditions 
with very little trouble. Many who, 
living close to the old transmitter, have 
relied upon indoor aerials will probably 
have to substitute outdoor aerials, It 
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FUTURE FEATURES. 


London. 

Aucust 22npD.—B.B.C. Promenade 
: Concert. 
: Avucust 23rp.—Musical Comed 
: Programme. ‘‘ Mary Stuart,” 
E a Play by John Drinkwater. 
i <Avucust 24rH.—The Kneller Hall 
: _Band. 

Birmingham, 

AUGUST 23RD AND 25TH.—B.B.C. 
‘Promenade Concert relayed 
from the Queen’s Hall, Lon- 
don. 

Bournemouth. 

Avcust 25rH.—A Musical Bur- 

lesque on the Trial Scene 

from “The Merchant of 

Venice.” l 

Avcust 26rH.—Promenade Con- 
cert from the Queen’s Hall, 


London. 
Cardiff. 
Avucust 24TH.—B.B.C. Promenade 
Concert relayed from the 


. Queen’s Hall, London. 

August 27tH.—A Running Com- 
mentary on the Glamorgan v. 
Somerset Cricket Match. 

Manchester. . 

Aucust 23rp.—B.B.C. Promenade 
Concert relayed from the 
Queen’s Hall, London. 

Avcust 25TH.—An Evening at 
‘Blackpool. The Wrylie-Tate 
Concert Party relayed from 
the Central Pier. 


Glasgow. . 
Aveust 27rH.—‘‘The Happy 
Hangman,” a Grotesque in 
One Act. | 


| Aberdeen. : 

Aucust 25TH.—‘‘ Heart’s Desire,” 

a Comic Opera in Two Acts by 
Mabel Constanduros. 

Belfast. i 

Avucust 24tH.—‘‘ Umbrellas,” a 

Comedy in One Act by Eliza- 
beth Baker. aE 
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ALL QUARTERS. 


is felt, however, that whatever temporary 
inconvenience or adjustment may be en- 
tailed is a trifling premium for the en- 


hanced service they and others will enjoy — 
permanently thereafter. - 


; oo0oo0o0 
Be Patient. 


In common with previous experiments 
leading ultimately to improved service, 
the.Daventry experimental station, while 
it will: give a satisfactory measure of 
reliability, cannot be expected to be as 
free from breakdowns as the established 
stations equipped on a basis of permanent, 
service. 

0000 - 
The Opening Programme. - 


The first item, to be transmitted on — 
August 21st, will be an organ recital by 
the Rev. Cyril Jackson, relayed from 
Southwark Cathedral.. This will be fol- 


lowed by a ballad concert, in which Miss - . 


Kate Winter (soprano), Mr. Tom Kinni- 
burgh (bass), and Miss Lena Kontero- 
vitch (violin) will participate. It is con- 
sidered only fitting that one of the early 
broadcasting artists—in the person of 
Miss Winter, who was first heard by 
listeners in 1923—should also be one of 
the first to be heard by 5GB listeners. 


C000. 


The Proms. 


Altnough Promenade .Concerts will 
be given every weekday during the sea- 
son, listeners should not imagine that 
every concert will be simultaneously 
broadcast from every station, leaving 
them no choice but to listen or switch 
off. London and Daventry, for instance, 
will not -be transmitting another 
“ Prom.” until next Monday (August 
22nd); on an average these stations will 
transmit two of the concerts each week, - 
but provincial stations will not necessarily 
take them on the same nights. Bourne- 


a mouth and Plymouth, for example, will 


have Thursday’s (to-morrow’s) concert 
while the remainder of the stations are 
giving their individual programmes. The 
microphone, however, will be in circuit 
for every concert, and it will be open to 
any station to take the whole or any part 
of a concert from the Queen’s Hall for 
which it has programme space. 


oou00 
Talks on Astronomy. 
Sir Oliver Lodge will talk about 


‘“ Pioneers in Astronomy ” in a series of 
broadcasts starting on September 29th. 
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London and Daventry’s Share of the 
“Proms.” l 

Promenade Concerts at the Queen’s Hall 
will run to September 24th. Those which 
will be broadcast from 2LO and 5XX as 
at present arranged are the following: 
August 22nd, 23rd, 25th, 29th and 30th, 
and September 2nd. 
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National and Symphony Concerts. 


As regards `the National and Sym- 
phony Concerts, it is expected that these 


will be simultaneously transmitted to all 


Stations in the -same_ manner as were 
broadcast..the National Concerts from 
the Albert Hall last season. 


onon 


Announcers’ Pronunciation. 


The publication of some of the recom- 
mendations of the committee appointed 
by the B.B.C. to advise upon words of 
doubtful pronunciation has occasioned 
considerable comment and not a little 
adverse criticism. It is admitted, how- 
ever, that though there are many words 
in our language which may correctly be 
pronounced in various ways, it is certainly 
desirable that every B.B.C. announcer 
should, as far as possible, use the same 
pronunciation. 

Without entirely agreeing in every de- 
tail with the recommendations of the 
committee, their names and reputations 


are in themselves a sufficient guarantee - 


that each dcubtful word has been care- 
fully considered and that the verdict has 
the concurrence of those in the highest 
authority. 
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Empire Broadcasting. 


The B.B.C. announces that it is defi- 
nitely committed to playing its rightful 
part in the development of Empire broad- 
casting. This has always been envisaged 
as an important objective. The B.B.C. 
states that so seriously does it regard 
the matter that it has declined to 
. accept premature and unsound proposals, 
the adoption of which, while yielding 
great publicity, would certainly retard 
and prejudice the full attainment of the 
objective. To undertake now the relay- 
ing of B.B.C. programmes on short waves 
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would arouse temporary interest, but 
would inevitably be followed by keen dis- 
appointment and disillusion when the 
measure of the unsatisfactory character 
of the service was fully comprehended. 
The B.B.C., relying on the best avail- 


One of the masts of the new Danish station 
at Kallundborg, which it is expected will 
be ready this month, 


able scientific opinion and research, with 
the full agreement and support of the 


authorities concerned and of enlightened 


public opinion both at home and abroad, 
is pressing forward with its plans for the 
regular provision of effective Empire 
transmissions. The problem is one rather 
of reception than of transmission, and it 
is in this direction that the B.B.C. is 
continuing elaborate research. The even- 
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The station building at Kalundborg under construction. 


'Tcherniak began teaching 
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tual service, if it is to reach the ma- 
jority, will be in terms of rebroadcast 
through existing Colonial broadcasting 
stations. Meanwhile the B.B.C. wishes 
amateur - transmitters every success in 
their efforts, which it is hoped may con- 
tribute to the solution of a problem still: 
baffling in many essential respects. 
Moreover, while continuing its work on 
Empire broadcasting, the B.B.C. is not 
disposed to give it priority over service 
to listeners in. this country, for whom a 
new and greatly improved system of dis- 
tribution is now in the final stages of 
preparation. 
l 0000 


The B.B.C. Arms. 


The emblazonment of heraldic devices 
symbolising the advancement of modern 
science must occasionally prove some- 
what of a problem ‘to the Oollege of 
Heralds, who doubtless experience some 
difficulty in reducing wavelengths or 
kilocycles to terms consistent with their 
stately and archaic phraseology. The 
new arms of the B.B.C., however, are 
symbolical without being complicated, 
and, I imagine, do not unduly strain the 
recognised laws of heraldry. My own 
recollection of these laws and language 
being extremely rusty, a plain and 
unheraldic description must suffice :— 

The shield has a blue {azure) ground 
on which is a terrestrial globe in white 
{argent) surrounded by a golden ring to 
represent broadcast transmission, and 
ranged about this are the seven remain- 
ing planets. 

The crest is a lion rampant holding in 
his right (dexter) paw a heraldic thunder- 
bolt representing respectively Great 
Britain and electric transmission. 

The supporters are two eagles with 
bugles to signify proclamation, the eagle 
being the swiftest bird recognised” in 
heraldry, though, incidentally, heralds 
may now have to revise their symbols to 
keep pace with aviation and wireless. 

The motto is, ‘Nation shall speak 


_ peace unto nation.” 


oo000 
A Popuiar Oratorio. 
Birmingham — listeners will hear 


Handel’s oratorio ‘‘ Judas Maccabeus” 


‘on August 28th. The soloists are 
Florence Holding (soprano), Gladys 
Palmer Pickering 


Cigale Tom 
(tenor), and Joseph Farrington (bass). 
‘© Judas Maccabeeus’? owed its inception 
to the victory of William, Duke of Cum- 
berland, over Charles Edward, the Pre- 
tender, at the Battle of Culloden, on 
April 16th, 1746. 


oo00 


Russian Music in Bournemouth. 


The Russian programme which had # 
be postponed from July 12th will be 
broadcast from Bournemouth on Ang 
24th. Miss Kathleen Mitchell will sing, 
to M. Gregori cherniak’s balalaika 
accompaniment, Russian and Tartar folk 
songs, arranged by Herbert Bedford, 
Julia Chatterton and Lady Brittain. 
himself the 
balalaika when he was still only 6 child. 
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The Choice of a Valve. 


OWADAYS, wien such a very. “large 
diversity of types of receiving ‘valve 
are found on the market, the experi- 
menter may be pardoned for finding himself thor- 
oughly bewildered when faced with the choice of a 
valve for a particular function in a wireless circuit. 
. This article is written with the intention of reviewing 


some of the principal considerations which govern the  ‘‘ 


selection of a valve, the standpoint being not that of 
discriminating between the valves of different makers but 
between different types of valve each of which is in 
general manufacture. 4 


Valve Constants. 


Valves, as is well known, are commonly classified in 
terms of their two characteristic constants, namely, in- 
ternal resistance and magnification factor. The former 
has been denoted more accurately ‘‘ slope ’’ resistance ; 
it has no relation to direct current resistance and only 


represents the effect which the -anode circuit has upon a. 


piece of apparatus to which it is connected and in which 
alternating currents are flowing. We may consider this 
matter roughly in relation to Fig. r (a). Here the grid 


of the valve is connected to any desired voltage and the 
plate circuit is completed through an oscillatory - circuit 
LC as shown in the figure, any desired value of high- 
tension voltage being employed. With the arrangement 
r (a) it will be found that the circuit LC is 


of Fig. 


Fig. 1.—The internal resistance of a valve exercises a damping 
effect on tuned circuits connected in the anode circuit. 


considerably damped, and by any method of measuring 


damping we could establish the fact that there was some - 


shunt resistance R (see Fig. 1 (b)) which had precisely 
the same damping effect on the circuit as the valve. This 
resistance is then equal to the internal resistance of the 
valve, measured at the specified value of high-tension, 
grid and filament voltages. l : 
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' stancy even extending to the 


tion. to Fig. 2. 
_ have a valve in the plate cir- 
= cuit of which is inserted a’ or., 
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It is a characteristic property of valves that when 
they are passing a plate current which -lies within 
certain reasonable limits their internal resistance is 

more or less constant. The value of plate current 
is capable of being regulated by both the grid and 

plate voltages, and the limits of plate current above 
referred to are those which correspond to the range of 
straight line characteristic.’? As for most reception 
purposes—it is the range of straight line characteristic 
with which we have to deal—this constant of the valve 
which represents its A.C. damping effect is of the 
greatest importance. 


r 


The Magnification Factor. 


The magnification factor of the valve may. be con- 
sidered perhaps more easily from the direct current stand- 
point. If we apply certain values of high-tension and 
grid voltage to a valve we will find a definite current flow- 
ing in the plate circuit. Suppose we increase the high- 
tension voltage, the current will increase; if we then re- 
duce the grid voltage we may bring the current back to 
its former value. It.will be found that the variation 
necessary with grid voltage will be considerably less than 
that originally effected to the plate voltage, and the ratio 
between the two will be 
tolerably constant over a 
very wide range of grid and 
plate voltages, . this con- 


curved parts of the valve 
characteristic. 

The significance of this 
constant in an A.C, circuit 
may be considered in rela- Fis. 
Here we 


2.—If the impedance of the 
choke is. migr compared with 


the internal resistance of the 

valve the ratio of v, to v, will 

equal the vae anpuacaton 
ct 


choke of very high impedance for some frequency which 
we may consider . as -audible, in order to fix ideas. -It is 
readily possible in’ practice to make a choke with an 
impedance of about 1o megohms, and if we consider the 
valve to have an internal: resistance of 10,000 ohms the 
choke thus has an impedance of 1,000 times the resistance - 
of the valve. If we consider the ideal case where the 
choke has an infinite impedance, matters will not ‘be far 
removed from what can be achieved in practice and we 


- shall therefore make this assumption in the present case.. 


Suppose, then, to the circuit cf Fig. 1 we apply an 
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alternating voltage v, between the grid and the filament. 
Since no current can flow in the circuit, a voltage will 
_ spring up across the choke in which the conditions of the 
experiment which has just been described will be auto- 
matically reproduced, 7.e., when the grid voltage in- 


creases by a certain amount the plate voltage will decrease - 


by an amount which is exactly that necessary in order 
to keep the plate current steady. The voltage across v, 
will thus be greater than that across v, in a constant ratio. 


Fig. 3.—Grid current, if present in a circuit of this type, exercises 
a serious damping effect on the input circuit. 


which is the magnification factor of the valve as previ- 
ously defined. 

In practice, as we cannot consider any impedance to 
be infinite, a certain amount of this magnification will 
be lost, but in audio-frequency circuits, at any rate, the 
fraction is often so small that for the purposes of rough 
calculation we estimate that the total valve magnification 
is produced in the plate circuit. 7 : 

In considering the purposes to which different valves 
may be applied we have therefore two main characteristic 
constants which exercise a predominant effect. There are 
also, however, other very important properties in a valve 
which must be taken into account. First we must know 
that we can apply to the valve such voltages that the 
internal resistance and magnification factor will have their 
stated value. Secondly, we must give due attention to 
the question of grid current, nearly always one of the 
banes of the radio experimenter. 

Both of these points can be cleared up by reference 
to the manufacturers’ published characteristics, and in 
order to appreciate these it is necessary to know precisely 
at what grid voltage the flow of grid current begins. 


Drake's Radio Cyclopedia, a complete 
and non-technical reference work, cover- 
ing over 1,500 subjects, arranged alpha- 
betically, with 985 illustrations, and in- 
cluding instructions for building, operat- 
ing and testing receivers, power units and 
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_ applied to the grid before current. starts to flow. 
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Usually this point is somewhere in the neighbourhood of 
the negative terminal of the filament, i.e., at zero volt- 
age if, as is customary, we reckon from this point. For 
certain valves, however, notably bright emitters and, 
occasionally, certain types of dull emitter, there is con- 
siderable grid current flowing at this point, and we have 
to apply a further negative bias in order to reduce it to 
zero. On the other hand, again, there are dull-emitter 
valves in which a considerable positive voltage may be 
This 
may be reckoned an advantage inasmuch as all the valve 
characteristics are better than they seem at first sight on 
account of it being possible to work satisfactorily at-a 


point further up the characteristic. Bo 


Effect of Grid Current. - 


In order to illustrate the effect of grid current, an 
instance may be quoted that came within the writer’s 
experience. A simple high-frequency circuit, arranged 
as in Fig. 3, was being tested, and two valves, of types 
which may be denoted as A and B, were being tried out 
in the H.F. position. These valves, according to the 
maker’s characteristics, were substantially identical, and 
measurements by well-known methods confirmed this fact. 
Valve A, however, gave on test very much`superior re- 
sults to valve B. | = 

On careful investigation it was found that, under 


parallel conditions, there was practically no grid current 


flowing in the case of valve A, whereas in the case of 
valve B a considerable amount was found. Adjustment 
of grid bias so as to cut off this grid current resulted in 
an improvement of signal strength in the case of valve B 
and a weakening of signal strength in the case of valve 
A, the result being that the valves ultimately worked 
practically as well as each other. The results showed, 
however, that it was possible to work further up the 
straight part of the characteristic with valve A, as the 
damping effect in the grid circuit was insignificant in 
comparison with that found in valve B under the same 
conditions ; the effect in the case of the latter valve. was 
as if a resistance (shown dotted in the figure) were placed 
in shunt across the grid circuit. l , 

There are other important reasons, of course, why it 
is necessary to avoid the flow of the grid current, notably 
in the case of audio-frequency amplifiers, where it is one 
of the most fruitful causes of distorted speech. The 
present example was given as it appeared to be one 
which was not widely appreciated. 

(To be continued.) 
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The Editor does not hold himself responsible for the opinions of his correspondents. l 
Correspondence should be addressed to the Editor, “ The Wireless World,” Dorset House, Tador Street, E.C.4, and must be accompanied by tke writer’s name and address. 


EMPIRE BROADCASTING. 


Sir,—Permit me to thank you for your Editorial of May 4th 
on Empire broadcasting. 

Before proceeding to discuss.the merits of such a scheme I 
would like to give you some idea of the success which has 
attended the relaying of transmissions from overseas high- 
frequency stations. I have not included the full programmes, 
as the matter would occupy too much space. 

Exrracr FROM Loc, DURBAN STATION.—INTERNATIONAL RELAYS. 

January 9th-16th, February 16th, March 6th, and subsequent 
dates we re-broadcast transmissions from 2X AF, KDKA, AGC, 
and PCJJ without a failure, reception being exceptionally good 
on all occasions. During one of these relays the steamship 
Asturias, with 400 American tourists on board, was lying in 
Durban Harbour, and greetings from the U.S.A. were received 
by the visitors via the Durban station. It has fallen to a 
foreign station tc be the first to cater for the wishes of the 
citizens of the outposts of the British Empire—a direct link 
with home—and be it said to the everlasting credit of the 
Philips Radio Station, PCJJ, that their relay of London and 
Daventry was a great success. 

it appears as if the responsible authorities at home wer 
deplorably lacking in their conception of the unbounded possi- 
bilities of Empire relay work and the priceless value of such 
a scheme in the event of a national crisis; to mention one 
example—in the event of war—a direct‘call by England’s states- 
men to the Dominions. 

‘lhe bonds of fellowship between the Mother Country and 
her Dominions would be forged in an unbreakable link by our 
participation in the social, economic, and educational life of 
the Homeland. ° 

lt is hard, if not impossible, for those fortunate enough to 
be domiciled in the British Isles to realise what such a link. 
would mean to the men and women of these far-off lands, 
bringing as it would the joy and pleasure of hearing speeches 
from their Majesties the King: and Queen and the leading 
men ,of this great commonwealth of nations. 

Picture for yourselves the men and women who live out on 
farms situated in the vast reaches and undulating plains of 
South Africa, Australia, Canada, New Zealand, and India, miles 
from the big centres with their bioscopes, theatres, and play- 


grounds, and try to realise what contact with home would mean | 


to them. I appeal to the listeners and Press in the British 
Isles to exert every effort to assist in establishing a short-wave 
station for this work. By doing so you will promote British 
trade and earn the everlasting gratitude of your brothers and 
sisters in our far-flung lands. Finally, I would mention that 
the South African stations will be working S.B. on high and 
low frequencies soon, enabling you to hear what is going on 
out here. Who will be first in the race? | 

I would like to take this opportunity of extending greetings 
to our colleagues in all-branches of the radio profession at home. 

NOEL DOUGLAS CUMMING, 
Asst. Engineer, Durban Broadcasting Station. 
Durban, South Africa. 
July 14th, 1927. 


Sir,—W5th reference to previous correspondence on-the above ' 
snbject, and particularly to Mr. Munn’s letter in your August 
rd issue, although some divergence of opinion exists on ways 
and means, there is, I think, a general feeling in favour of 
an Empire station, and there does not seem to be any need for’ 
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' to take action. 


further discussion on tħe desirability or suitability of the 
venture. : 

If we are to wait, as suggested by some, until the State takes 
up the matter, there is likely to be a considerable delay, since 
this question does not readily fall within the province of any 
Government Department, so one turns to the B.B.C. as the 
only competent body to accomplish something. 

With regard to the suggestion that it would be improper for 
the B.B.C. to divert programme revenue to other purposes, 
the position is somewhat equivocal; whilst, on the one hand, 
this organisation derives its income from licence fees paid by a 
section of the population (a rather large proportion of the 
tax-paying community, one might add), on the other hand, 
the B.B.C. is national in character, and has been granted a 
charter, together with the privilege of a mononoly, by the State 
in the interests of the general public. If Mr. Munns’ point 
of view were followed to its natural conclusion, the beer tax 
would be spent on the embellishment of public-houses, and the 
tobacco tax on providing bigger and better tobacconists: the 
disposal of the revenue from dog licences might present somc 
difficulty, but no doubt some means could be found of dis- 
posing of all this superfluous wealth in brightening the life of 
dogs in some way. A purist might complain that if the B.B.C. 
have no right to spend revenue in the general public interest, 
reciprocally the State has no right to grant the B.B.C. the 
monopoly of propagating sounds in a medium which is the 
property of all. : 

Returning, however, to a more practical view of the situa- 
tion, Mr. Munn gives us his views on a diversity of subjects, 
palpable red herrings to divert the attention of the reader from 
the main theme. In one particular he is quite right, however ; 
no authoritative person has so far come forward to give an 
estimate of what a short-wave station would cost. Mr. Munns’ 
mention of £20,000 a year-as a basis for discussion is a figure 
we can no doubt reject, having regard to the fact that Mr. 
Marcuse, without, one gathers, any financial support from the 
general public, intends to run a station for a few months. 
The B.B.C. have, as stated by Mr. Dallas Bower, enormous 
resources at their disposal and no doubt equipment lying idle 
which can be utilised until matters are put on a proper foot- 
ing, when no doubt the original outlav could be recuperated ; 
and the expense is likely to be so small, relatively, that adher- 
ence to the thesis that programme revénue must remain invio- 
late would. be on principle only—a principle whose validity is 
open to discussion. 3 

I trust that Mr. Munn does not, as he states, represent the 
views of the average listener, but if he does, and the B.B.C. 
do not feel justified in making a move, they should announce 
the fact publicly, so that the proper authorities might be invited 

H. D. HARRIS. 

Garches, France. j 

August 8th, 1927. 


METRES OR KILOCYCLES. 

Sir,—Though your admirable Editorial on the subject „of 
“ Metres or Kilocycles ’’ states the case for and against the 
proposed changes in calibration nomenclature very fully, there 
are some aspects of the question -which require illumination. 

(1) Commercial stations all work to the wavelength scale. 
Considerable confusion may arise unless the change, .if change 
there is to be, is applicé to all stations. No difficulty will 
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be found by the professional in working with two scales, nor, 
probably, by the majority of your readers; but it is the B.B.C. 
which is proposing the change, and the B.B.C. caters for a vast 
body which contains a large number of semi-educated persons— 
from the radio point of view—who have some glimmering of 
the idea of a wavelength but who never will understand a 
kilocycle. : 

(2) If it is not already so the case will soon be that the 
majority of listeners are not in the least concerned with techni- 
calities of broadcasting. They are not interested in either wave- 
lengths or kilocycles. They do not understand them and do 
not want to do so. They work on the dial. ‘‘ It comes in at 
55.” 
use as a scale for your spectrum. 

My own feeling is that, as regards the general listening public, 


no case has been made out for a change by the B.B.C., unless ` 


commercial stations are to change, when the B.B.C. must fall 
into line. ERNEST H. ROBINSON. (5YM.) 
Pirbright, l 
August 3rd, 1927. 


THE PROPOSED REGIONAL SCHEME. 


Sir,—Capt. Eckersley’s interesting article on the proposed 
distribution of broadcasting stations seems to me to disclose a 
very serious position which calls for united efforts on the part 
of listeners to prevent a great injustice being perpetrated. 

It seems to me that as a non-profit-making public service it 
is the primary duty of the B.B.C. to provide the best service 
in their power and to distribute it as equally as possible to 
the whole country, and not to concentrate their service on certain 
favoured areas so as to earn a larger number of licence fees 
and to save expense in building transmitters. If any distinc- 
tion is to be made, it should be rather in favour of the remote 
country districts, whose inhabitants have not the alternative 
distractions which seem to prevent townspeople from listening 
very often to the wireless programmes. Yet it is apparently 
proposed to transmit from five centres only, at such a power 
as will give a “ B” service over a distance of 50-70 miles. 
The B.B.C. will hardly venture to leave Northern Ireland 
without a station at all, so that .they will have only four trans- 
mitters left to cover Great Britain. A simple calculation will 
show that four circles of 70 miles’ radius (Capt. Eckersley’s 
highest figure) will, after allowing for area lost over the sea 
and/or by overlapping, cover only two-thirds of the 90.000 
square miles of Great Britain. In other words, one-third of 
the country is to be permanently condemned to a ‘‘C”’ service 
or worse. 

If the whole ten frequencies allotted to this country were 
used without duplication it would be possible to give a “ B” 
service to every district except the outlying parts of Scotland, 
Wales, and Cornwall, which certainly present a problem unless 
we can afford to waste considerable energy over the sea; but 
most of these should get a “C?” service, and ‘‘ man-made 
static’’ should be rare in these districts. This is postulating 
stations which would give a “ B ” service area of only 50 miles, 
so that economy of power would be effected. 

Roughly outlined, such a scheme would need the retention 
of the present high-power station at Daventry, which I assume 
to have a ‘‘B”’ service area of at least 80 miles on account 


of its high wavelength and consequent less rapid attenuation.. 


Eight new stations would be needed, somewhere in the neigh- 
bourhood of the following points :— 

(1) Sevenoaks,:(2) Amesbury, (3) Builth Wells, (4) Nantwich, 
(5) Goole, (6) Middleton-in-'Teesdale, (7) Carstairs, (8) Central 


Highlands. 


This would use up nine of our frequencies, and the tenth would 


be occupied by three low-power stations giving a ‘‘ B” service 
area of 35-40 miles and situated near Okehampton, Thetford, 
and Central Ulster. These would S.B. programmes from the 
other stations, but not from the adjacent ones: All other 
stations would normally have their own programmes. 

It will be seen that none of the places mentioned is on the 
coast, as I consider this is a wasteful position, and, further- 
more, I consider that too much account should not be taken 
of existing telephone facilities, as surely the B.B.C. onght, if 
necessary, to erect its own land lines. Any scheme should be 
worked out on geographical considerations first and al] the time. 


From their point of view it doesn’t matter what you 
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lf any of your readers who are interested in this matter 
care to try placing discs of tracing paper of appropriate sizes 
on a map ot Great Britain they will find that, in addition to 
covering practically the whole land area with a “B ” service, 
this scheme would give large areas two and often three alter- 
native ‘‘ B” services, while most of the centrally situated dis- 
tricts would have anything up to half a dozen programmes at 
good strength to choose from. It is true that I assume a 
reasonably selective receiver, but I think I am entitled to do 
so, as Ít is manifestly unfair to penalise vast districts because 
owners of old-fashioned sets may be too conservative to modernise - 
them, or, as Capt. Eckersley suggests, too lazy to use them 
when they are modernised. I would suggest to Capt. Eckersley 
that listeners who want their wireless to be as simple as the 
cigar lighter will be content with the programme which is on 
tap from their local station, while those who are prepared to 
take some interest in their receiver, even if only to the extent 
of tuning in transmissions at different strengths, deserve better 
treatment than he proposes to give them. 

The application of the same tracing-paper test to Capt. 
Eckersley’s five-station scheme will show strikingly the large 
districts which would be outside the pale of the “ B” service, 
and I trust that listeners will note this and protest energetically 
against such inequitable distribution. 

Puddington, Devon. ROGER KINGDON. 

August Ist, 1927. 


HANDICAP OF THE CHEAP VALVE SET. 


Sir,—After reading your leading article on the handicap 


‘of the cheap valve set we cannot help thinking that it is about 


time something was really done about Marconi royalties. 

Take our own particular case. We are now preparing for 
the coming season, and, despite the opinions of many, we 
know that there is still a big market for a moderate-priced set. 

To meet this we have designed a good two-valve set, capable 
of receiving several stations on the loud-speaker, to sell at the 
very low price of £5, and this complete with valves, accu- 
mulator, high-tension battery, all accessories, and a good loud- 
speaker. . 
PBut here is the snag. To this price we must add 25s. 
royalty, and we fail to see why for a set of this price such 
a proportionately high royalty should be charged. | 

We are in entire agreement with your remarks that a change 
in the basis on which the royalties are calculated is long 
overdue, and suggest that a levy of ten per cent. on the retail 
price of all complete sets would be far more ‘satisfactory all 
round, 

We must not lose sight of the fact that there are still a 
few million potential- listeners, and as every set sold means 
10s. per year in licence fees these potential listeners could 
contribute another million pounds per year to the B.B.C. for 
programme building and a little bit over for that Empire sbort- 
wave station. . 

There is no doubt as to the unfairness of the royalties on 
the low-priced sets, and we think everybody interested in © 
radio should do all in their power to bring about this change. 

Liverpool- HAROLD KNOX, 

July 27th, 1927. p-p. M. Stanley and Co. : 


RECEPTION OF PEACE BRIDGE CEREMONIES. 


Sir,—I listened to the broadcasting of the Peace Bridge cere- 
monies from station 2XAD last evening. - 

The reception on my 0-v-1 Hartley Circuit receiver was aS. 
clear on phones as the local station, 2LO, is on a one-valve 
receiver with reaction. Every word was heard, fading was 
practically non-existent, and atmospherics were not at all 
troublesome. , 

I consider the B.B.C. could have re-broadcast the whole or 
any part of this transmission with great success, and if they 
did not do so have missed another great opportunity. I do 
not know whether they re-broadcast the Prince of Wales's and 
Mr. Baldwin’s speeches or not, as I was too interested in listen- 
ing to the direct transmission to switch on my higher wave 
length receiver. ALEC A. KEEN. 

Chesham Bois, 

August 8th, 1927. 


A 36 


“The Wireless World ” Information Department Conducts. a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, written on one side of the paper, and headed “Information Department.” One question only 
shóuld be sent at a time, and must be accompanied by a stamped, addressed envelope for postal reply. Any diagram accompanying the 
question should be drawn on a separate sheet. No responsibility will be accepted for questions ‘sent in which do not comply with these rules. 


Broadcasting in the Tropics. 

I shalt shortly be proceeding to West 
Africa, and wish to build and take 
with me a receiver which would be 
capable of bringing in the British and 
Continental broadcasting stations, 
and should.:be glad tf you could 
recommend to me a suitable design. 


There is no receiver, however great 
the number of valves .you use, which 
could be guaranteed to receive the sta- 
tions you require in the locality you 
mention. 
and sub-tropical countries is the ques- 
tion of atmospherics, which are extremely 
fierce and very persistent during the 
greater part of the year. The greater 
the number of H.F. valves used in order 
to get sensitivity the more troublesome 
are the atmospherics, and it might well 
be said that a plain straightforward 
receiver like the “All Wave Four,” for 


instance, would stand as great a chance | 


of giving, satisfactory results on those 
comparatively rare occasions when atmo- 
spherics were not too conspicuous as 
would a much more elaborate and costly 
set. 

As you may yourself know from ex- 
perience, in this country atmospherics are 
usually worse on the long Daventry wave- 
- length than on the normal broadcasting 
wavelength, and it will often be found 
that when atmospherics are bad on the 
normal broadcasting wavelengths of 200 


to 600 metres, and far worse on the’ 
longer wavelength of Daventry, that on. 


short wavelengths of 30 metres or so 
they are conspicuous by their absence. It 
might be said, therefore, that the short 
wavelengths are the salvation of people 
living in remote parts of the world, such 
as you are intending to do. Apart 
from this, short-wave transmissions have, 
generally speaking, a very great range, 
considering the small inputs. which are 
used in the transmitters and the quite 
simple apparatus that is necessary to 
receive them, and, moreover, these long 
. Tanges can often be obtained in daylight. 
As you may know, the Dutch station at 
Eindhoven, Holland, constructed for the 
purpose of broadcasting to the, distant 
Dutch East Indies, etc., has proved 
remarkably successful, whilst the trans- 
missions from the American’ short-wave 
broadcasting stations are received with 
great success, not only in this country, 
but also in South Africa. 
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of the “ Empire ” 


The great trouble in tropical © 


You could not do better, 


dated June 29th, where 
full constructional details will be found 
broadcast receiver. 
Moreover, this instrument was described 


= with the special requirements of tropical 


countries kept in view, and an all-metal 
container was used, for, as you doubtless 
know, the ordinary wireless receiver often 
has a short life in a tropical country, 


‘owing to the ravages of climate and 
certain members of the insect world. An — 


instrument such as we have described 
will probably afford you far better enjoy- 
ment than a broadcasting receiver de- 
signed for use on the ordinary wave- 
lengths. Unfortunately, there is no 
short-wave broadcasting stabion in this 
country at the moment, although, as 
every reader of The Wireless World will 
be aware, a fervent hope is entertained 
of remedying this state of affairs in the 
not too distant future. 
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A Simple Crystal Set. 


I wish to construct an efficient crystal set 
using a centre-tapped plug-in coil, 
the receiver covering both long and 
short broadcasting wavelengths, and 
I shall be glad if you will give me 
a suitable circuit. L. S. R. 

We give in Fig. 1 a circuit suitable 
for your purpose. The centre tapping on 


the coil provides an excellent means of 


Fig. 1.—Simple crystal set using- centre- 
tapped coil. 


reducing both aerial and crystal damp- 


ing, and so increasing the actual voltage 
developed across the tuned circuit, there- 
by increasing signal strength and at the 
same time sharpening tuning. 


in our: 
‘opinion, therefore, than to build or pur- 
chase a good short-wave receiver, and. 
.we would refer you to our special short- 
‘wave number 


0:0003 or 0:0005 Mfd. ? 


I am building the “ Everyman . Four ” 
receiver, but wish, if possible, to use 
0.0005 mfd. condensers instead of 
0.0003 mfd. specified. Will this re 
sult in any disadvantage? D.G. 


Assuming that your condensers have as 
low a minimum value as a good 0.0003 
mfd. condenser, then the only disadvan- 
tage which will result will be that you 
have a very crowded tuning scale, for the 


following reason :— 


In the ordinary 0.0003 mfd. condenser 
the whole of the tuning range from 
minimum capacity up to 0.0003 mfd. 
capacity is spread over 180 degrees of 
the dial. Now, in the 0.0005 mfd. con- 
denser, naturally the same wavelength 
band will be covered between minimum 
and the point on the dial which is equiva- 
lent to a capacity of 0.0003 mfd., and, 
naturally, the dial spacing between these 
two points will be less than 180 degrees, 
since you have the capacity from mini- 
mum to 0.0005 mfd. squeezed into the 
whole 180 degrees of the scale. There- 
fore you will have the came amount of 
stations squeezed into a much smaller 
space on the dial, which will be rather 
disadvantageous. You might argue that 
an advantage would be gained in so much 
that the tuning range of the set would 
be greatly extended in an upward direc- 
tion. This advantage, however, is only 
an apparent one, since you will find that 
the set will become comparatively insen- 
sitive when working on that part of the 
condenser capacity above 0.0003 mfd. or 
so, and, although the wavelength range 
will be extended, the set will not be of 
much. use for long-distance work at the 
top end of the scale. . 
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A “ No-battery ’? Two-valve Receiver. 


I have recently constructed an H.T. bat- 
tery eliminator for use with the 
BBC. .Two-valve Receiver,” and 
the results obtained are so good that 
I am contemplating modifying the 
apparatus so that the filament cur- 
rent as well as the plate current can 
be drawn from the 240-volt D.C. 
mains. I should be obliged if you 
could provide me with a suitable cir- 
cuit arrangement to enable this to be 
done. V. M. H. 


In Fig. 2 we give the complete circuit 
of the “B.B.C. Two-valve Receiver ”’ 
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and battery eliminator to enable both 
the H.T. and the L.T. to be drawn from 
the D.C. mains. We suggest that valves 
taking 0.1 amp. of filament current be 
employed and the filaments connected in 
series. This will limit the total cur- 
rent necessary to 0.1 amp., and, in 
addition to reducing the running costs, 
will enable easily procurable components 
to be used. . The filaments of the valves 
should be connected in series, and it is 
recommended that an output. transformer 
be inċorporated.*. This should be pur- 
chased ..to. suit- the loud-speaker em- 
ployed; that is to say a high-resistance 
loud-speaker will require a. 1 to 1 ratio 
_ transformer, and one of the low-resist- 
ance type would necessitate the use of a 
step-down ratio. . 


Having decided that 0.1 amp.’ wil 
consideration | 
will be the value of the resistance to 
limit the current to the valves. ' This’ — 


be required, the ‘next 


can easily be ascertained by dividing the 
current into the mains voltage, and in 
the case under consideration 240. volts 
divided by 0.1 amp. gives 2,400, which 
will be in ohms. It must be remembered 
that a portion of this resistance is repre- 
sented by the resistance of the filaments, 
so that to obtain the required resistance 
between last valve and positive main we 
must deduct this from the total. We 
assume that 6-volt valves taking 0.1 amp. 
are used, so that the resistance of such 
filament will be 6 divided by 0.1, which 
equals 60 ohms, or 120 ohms for both 
valves. We must now deduct this from 
the total resistance, which leaves 2,280 
ohms. A resistance of this value 
could be made up using Eureka or other 
suitable wire, but a more simple method 
would be to employ Jamps and a com- 
mercially made variable resistance to 
obtain the correct value required. 

The two lamps shown in Fig. 2 should 
each be 60-watt metal filament lamps, 
and their combined resistances will 
amount to 1,920 ohms approximately, so 
that if R, has a total resistance of 


= should 
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400 ohms we shall have a little in hand 


to compensate for any slight discrepancy 
between the actual resistance of the 
lamps and. their calculated resistance. 
R, could be an Igranic-Pacent potentio- 
meter (porcelain type), one end of the 


winding and the slider being used, thus’ 


converting it into a variable resistance. 
The filament of the L.F. valve is at 
a positive potential with reference to the 
detector valve, so that if the same H.T. 
tapping is ùsed for both valves the de- 
tector will have a relatively higher plate 
voltage than the amplifier, the difference 
being of the order of 12 volts. For this 
reason two separate H.T. tappings are 
shown, and these will result in about 


100 volts being applied to the detector — 


and 120 volts to the L.F. valves. The 
smoothing chokes in each H.T. lead 
have an inductance of about 
110 henries, and a suitable component 
is marketed by Messrs. W. G. Pye, of 


FUSE 
SWITCH 


240V. D.C. MAINS 


SWITCH 


Fig. 2.—Complete circuit diagram of two—valve receiver working from D.C. mains, 
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Cambridge,. the condensers C,, C, and 
C, each being 4 mfds.. The condenser 
C, is a blocking condenser and need not 
exceed 0.01 mfds. The remaining com- 
ponents in the circuit should be in 
accordance with those -recommended in 
the construction article, and accordingly 
reference should be made to our issue of 


April 20th last for full particulars. 


The valves recommended in the above 


- issue will not be applicable jn your case, 


and we suggest the detector be either a 
Mullard: P.M.5X or Cossor 610° H.F. 


-and the L.F. valve-a Mullard P.M.6 or 


Cossor 610 P. (Stentor Six), these valves 
taking only .0.1 amp. filament current. 
Valves of other makes but having similar 
characteristics could be used, of course, 
if desired. er, 

? oooo 


Paralleled Valves or “ Push-pull ” | 


I shall be glad if you can tell me the 


difference between connecting two 
similar type valves in parallel in the 
output stage of the receiver and con- 
necting them in the push-pull system. 
. R. E. C. 
= When connecting two valves in parallel . 
the filament connections are common, and 
the grids of the two valves and the, plates 
also are respectively joined together. The 
result is that the A.C. resistance is 
halved, the amplification factor, however, 
remaining as before. Needless to say, 
the effect of paralleling is also to double 
the plate current consumption., When con- 
necting two valves together in this 
manner the available grid swing is not 
doubled, as in the case of the push-pull 
system. 

As is well known, in the push-pull sys: 
tem on the input side of the valves a 
special output transformer is used having 
a centre-tapped secondary, the grids of 


` the two valves being joined respectively 


to each end of the secondary and the 
centre tapping going to H.T.+. The 
primary of this transformer connects to 
the output of a crystal set, or in the 
plate circuit of another valve. The plates 


of the two “push-pull ” valves are joined 


to each end of the primary of a special 


transformer which has its primary centre 


tapped, this centre tapping going to nega- 
tive grid bias. The secondary of this 
transformer connects to the loud-speaker. 

The effect of connecting valves in this 
manner is to double the grid swing which 
would be obtainable with the use of one 


_ valve alone in the ordinary manner. 14° 


system first came into vogue in America 
before the days of power valves and 
enjoyed a great popularity, as it enabled 
results approaching those given by 4 
power valve to be obtained with ordinary 
general-purpose valves. It is a mistake 
to think, however, that the system can 
only be used with general purpose valves, 


and it will be found that if two. power 


valves are connected up in the pusd-p 

system the straight line portion of the 
grid volts anode current curve of either 
power valve will be added together, thus 
enabling the two valves to handle an: 
input of twice the power. of that which 
could be handled without distortion by 
one valve alone. 
A 38. 
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EMPIRE BROADCAST ING. 


N-a recent issue of The Times, Capt. Eckers- 
ley has stated the case for the B.B.C. on 
the “subject of Empire Broadcasting, and 


our readers with our views on this important 
topic we feel that it would be unfair to those 
who have so strongly supported our cam- 
paign for the establishment of an Empire broadcasting 
station to allow- Capt. Eckersley’s discouraging letter to 
pass without comment. The burden of Capt. Eckersley’s 
argument is that because what he terms an adequate and 
satisfactory service throughout the Empire cannot at pre- 
sent be granted we should wait until success is assured 
before establishing a station. In this view we heartily dis- 
agree with him. In our opinion there is much to be done 
experimentally on the receiving side in distant parts of the 
Empire if the short-wave station here is to be picked 
up satisfactorily enough for re-broadcasting through 
local transmitters, and how can it be hoped that success 
will attend these efforts unless considerable time is allowed 
for reception tests with transmissions from this country 
available as the subject-matter for the experiments ? Capt. 
Eckersley adopts a policy of ‘‘ waiting for perfection ”’ 
and intimates that the B.B.C., jointly with the Marconi 


Company and the Radio Corporation of America, hope to. 


achieve something in the future which will give us an 
-= Empire service. But why wait until a state approaching 
perfection is reached? We may never reach that stage, 
and as far as we can see, for years to come, there will 
be continual change necessary in improving what to-day 
we may consider the last word. 

If Capt. Eckersley feels so strongly that Empire 
broadcasting must not be developed by stages, but, instead 
that he can launch the finished product all at once, we 
believe that he is making a serious mistake, and, further, 
it appears that to be consistent he ought never to have been 
satished for our own broadcasting to start with small be- 
ginnings, -but rather he would have had us wait, perhaps, 
for the regional scheme and alternative programmes, with 


A 5 


even at. the risk of appearing to overburden - 


the present standard of quality in TA to be de- 
veloped silently before any broadcasts took place In this 
country. We must remember- that broadcasting here 
started with the experimental transmissions from Writtle, 
and even after the British Broadcasting Company was. 
formed the transmissions, when viewed from the standard 
which has been reached to- day, were long in an experi- 
mental stage undergoing a process of evolution both on 


the transmitting and receiving side. 
0000 


MORNING TRANSMISSIONS. 


HE suggestion has been put to us, and we strongly 
recommend it for consideration by the B.B.C., that 
the rr o’clock morning transmissions should be re- 
instated in place of the change to a later hour which took 
place recently. Further, we would be glad to see this 
transmission extended also to Saturdays, and it seems 
strange to us that a Saturday morning transmission has. 
not hitherto been introduced. It will be remembered that 


. one of the principal reasons for the establishment of the 


morning transmission was to enable sets to be demon- - 
strated to prospective customers by the trade, and it seems 
probable that the need for such demonstrations is just as 
great, if not greater, on Saturday mornings than on other 
days of the week. That arrangement was made at a 
time when the policy of the Broadcasting Company could 


_be more directly influenced by the trade, since the direc- 


tors were mostly themselves members of the trade, but 
it was soon appreciated that these morning. programmes 
were equally welcome to the private listener, and especially 
to hospitals. It is largely from the hospitals that the 


| plea now comes for a re-instatement of the 11 a.m. trans- 


mission. 

In broadcasting circles the topic of conversation at the 
time these lines appear, will no doubt be the alternative 
programme from the new Daventry ‘station. We cannot 
expect too much at first, yet we may look forward in the 
hope that the alternative programme will be available 
in the morning hours as well as the regular broadcasting 
periods. 


Ty 
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How to Build Simple Apparatus for Wireless Picture Transmission and Reception. 
By F. H. HAYNES. 


CCASIONALLY our daily illustrated newspapers 
() publish pictures which have been transmitted by 

transatlantic wireless depicting American events. 
These pictures are, as a rule, by no means perfect, and 
having in mind earlier and less successful attempts, it is 
generally considered that picture transmission is still in an 
early stage of development. It must be remembered, how- 
ever, that these pictures are usually transmitted under the 
severest of conditions, inasmuch as wireless serves as the 
connecting link and the distance is very considerable. The 
development of picture sending for newspaper purposes 
will probably make little progress for short-distance work, 
-where the conditions are more favourable, owing to the 
rapid means of communica- 
tion provided by aeroplane. 
Except, perhaps, for dis- 
tances exceeding 1,000 miles 
little is being contemplated 
in this connection, in view 
of the complication of the 
processes and imperfection | 
of the results. 


| 
| 


hast! 
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Picture Broadcasting. 


Some time ago a descrip- 
tive article’ appeared in this 
journal suggesting the possi- 
bilities of what was there 
referred to as ‘“‘ picture 
broadcasting,” and in this 
new field) of application 
attention is being turned to 


Zi 
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television in association with broadcasting, yet the diffi- 
culties met with would appear to be almost insurmountable. 
Three problems are involved in any system of picture trans- 
mission. First, the need for synchronisation between the 
picture analysing device at the transmitter and the picture 
assembling apparatus at the receiver. Secondly, the pro- 
cess of synchronising any form of mechanical equipment 
demands that the wireless signal must be capable of 
operating a relay, and this signal must be transmitted 
separately to and simultaneously with the signals forming 
the picture. Thirdly, the mechanical problems involved 
if the picture analysing and assembling gear is required to 
operate at a high speed. For the transmission of a single 
image, as apart from tele- 
vision, which ordinarily re- 
quires the handling of. possibly 
sixteen complete pictures each 
=== second, these difficulties do 
== not seriously stand in the 
way. The size of the picture 
is restricted, its analysis into 
dots of various degrees of 
light and shade is not taken 
finer . than ;',1n., synchroni- 
sation is effected by local 
chronometers or pendulums, 
the process being rendered 
all the simpler and the me- 
chanical difficulties overcome 
Sa by slowing up the trans- 
mission to occupy several 
minutes. Thus, to transmit 


(Courtesy T. Thorne-Baker.) 


the possibilities of develop- 
ing home receiving apparatus 
for reproducing pictures as 
an adjunct to broadcasting. 
Reference is made periodic- 
ally to the possibility of 
moving picture reception or 


1 The Wireless World, March 
24th, 1929. 


Half-tone image prepared 
with a 40 line screen, the 
varying widths of lines and 


spaces producing light and. 


shade. The image is re- 
corded by the gum-bichro- 
mate process on a thin 
copper foil, so that when 
bent round the cylinder of 
a picture transmitter and 
traversed by a metal point 
a circuit is interrupted by 
the gum deposit, which in 
turn ‘‘keys’’ the wireless 
- transmitter. 


At the receiver the wave 
trains after being hetero- 
dyned are rectified to 
produce pulses of direct 
current. In circuit with 
this varying current is the 
paper on which the image 
is to be recorded. It is 
- carried onthecylinder which 
runs in synchrony with the 
cylinder at the transmitter 
and moistened with a solu- 
tion which under the action 
of the current produces 
a coloration of the paper. 


a relatively small picture, 
measuring, say, sin. x 4in., 
with'an analysis only as fine , 
as jyin., the number of 
individual signals sent dur- 


‘ing the transmission of. the 


picture becomes 5 x 4 x 40% 

40, or 32,000, which 1s 

approximately equivalent to 
a6 
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Details for attaching the components to the baseboard, waich is made from 3/4in. 
. AS ot attens. 


a keying speed of 300 words a minute, assuming that the 
complete picture is transmitted within a period. of five 
minutes. 
mechanical devices to produce this small picture many 
times a second, giving the moving effects required by 
television, can be imagined, and unless the picture is kept 
very small and analysed in areas of about yyin. square, 
keying speeds will be required which have never yet been 
obtained for commercial telegraphy, while the synchronis- 
ing signal must be intermixed with the picture signals 
hundreds of times a second, the usual suggested method 
being the use of an.alternating current of high periodicity. 


‘Simple. Picture Receiving Sets. 


Omitting the history of picture transmission develop- 
ment and the names of the early experimenters, to whom 
great credit is due, and the commercial picture trans- 
mission services of the Western Electric, Marconi, and 
American Telegraph and Telephone Companies, several 
experimenters are to-day interesting themselves in the 
possibilities of successful picture broadcasting. In this 
country Mr. T. Thorne-Baker has many times successfully 
demonstrated? picture transmission by wireless, and more 
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A nearly plan view showing details of assembly. 
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mahogany or oak and stiffened by three 


recently his work has been followed up by Capt. Otto 
Fulton. In Germany a home picture receiving equipment 
has been developed by Dr. Max Dieckmann, who is the 
author of a useful practical book showing how to build 
all the necessary apparatus. M. Belin is actively en- 
gaged on the problem in France, while in America the 
Jenkins Laboratories already market more than one type 
of picture receiving equipment for amateur use fitted with 
tuning fork as well as alternating current synchronising 
systems. 

All of the various systems involve the traversing of 
the picture at the transmitter carried on the face of a 
cylinder. The image may be recorded photographically 
in slight relief. and caused to operate contacts controlling 
a local current, or it may be recorded by the gum bichro- 
mate process on a metal foil, so that when traversed with 


a metal point the circuit is broken as it passes over the 


image ; or a photographic film may be used, wrapped on a 
glass cylinder so that the image interrupts a narrow pencil 
of light passing through a small aperture and falling 
upon a light-sensitive coil. In transmission all that 
occurs is that the circuit making and breaking effect of 


p 


2 Lecture before the Radio Society of Great Britain. 
Experimental Wireless, April, 1927. 
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Dimensional drawing of the component parts. 
procured constructed in accordance with the drawing. 
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Where metal working facilities are not available the components can be 
The reference letters serve to identify the parts in conjunction with 


the sketch on the next page. Sizes of holes: A, 7/32in.; B, 3/l6éin.; C, 5/32in.; D, 4B.A.; E, 1/8in. 


the image ‘‘ keys ’’ the transmitter, thus sending out con- 
tinuous wave trains of varying duration. 

For reception an ordinary broadcast receiver is used, 
brought just to the oscillating point so as to heterodyne 
the continvous waves and give an audio-frequency note 
capable of amplification by I.F. stages. ‘The output 
valve is arranged to rectify preferably as an anode bend 
rectifier by the use of excessive grid bias. A valve such 


Sectional view of the clutch. (a) Turned brass housing. (b) End 


of shaft of clockwork motor. (c) Cylinder shaft. (d) Ball race. 
(e) Thrust race. (f) Fibre plungers. (g) Tension springs. 
(h) Adjusting screws. (j) Stop to arrest rotation. (k) Cam for 

_ two-way switch. (1) Securing pin. 


as is normally used in a high-frequency amplifier replaces 
the usual output power valve. Each wave train, there- 
fore, gives rise to a flow of continuous current in the 
output valve, which may be caused to operate a string 
galvanometer interposed in a beam of light falling upon 
a piece of photographic paper wrapped on the recording 
cylinder, or a relay may be used to control a suitably 
inked stylus, which is pulled down by the signal into 
contact with the paper; but probably the simplest method 
is to employ a semi-absorbent paper moistened with 3 
chemical solution, which on the passage of a very small 
current between stylus and cylinder produces an electre- 
lytic action and a discoloration of the paper. There is 
little fundamentally new in any of these processes of 
transmission and reception, originality only being shown 
in the details of mechanical design. 

The apparatus to be described is based entirely upon 
the system adopted by Mr. Thorne-Baker, there being 
many points in his system which ‘render it superior 10 
other arrangements, particularly as regards simplicity of 
construction. | | 

Constructional Details. - 

To the model maker the-making up’ of a picture 1°- 
ceiving set will prove a simple matter, but the wireless 
set builder without-a lathe and metal working tools wI 


be rather at a loss, and his only course is to procure the - 
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View showing assembly. 
lightly against the paper by means of a small tension spring. There should be no side play in the mounting of the stylus. 


necessary clockwork motor and machined parts.* It is 
best to consider the machine in five units: (1) a clock- 
work motor, (2) the driving spindle with drum and clutch, - 
(3) the travelling carrier and slide, (4) the electromagnet 
and auxiliary contacts, and (5) the baseboard, metal end 
brackets, terminals, and dust cover. 

The clockwork has been specially selected to run at a 
suitable speed, possess ample power, and well governed 
so as to run through the complete picture, in a time of 
about six minutes without fluctuation of speed. It is 
obtainable’ with suitable brackets for mounting on the 
baseboard, and its position relative to the other apparatus 
is shown in the working drawing. | | 

An adjustable friction clutch is interposed between th 
main spindle carrying the drum and the clockwork motor, 
so.that the synchronising device will not throw an un- 
hecessary strain on the clockwork pinions, and will permit 
of the motor running at constant speed. A trigger 
operated by an electric magnet engages on a stop on the 
clutch housing so as to arrest the rotation of the spindle 
until the magnet is energised. This magnet is operated 
from a swinging pendulum fitted with contacts to close 
at two-second intervals, and by tripping the rotation of 
the cylinder even for the briefest possible interval on 
each revolution the speed of rotation is precisely main- 
tained. It is essential. that this tripping action should 
not retard the clockwork, and the friction clutch has been 
designed’ so that with simple adjustment the speed of 
the clockwork remains uniform, and the cylinder rotates 
immediately the trigger releases.. Two ball-races are 
fitted to the clutch, one for the purpose of correctly 


Collinson’s ‘Precision Screw Company, Limited, Provost 
Works, MacDonald Road, Walthamstow, London, F.17. 
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The stylus is carried on an ebonite mounting piece to insulate it fram the frame. 


- contact with the-surface of: 


220 


It is pivoted and held 


centring the two spindles, and the other as a thrust race 
to prevent side play of the cylinder. Friction is produced 
by three fibre pegs driven against the shaft of the motor 
by coiled springs and adjusting screws. The clutch 
housing, which is of brass, is secured to the main spindle 
by a jin. pin passing right through. | 

If all the components are not procured ready for 
assembling on the baseboard, it is probably advisable to 
purchase the main spindle, which carries an accurately 
milled out thread of 40 to the inch.. A brass half nut 
is also required for building the carrier. ‘To those who 
consider making the drum, it is built up from a in. 
wall brass tube, the ends 
plugged with well-fitting 
4in. brass blanks and fitted 
with a collar and grub 
screw. Rustless steel rod 
supports the carrier -so that. 
it will remain clean and not 
create unnecessary friction. 
The brass tube of the 
carrier slides freely along 
it, and is fitted with a collar 
at one end to support the. 
half nut and weight. The | 
stylus is, of course, insu- 
lated from ‘the carrier and | 
is supported by an ebonite 
block, fitted with a pivoted “---- 
pen holder and light tension 
spring so that a pen nib can 
be brought down lightly in 


ADJUSTING SCREW 


Constructional detaile of a 

pendulum used for releasing 

‘the rotating cylinder at two- 
second intervals 


the paper. 
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Practical Picture Receiver.— 

Details for constructing the electroniagnct and trigger 
are given in the drawings. 
with No. 30 D.S.C. wire, both in the same direction, 
the inside ends being arranged remote from the pole ends 
and connected together. What may be found a little 
difficult to construct and set up is the two-way contact 
operated by the cam attached to the extreme edge 
of the clutch housing. 
coincides with the knife edge of the stop, and its purpose 
is to operate the spring contacts which form a two-way 
switch, so as to take the received signal from the picture 
and pass it to a sensitive relay at the time the synchronis- 
ing signal is transmitted. Through the local contacts of 
the relay the electromagnet is energised from a 6-volt bat- 
tery. This two-way contact is constructed from a light 
bronze spring, and is faced from a small cylinder cut 
from a picce of cbonite rod. Tt is essential that this cam- 


The complete picture receiver. 


operated switch should not retard the action of the. 


spindle. For at least the preliminary tests one is recom- 
mended to use the pendulum contact only for synchronis- 
ing, adding the two-way contacts later. 

Constructional details of the pendulum are shown in 
the form of a sketch, as the actual dimensions are not 
important. It is about 36in. in length to the centre of 
the bob, and is adjusted to beat seconds. Contact is 
made between the screw and spring blade, when the 
pendulum is hanging vertically. This contact is, of 
course, connected in series with a 6-volt battery and the 
electromagnet, the regulator on the clockwork being so 
arranged that the trigger arrests the cylinder for. the 
briefest interval. | 

Care is required in selecting suitable paper for carry- 
ing the electrolytic solution. Duplicating paper, of the 
varicty that quickly absorbs the ink, is most suitable and 
resembles a thin white blotting-paper, yet is much 
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The bobbins are wound full 


The peak of this cam exactly. 
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tougher. It is soaked in the solution and then blotted 
off between blotting-paper, and thus still quite moist 
wrapped round the cylinder with an -overlap of about 
lin., the starting edge being held ‘in position. by a thin 
line of Seccotine. ae | | | 

A good sensitising solution consists of potassium iodide 
and starch, which, with a current of less than 2 mA, pro- 
duces a purple coloration. It is prepared by dissolving 
about 1 oz. of white dextrine in a small quantity. of water 
and adding boiling distilled water to make up to about 
a half gallon. To this is added 4 lb. of potassium iodide 
and 2 lb. of potassium bromide. . Another solution for 
which the writer is indebted to the Jenkins Laboratories 
and which is less expensive, consists of ammonium nitrate 
3 oz., ammonium chloride 1$ oz., potassium ferrocyanide 
ł oz., and ‘distilled water 16 fluid oz. All of these 
chemicals are obtainable .from photographic dealers.‘ 

To make a start in picture transmission the co-opera- 
tion of another experimenter is recommended, so that 


This instrument is equally suited for controlling a small transmitter for the transmission of 
pictures, and in preliminary experiments an image can ae apiece the brass cylinder with an insulating material such as 
celluloid ‘solution. 


‘two machines can be simultaneously assembled and the 


working mastered when connected to a common pen- 
dulum. For the first attempts the actual cylinder of one 
of the machines may be marked with an image recorded 
with some non-conducting deposit, such as celluloid 
cement. As very few readers will be in a position to carry 
out wireless transmission tests, details for making copper 
plates of half-tone pictures are omitted here.’ 

This new field of experiment will make a strong appeal 
to the wireless-enthusiast who combines this hobby with 
photography. Broadcasting was hastened into being 
by the activities of the amateur, and the possibilities of 
setting up a picture broadcasting service may, too, pass 


into his hands for preliminary development. 


4 Townson & Mercer, Ltd., 34, Camomile St., London, E.C.3. 


5 Details will be given on application to The Wireless World 
Information Department. 
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A Section Mainly for the New Reader. 


‘SINGLE VOLTAGE ELIMINATORS. 
T is now generally understood 
that one dry cell (1.5 volts) will 
provide ample negative bias for any 
but the last valve of a receiver. 
With the modern resistance-coupled 
type valve with an extra high ampli- 
fication factor this value of bias volt- 
age should not be exceeded, but 


with any other type of valve it may 
be desirable to use more bias for. the 


sake of economy in the H.T. current 
taken by the valve. ee 

For instance, among ‘the’ range of 
‘manufactured H.T. battery elimina- 
-tors it will be found that the cheaper 
-models only provide a fixed voltage, 
-so that if two small power valves are 
being used, one as a first L.F. am- 
plifier biased to — 1} volts, and the 
other as a second L.F. amplifier or 
output valve biased to —6 volts, the 
former will be taking more anode 
Current than the latter, to the detri- 
ment of the quality of the output. 

In such circumstances it would be 
better to bias the first L.F. valve to 
a miuch greater extent, possibly to 
—12 volts, while leaving the second 
valve grid at —6. 

This treatment does not, of course, 
apply to detector valves working on 
„the leaky grid condenser system, 
‘which must be biased positively to 
obtain the grid current necessary to 
produce results. 

0000 
REACTION AND THE NEUTRALISED 
. TUNED ANODE > 


EGENERATION is a most 


valuable aid towards increasing - 


the sensitivity of a receiver having an 
H.F. amplifying valve coupled by 
the neutralised tuned anode method, 


‘particularly as arrangements of this 


type generally make use of grid recti- 


A II 


fication, which inevitably imposes a ` 


certain amount of damping on the 
circuit. Unfortunately, however, an 
attempt to add reaction in the con- 
ventional manner will often destroy 
the stability of the amplifier; some- 


times it will be found that the set- 


ting of the balancing condenser fails 
to hold good over the whole tuning 
scale, and at the best tuning is apt 


to be affected very considerably by 


variations of réaction coupling. 


Fig. 1.—Method of adding reaction to 
neutralised tuned anode H.F. amplifier. 


One of the best methods of mak- 
ing the addition in question is that 
shown in Fig. 1, in which high-fre- 
quency oscillations in the anode 
circuit of the detector are fed back 
through a reaction condenser R.C. 
(which may be of some 30 or 40 
micro-microfarads) and a-small coil 
coupled to the low-potential part of 
the coupling inductance. This extra 
winding should be in the position 
shown in the diagram; that is, it 


‘should start immediately over the 


centre tapping, and be continued to- 
wards the’ end of the coil, which is 
connected to the plate of the H.F. 


valve; it may be separated from it 
by spacing strips. 

A total of about fifteen to twenty 
turns of fine ‘wire (about No. 40 
D.S.C.) will. generally be sufficient . 
for a set designed to cover the normal 
broadcast waveband, while as many 


-as fifty may be required for the longer 
- wavelengths. 


' If the coupling units 
are to be interchangeable, a four-pin 
mounting will be required instead of 
the usual three-contact arrangement 
of a centre-tapped coil. | 

Apart from the added reaction sec- 
tion, no alteration is called for in the 
anode coil, which may have windings 
as usually specified. 
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REJUVENATING CRYSTAL 
DETECTORS. 


RYSTAIL, detectors, especially 
those employing some form of 
galena mineral, are apt to become 
insensitive and difficult to adjust after 
a time owing to the surface of the 
crystal becoming slightly tarnished 
by exposure to the air.. By breaking 
one or two small fragments off the 
crystal a fresh and active surface is 
exposed which with most crystals will 
be found to be as good as the original 
surface of a new crystal. The same 
is true of the catwhisker when this 
is made of some base metal such as 
brass or a poor quality of gold which 
is likely to tarnish. If the tip of the 
catswhisker is cut off with a clean pair 
of scissors a clean cross-sectional sur- 
face is exposed; this often improves 
the sensitivity and stability of the de- 
tector noticeably. Of course this 
does not apply when the catwhisker is- 
made of some non-tarnishing metal. 


- 


of positive bias. 
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A DISTORTIONLESS LETECTOR. 

T is not much use having a high 

quality resistance amplifier -in a 
broadcast receiver if distortion is 
taking place in the detector. Anode 
bend rectification, properly operated, 


gives sufficiently good results for most _ 
‘ordinary purposes, but there are some 


circumstances under which the most 
perfect possible detection is required 
even, if necessary, at the expense of 
sensitivity. One of the purest and 
most reliable methods of detection is 
to be had by using the anode and 
filament of a three-electrode valve as 
a diode rectifier and employing the 
grid simply to neutralise the space 
charge by means of a certain amount 
This arrangement 
is used in the demonstration receiver 
at South Kensington Museum. 
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blocking condenser C, as shown. The 
circuits (a) and (b) are best adapted 
to loose coupling; they will work 
if the aerial is connected directly 
to the anode of V,, but with this 
arrangement static charges on the 
aerial are apt to give rise to clicking 


noises. For direct coupling to: an 
aerial the arrangement in (Cc) - is 
best. Here the H.F. and L.F. cur- 


rents are separated by the well-known 
“ shunt-feed ’’ method. In all three 
figures the detector is shown resist- 
ance-coupled to the succeeding low- 
frequency valve, but if transformer 
coupling is required the primary of 
the intervalve transformer is con- 
nected in place of R,, the secondary 
being connected to the grid of the 
succeeding valve in the usual manner. 

A valve used as a detector in the 
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ticularly when an attempt is being 
made to tune in a faint C.W. or tele- 
phony transmission on short wave- 
lengths. One removes one’s hand 
from the condenser knob and the sta- 
tion is lost. There is no need for this 
state of affairs at all. The first thing 
is to see that wherever possible the 
moving vanes, and not the stationary 
ones, of any. variable condenser’ are 
on the earth side—that is to, say, the 
moving vanes of a condenser in the 
grid circuit should go straight to the 
filament and the moving vanes of a 
condenser in the anode circuit should 
go to the positive H.T.-lead. In 
certain circuits, however, one has a 
condenser in which both sets of vanes 
must be ‘‘ alive’ at H.F. potentials, 
no earthing being possible. In such 
cases the condenser should be set 


Fig. 2.—Using a three-electrode valve as a two-electrode rectifler 


Circuits (a), (b) and (c) in Fig. 2 
show ways of doing this simply. 


In each figure V, represents an 
ordinary valve used as rectifier. 


Most standard types of three-elec- 
trode valve seem to work equally 
well. There is no H.T. on the 
anode of this valve apart from a 
slight positive potential of about half 
a volt derived either from a potentio- 
meter P, as shown, or from two dry 
cells. The grid of V, must have a 
positive potential of at least 6 volts, 
this being derived either from a sepa- 
rate biasing battery B,, as in (a) 
and (c), or by connecting the grid 
to positive H.T. through a 100,000- 
ohm anode resistance R, as in (b). 
If the latter arrangement is used it is 
advisable to insert the o.1 mfd. 


tials 


manner described is alniost as sensi- 
tive as a galena detector, but is abso- 
Jutely reliable and forms: an almost 
perfect rectifier for small H.F. poten- 
and showing practically no 
“ threshold ’’- effect. It is particu- 


-larly adapted to the reception of 


strong local broadcasting, but there is 
no reason why it should not be used 
after one or two stages of conventional 
tuned H.F. amplification. When a 
transformer is employed to couple 
this type of detector to an L.F. am- 
plifier a high step-up ratio may be 
used, such as 6: 1 or even 8: I. 


0000. 


HAND-CAPACITY AND TUNING. 
HE effect of hand-capacity in 
many sets is very annoying, par- 


back well behind the panel and, the 
spindle extended to the panel by 
means of an extension of ebonite rod. 
But better than all other precautions 
is the screening of the whole of the 
front panel of the set. Any thin 
sheet metal serves equally well; it is 
cut to the same size as the panel and 
fixed behind it, holes being made, of 
course, to accommodate any tuning 
controls and fixtures. This screen 1s 


-connected to whichever side of the 


filament circuit forms the common 


earth point (usually the negative 
side). It is hardly necessary to 
point out that care should be exer- 


_cised in fixing components to the panel 


to. see that parts at H.T., grid bat- 
tery, and H.F. potentials do not come 
in contact with the screen. 

A 12 


AUGUST 24th, 1927. - 


FAULTY COUPLING CONDENSERS IN 
RESISTANCE AMPLIFIERS. 


JT is most important that the coup- 

ling condenser used in a resistance- 
capacity low-frequency amplifier 
should have a very high degree of in- 
sulation between its foils. Any leak- 
age across the condenser tends to 
charge the grid of the next valve posi- 
tively, and should this grid become 
actually positive distortion will occur, 
and the amplification will be reduced. 
For safety the leakage resistance of a 
coupling condenser should be over 100 
megohms. This, and even a much 
higher degree of insulation, is not un- 
usual in ı mfd. Mansbridge condensers 
_of reliable make, the smaller capacity 


condenser having a correspondingly © 


higher resistance. Paper condensers, 
however carefully they are tested be- 
fore they are sent out from the works, 
are apt to deteriorate subsequently for 
` various reasons, and it is therefore ad- 


visable to give all condensers some- 


sort of insulation test immediately be- 
fore incorporating them into an ampli- 
fier. In the absence of delicate 
measuring instruments a very fair idea 
of the insulation of a condenser may 
be obtained by charging up-the con- 
denser from a D.C. source and finding 
how long the condenser holds its 
charge. For instance, a Mansbridge 
condenser of capacity between o.1 
mfd. and 1.0 mfd. may be tested by 
charging it by connecting it for a 
moment across a source of D.C. of 
100 to 200 volts (H.F. batteries will 
do) and short-circuiting the condenser 
terminals after the condenser has been 
allowed to stand by itself for a time. 
If the condenser has held its charge 
a small but snappy spark is obtained. 
A good condenser should hold its 
charge well enough to give a distinct 
spark after at least two or three 
minutes. 


Will hold its charge for hours. . A con- 


denser which does not give a spark . 
after one minute must be considered. 


as too bad for use in any resistance- 
capacity coupled amplifier. 

This method of testing condensers 
is only suitable for condensers larger 


than o.or mfd., as with smaller capa- 


cities the charge held at zoo volts is 
so small that the spark produced on 
discharge is hardly noticeable. 

In passing it might be noted that it 
is always preferable to use mica con- 
densers for coupling where possible, 
as they are more reliable as negara 
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insulation and permanence. Their 
cost, especially in high capacities, 
often precludes their use, but at the 
same time there is never any need to 
use a coupling condenser larger than 
o.1 mfd., even for the lowest base fre- 
quencies, and in most cases a capacity 
of o.o1 mfd. is more than sufficient. 
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LOOSE COUPLING FOR SELECTIVITY. 
TH advantages of a straight- 

forward loose-coupled aerial cir- 
cuit for selectivity seems to be over- 
looked too much these days. In order 
to avoid the extra tuning knob in- 
volved a great deal of prominence has 
been given to the type. of circuit in 
which the aerial is tapped directly on 
to, or is ‘‘ aperiodically coupled ’’ to 
the tuned input circuit of the set. 
Various rejector or trap circuits are 
frequently provided for cutting out 
an unwanted station. These trap cir- 
cuits can be extremely effective in cut- 
ting out one particular station which 
is not too close in wavelength to the 
required station, but they are apt to 
upset one’s tuning and, above all, one 
trap will. only cut out one unwanted 
station at a time. The old loose- 


coupled circuit is, after all, the best . 
-of all the simpler methods of eliminat- 
` ing interference. 


Nobody has a righi 
to complain of interference from local 
amateur transmitters or his inability 
to separate Paris from Daventry if 
he has not tried the very simple ex- 
pedient of a properly Ao Usted loose- 
coupled. aerial circuit. 


Fig. 3.—The simple loose-coupler is still 


one of the best methods o 


obtaining 
selectivity. 


For the benefit of those who are 
new to the wireless art we show a 
loose-coupled circuit in Fig. 3. The 
aerial circuit is tuned with an induct- 


ance.L, and variable condenser C,, 


~ 


“further apart now. 
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and is quite separate and distinct from 
the secondary circuit L, C, to which 
the receiver (either valve or crystal) is 
connected. There is no objection to 
the low-potential side of the set being 
connected to earth as shown by the 
dotted line; in fact this sometimes 
cuts out hum from the electric lighting 
mains. L, and L, may be plug-in 
coils in a two-coil holder of conven- 
tional type, allowing the coupling be- 
tween the two coils to be varied. In 
the case of an ordinary valve receiver 
C, need not be greater than 0.0005 
mfd., while the aerial condenser C, 
may well have a larger maximum 
capacity of, say, o.cor mfd., although 
0.0005 will do. The components 
L, C, in the secondary circuit should 
be of the low-loss variety; slight 
losses in C, and L, do not matter-quite 
so much. The method of adjusting 
the circuits properly is as follows. 
Start*with the coils I, and L, closed ` 
together and manipulate C, until the 
required station is tuned in. The 
adjustment of C, is not critical at this 
stage. Move L: and L, a little 
Readjust C, 
and C, in turn to bring the signal to 
maximum again. Increase the dis- 
tance between L, and L, still further 
with further readjustments of the 
condensers if necessary. Continue 
separating the coils, giving any slight 
touches necessary to the tuning, until 
the required signal is beginning to 


-weaken even when both circuits are 


accurately tuned. When this state is 
reached the adjustments of both C, 
and C, are critical, and practically 
nothing is received unless both aerial 
and secondary circuits are in tune with 
each other and the required signal. 
Remember that the advantages of 
loose coupling are only obtained when | 
the coupling is really very loose and 
both circuits are carefylly tuned. 
True, there may be a slight loss of 
strength on the required signal, but- 
the elimination of unwanted signals 
off tune is so much greater in propor- 
tion that useful reception is greatly 
improved. 

It is to be noted that the effect of 
loose coupling is to make a set recep- 
tive on one wavelength only—which 
is what we want—while the wave-trap 
only eliminates interference on one 
particular wavelength. The opera- 
tion of a loose-coupled tuner is very 
soon mastered and takes less time to 
manipulate than to describe. 
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- D.C. MAINS FILTER CIRCUITS. 


A Simple Explanation of the Action of a Single=stage 
By N. W. McLACHLAN, D.Sc., M.LE.E., F.Inst.P. 


: UCH space has been devoted by writers in Zhe 
Wireless World to the problem of designing filter 
circuits, battery eliminators, and the like. In 

particular Mr. Haynes has specialised in this subject, and 
his designs are well known to readers of this journal. 
The object of the present contribution is to give a simple 
explanation of a one-stage filter in reducing mains hum. 
This will enable the reader to make a simple calculation 


on his own apparatus, provided he knows the inductance | 


resistance and capacity of the components used. 
Perhaps the simplest smoothing arrangement is a carbon 
or metal filament lamp, followed by a condenser, as 
ee ‘shown in Fig. 1. In treat- 


it ıs essential to bear 
in mind that the input and 
the*output to thé circuit may 
be important. These are 
shown in Fig. 2, where D 
is a D.C. generator repre- 
sented by an inductance and 
resistance. >In series with 
this is the mains resistance 
R,, R, and the capacity be- 
tween the go and return leads 
is shown by the condensers C,. These latter are lumped 
capacities equivalent (for the sake of diagrammiatic sim- 
plicity) to the distributive capacity of the cable. Their 
smoothing propensities depend upon the inductance of D 
and the resistances R,, Ra. The larger these values, and 
also the capacity of the line, the greater is the smoothing. 
Thus a long line will give greater smoothing than a short 
one, provided always that it does not pick up additional 
disturbances due to trams, etc., by virtue of its length. 
The input to the consumer is at WZ. . Sometimes a con- 
denser is used to bridge the mains in order to facilitate 
smoothing? Its efficacy depends upon the inductance of 
the generator D and the resistances R,, R,. The greater 
these values the more marked is the influence of a con- 
denser at XY. In some cases it has little effect, and is 
better paralleled at a later stage. Froma safety point 


Fig. 1. —Resistance-condenser 
filter circuit. The resistance 7 
represents the output load. 


D.C. GENERATOR 


Fig. 2.—Distributed resistance and capacity in the mains assists 
in smoothing the current supplied. 


ing this or any other case ` 
a 8 


anfC 27x 200x10x107° 47 


Filter. 


of view it is inadvisable to put a paper condenser straight 
across the mains, in case of failure and accompanying 
short circuit. 

The output to the receiver with a single-stage filter is 
WZ. The nature of the terminal impedance of the filter, 


7.€., the portion which follows WZ, depends upon the- 


type of receiver. If a transformer is used in the low- 
frequency part of the ampli- 
fier, as shown in Fig. 3, the 
output circuit can be repre- 
sented as shown in Fig. 4, 
where the valves are replaced 
by their equivalent resist- 


ances. The complete circuit 

is portrayed in Tig. 5, and + 

oa ; - FROM 

it is clearly one of some FI TER. 

complication. = 
As this article is to ex- 


plain in simple terms the 
action of a one-stage filter, it : 
behoves us to make the conditions as simple as possible. 
We shall therefore assume that the influence of the input 
and output impedances can ` 
be neglected. So long as the 
input impedance is low and 
the output impedance high 
compared respectively with 
R.and C, they can be dis- 
regarded for the steady 
state. E 
In analysing the action of 
the RC combination of Fig. 
I, we are concerned only 
with steady alternating cur- 
rents or ripples superposed 
on the direct current. At the mains we have an alternating 
voltage due to the alternating current. If now the im- 
pedance of R to A.C. is large compared with that of C, 
the greater A.C. voltage drop will occur on R. Thus the 
A.C. volts on C will be so small that little A.C. wll flow 
through the output circuit 7. l 

If we assume R=1,200 ohms and C=10 mfd., then 
at a frequency of 200 cycles the impedance of C is 


I I 10? l 
——, or approximately 80 


Fig. 3.— Typical output circuit. 
of receiver. . 
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Fig. 4.—Equivalent circuit of 
output from receiver. 


e—a 


ohms. l 

The voltage relationship is shown in Fig. 6. The 
voltage across the resistance is OA, this being in phase 
with the current. The voltage across the condenser !S 
OB, and is go° out of phase with the OA. Its value 1s 
x25 that across the resistance, i.¢e., the voltage across 
the condenser is ; that across the resistance. Thus we 
have a definite smoothing effect, since the greater part 
of the A.C. voltage is spent on the resistance R. The 
total A.C. voltage across the mains is given by OC, the 

„Ë Als 
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D.C. Mains Filter Circuits.— 

diagonal of the rectangle. However, OA and OC are 
very nearly equal, so that we can say that the A.C. volt- 
age across the condenser, and therefore that applied to 
the receiver circuit, is , the A.C. ripple. Hence we 
have effected a smoothing of 15 times. In certain cases, 


where the H.F. and detector are not supplied by the 
mains, this may be adequate, and the apparatus resolves 
itself into a 30-watt lamp and a 10-mfd. condenser. 

It is usual to eniploy an inductance in place of a resist- 
ance to break down the A.C. voltage. 


This has the ad- 


Fig. 5.—Complete equivalent circuit of mains and receiver out- 
i : . put circuit. 


vantage that the D.C. drop through the smoothing 
element can be made much smaller than with a resistance, 
and a greater degree of smoothing can be attained. The 
case of an inductance is illustrated in Fig. 7, which is 


identical with Fig. r except that an inductance L replaces | 


the resistance R. 

Assuming for the moment that the resistance of L in 
Fig. 7 can be neglected,- and taking its inductance as 
20 henries, the impedance at 200. cycles is wL= 
2m x 200 X 20=8,0007, or approximately 25,000 ohms. 
Now, from our | previous calculation we found the im- 
pedance of a 1o-mfd. con- 
ohms. The voltages are re- 
Z 
wC. 
‘These voltages across the 


spectively wLi . and 


ot------4» 


site in phase, as shown in 
Fig. 8. The voltage on the 
circuit 1s substantially equal 
to the drop across the induct- 
25,000 | 

ance. Ta eer AG . aa ea 2° = 314. Thus 
smoothing with the inductance is 20 times that with the re- 


Fig. 6.—Veetor @tagram 


Volts across L | 
the 


sistance. As the frequency decreases below 200 the smooth- 


ing is less, due to the reduced impedance of the inductance 
and the increased impedance of the condenser. For ex- 
ample, at 100 cycles the smoothing with the RC combina- 


tion is 3 = 7.5, and with the LC combination ant or 


approximately 80. 
the frequency. The effect above 200 cycles is just the 


reverse, 7.¢., at 400 cycles the values are respectively 30 
AIS 
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ties separately. The induct- 


denser at 200 cycles to be 80 ` 


two components are oppo- - 


It should be observed that one varies l 
inversely as the frequency, and the other as the square of — 
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and 1,2 50. These examples clearly illustrate the advan- 
tage of using an inductance in preference to a resistance. 

‘Now, a pure inductance cannot be constructed, i.e., any 
inductance has the other two electrical attributes, namely, 
resistance and self capacity. 
Suppose we examine the in- 
fluence of these three quanti- 


ance per se is a quantity 
which depends upon the num- 
ber of turns, the diameter 
and length of the coil, and 
upon the iron core. The 
latter should have an air gap 
if large direct currents pass 
through the winding, to avoid magnetic saturation. The 
iron should consist of laminations, since we are dealing 
with alternating currents of audio-frequency. The per- 
meability of the iron, by virtue of which the inductance of 
the coil is augmented manifold, depends upon three things : 
(1) the D. C: feed current, (2) the value of the ripple 
current, (3) the frequency of the ripple current. In fact, 
the state of the iron is identical with that in an intervalve 
transformer, where the A.C. magnetisation is superposed 
upon the D.C. magnetisation. The influence of the D.C. 
nea on the permeability is illustrated in Fig. 9, which is 
reproduced from a former 
issue.. Provided one keeps 
away from the saturation 
‘point a differential perme- 
ability of about 280 may be 
expected at 500 cycles.” 
Turning now to the resist- 

ance of the inductance, this 
can be divided into two com- 
= ponents: (1) that due to the 
coil itself, (2) that due to the 
iron loss. The latter aug- 
ments the overall resistance. 
considerably at the higher 
frequencies, and assists in the 
smoothing ‘process. F ortunately, it does not cause a D.C. 
volt drop. Since the hysteresis and eddy current losses 
in the iron increase with the frequency, the effective resist- 
ance and therefore the smoothing also increase. 


Fig. 7.—Filter circuit with 
choke. instead of resistance. 


Fig. 8.—Vector dia an eas 
alters circuit in Fig 


——— en et a a ne ne 
1 The little loops should be wholly to the left of the main 
curve. 
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Cores,” 


23 See ‘“‘Intervalve Transformer 


July 14th, 1926. 


FLUX DENSITY -B 


0 
MAGNETISATION - H 
(a) (b) 


Fig. 9.—Curves showing t the effect of D.C. feed on the persreability 
the choke core. 
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D.C. Mains Filter Circuits.— 
Lastly, we come to the self-capacity of the inductance. 


Obviously if this is large the equivalent condenser will 


by-pass the higher frequencies, thereby reducing the 
impedance and therefore the smoothing. Thus it would 
appear to be advisable to wind. the coil in sections to 
reduce the self-capacity to a minimum. By calculating 
the impedance due to self-capacity, it can be shown that 
under normal conditions it can be neglected. In certain 
cases, however, radio-frequency disturbances are super- 
posed upon the supply. Where high-frequency amplifiers 
are fed from such a system, it may be necessary to wind 
the inductances for low self- 
capacity and in addition to 
insert an H.F. choke (also of 
low self-capacity) in series, 
as indicated*in Fig. ro. 

_. Having dealt with the one- 
stage filter, we pass on to a 
cursory examination of a two- 
stage filter. When the in- 
ductive . reactance is large 
compared with the capacity 
reactance, the output from 
the first stage, z.e., W,Z, in 
Fig. 11, can’ be regarded as the input to the next stage, 
the addition of the second stage having little mutual 
influence on the first. If the inductance and capacity 
are identical in both stages, the smoothing is readily 
calculated, as indicated below. In the case cited pre- 
viously, the smoothing or reduction in voltage at 200 
cycles was 314. Thus, if we apply an alternating volt- 
age V, to the second stage, its value at the output of this 


Fig. 10.— Circuit showing 
the addition of a condenser 
and H.F. choke when radio- . 
frequency disturbances are 
superposed on the supply. 
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Fig. 11,—Circuit of two-stage ‘filter. 


stage will be AT. But the applied voltage V, is only ar 
3 nett | 
that applied to the first stage. Moreover, the ratio of 


the voltage output from the second stage to the voltage 
| Vs Ve * 2 V 


PE x — = 


Vo 314-314 10 
i.e., the smoothing due to a two-stage filter having L=20 
henries, C= 10 microfarads is one hundred thousand at 
200 cycles per second.* More generally, if the smoothing 
of the first stage is x and that of the second y, the over- 
all smoothing is xy. The reader will realise that this 
mode of treatment is only approximate, and applies to 
certain conditions. In the general case, where low fre- 
quencies are concerned the second’ or any: subsequent 
stage would influence the first and other stages. 


applied to the first stage is 


2? In practice one is more likely to find an inductance of 5 
henries due to the influence of the D.C. feed in reducing the 
differential or A.C. permeability. The smoothing would then 


be js, the figure quoted. 


South Africa to California. 


Mr. A. S. Innes (FO A4E), of Yeoville; 
Johannesburg, claims to be the first 
South African transmitter to establish 
communication with North America dur- 
ing the daytime. On June 22nd, at 4.30 
p.m., he worked with the Californian 
station 6AZS, which reported his signals 
very steady and at strength R7. Mr. 
Innes was using a Mullard VO/250 trans- 


mitting valve, but does not state the 


power of his station. 
0000 
Two Corrections. 

We regret an error in printing the 
address of 2BRJ on page 177 of our issue 
of August 10th. Mr. D. W. Height- 
man’s correct address is ‘‘ Belowda,”’ 
Park Way, Clacton-on-Sea. 

We also understand that the wave- 
length of AGA (Nauen) is now 14.9 
metres, and not 13.5 as stated on the 
same page. 

0000 
Amateur Transmitters, New Zealand. 


We have received a revised list of 
amateur transmitters in New Zealand, 
and give below those which are addi- 
tional to the list published in the 
~R.S.G.B. Dairy and Log Book for 1926. 
In the case of 1AB, 1AJ, 1AN, 1AV, 
IFE, 2AH, 2AJ, 2AP, 2AT, 2BD and 
3AG, the names and addresses correct 
those previously published. 


TRANSMITTERS’ NOTES | 
| AND QUERIES. © 
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Auckland District. 
1AB S. Waite, 54, Marlborough St., Dom Rd., 


Auckland. 


1AJ N. C. Shepherd, 1, North St., Whangarei. 

1AL B. Adair, 33, Arthur St., Ponsonby, Auckland. 

1AM J. C. Islierwood, 17, Clyde St., Whangarei, 

1AN H. B. Arthur, Sentinel Rd., Herne Bay, 
Auckland. 

1A0 R. G. White, 125, Grafton Rd., Auckland. 

1AQ — White Island, Tauranga. 

1AV F. C. Reardon, 154a, Hobson St., Auckland, 

JAW =Maxted, Thames. 

1AY Ses 10, Ethel St., Eden Ter., Auck- 

and. 
1FC . F. D. Burrell, Auckland. 


R 
1FE L. F. Wood, c/o PWD Te Aroha. 
L. R. Dickson, Bucklands Beach, Auckland. 


Wellington (2nd) District. ; 
2AA A. S. Brown, Christian St., Dannevirke. 
2AH R. V. Roberts, c/o 11, May Ave., Napier. 
QAI - R. White, Napier. 


2AF Val Parminter, 286, Cuba St., Wallington. 

2AK L. Rowson, Power Station, New Plymouth. 

2AL L. M. Mellars, Box 178, Wanganui. 

2AP J. L. Armstrong, Maungataniwha P. Bag, 
Wairoa. 

2AR A. Reunie, Wanganui. , 

2AS H. Russell-Boyle, 1, Breakwater Rd. (Box 
26) Napier. (Ex-GC 6YT.) 

2AT A. T. Halloran, 1, Hinau Rd., Hataitai, © 
Wellington. 

2AY F. J. Bitossi, 32, Devon St., Wellington. 

23D N. R. Cunningham, Box 147, Masterton. 

2BE S. Strong, P.O. Waipukurau. 

263 Gribbon, Buller St., New Plymouth. 


Canterbury (8rd) District. 
3AG W. H. Claxton, 387, Gloucester St., Christ- 
church. 


SAP D. Cooper, Wills St., Ashburton. 

3AQ R. H. Clark, Greenhithe, Coopers Rd, 
Shirley. . 

3AU O. Hills, 97, White St., Rangiora. 

SAV S. Wills, Jnr., 164, Moore St., Ashburton. 

SAX F. W. Twemlow, 119, Rossall St., Christ- 


church. 
ecc Portable of 3AK. 


3XA C/o 3AG, Rolleston House Society of Radio 
Engineers, Christéhurch. 
: Oo000 
New Call-signs and Stations Identified. 
PAY  (Ex-2AFA) E. Thomas, 7, Turdu Rd, 
Morriston, Swansea, 
GW G. S. White, “ Moonrakers,” Hardenhuish, 


Chippenham, Wilts. (Change of address 
` after September 29th.) 
2TI H. Bevan Swift, “ Sleveen,” 45, Ena Rd., 
Norbury, S.W.16. (Change of address.) 


5DA G. Gore, 38, Waverley Ave., Wembley, 
Middlesex. (Change of address.) 

5HK H. S. Beckett, 44, Redmires Rd., Lodge. 
Moor, Sheffield. (Change of address.) 

5YT E. F Salt, 82, Dalling Rd., Hammersmith, 
W.6. 

5YX N.C. Smith,‘116, Chesterton Rd., Cambridge. 

GAP A. C. Porter, 16, Cambridge Rd., Lee, S.E. 
(Change of address.) : é 

6HO H. L. Holt, 25, Lamb St., Longsight, Man- 
chester. 

6MC (Ex 2BLM) J. C. Martin, 38, Hope St., 
Coventry, until August 31, after which 
date his address will be 15, Avondale Rd., 
Earlsdon, Coventry. 

6WO M. S. Woodhams, 90, Railway Terrace, 
Rugby, welcomes reports on weather 

; conditions, barometer, and fading pheno- 
mena from all distances. 

SADC C. A. Harper, Cropwell Bishop, Nottingham. 

2BOQ A. Cross, 337, Ancaby Rd., Hull. : 

EB 4GR G. Regnier, 17, Boulevard Fren Orbon, Liége. 


NU ZZZ8 A. K. McConnaughey, 230, Payne Ave, 
Cuyahaga Falls, Ohio. 
EN OAX “ Zero,” Kiosk Willemsplein, Rotterdam, 
` will welcome reports from British amateurs. 
SU 10V H. A. Urbina, 563, Clemenceau St., Monte- 
. - video, Uruguay. (Change of address.) 
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Construction of Long-wave Coils and Operating Details. 


aa a (C oncluded from last week's issue.) 


HE base into which the interchangeable H.F. trans- 
] ‘farmers are plugged consists of an ebonite ring, 
the dimensions of which were shown in Fig. 4 (Z). 
It is fixed to the baseboard by means of three screws, and 
carries four sockets and`one pin, the latter acting as the 
connection to. H.T. positive (marked B in the. practical 
wiring plan), which corresponds with the odd socket on 
the transformers. As already stated, this prevents any 
possibility of incorrect insertion. As in the case of the 
grid coil base, the shanks of these sockets and pin are 
sunk into the ebonite to prevent contact being made with 
the base, or, alternatively, the base may be raised by 
means of ebonite washers under the securing screws. 
The long-wave aerial- grid coil is section wound in 
a slotted ‘‘ Becol ’’ former, its construction being shown 
in Fig. 7. A total of 16 slots, slightly, over 3-64in. wide 
=< a full quarter-inch deep, are cut in each rib with a 
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Fig. 7.—Detaile of the long-wave aerial-grid coil. 
A 17 i 


hacksaw, or they may, of course, be turned in a lathe. 
If a saw is used, its blade should make a cut slightly less 
than the width required, in order that the slot may be 
finished off smoothly with a narrow flat file. 

The wire used is No. 9/40 Litz, each strand of which 
is single-silk coyergd, with a double silk covering over- 
all, and the finished slot should be of a sufficient width 
and depth to take 18 turns of this wire, each section 
forming a ‘‘ pancake ” with two turns laying side by side. 
When one slot is fitted; the wire should be crossed over to 
the next, making a continuous winding in the same direc- 
tion without any breaks. The winding is miade an easier 
matter by slightly bevelling the openings of each slot with 
a file. The finished coil is mounted on an ebonite strip 
of the same dimensions as the base into which it is to be 
inserted (see Fig. 3, X), and which is fitted with three 
pins. The tapping for connection to the ‘‘ untuned ’’ 


- aerial pin is made at the junction between the third and 


fourth slots. Distance pieces of 3in. ebonite tube, ĝin. 
in length, separate the coil and mounting strip. A ‘‘ flat ?? 
is filed on each of these tubes to give clearance for the 
windings. 


S 


The Long-Wave Tntetvaive Coupling. 

An exactly similar coil (minus the tapping) is used as 
the secondary winding of the long-wave H.F. trans- 
former. It is mounted on an ebonite ring, 4in. in external 
and 2in. in internal diameter, which is fitted with the same 
pins and socket as the short-wave transformer. It is 
secured by three screws passing from its under-side into 
the point of junction between a rib and the tubular body 
of the former. Wood screws will do quite well here, 
provided a hole of suitable size is drilled, and they are 


- warmed with a soldering iron before being driven home. 


The disposition and ultimate connections of the primary, 
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Wireless World Regional Receiver.— 

neutralising, and secondary windings are shown in Fig. 8. 
The first, with 45 turns of. No. 38 D.C.C. is separated 
from the secondary by six narrow strips of insulating 
material, measuring rin. long, gin. wide, and with a 
thickness of sin. Presspahn, or even waxed cardboard, 
may be used, but Paxolin or Pertinax is probably the best 
material. The strips should be scored longitudinally, so 
that they ray be bent to lay over the ribs. The lower 
end of the winding is soldered to its appropriate pin, and 


the other extremity is temporarily secured with Chatter- 


ton’s compound or sealing wax to the top of the spacing 
strip adjacent to its connection. 

Six more strips, of the same dimensions as before, are 
now placed over the angles formed where the primary 
winding passes over the ribs. Two of them carry a No. 8 
or 10 B.A. screw at their upper ends for connection to 
the windings and pins. The neutralising section, which 
is similar to the primary, is supported on this second set 
of spacers. No attempt should be made to wind these 
coils very closely, as it is desirable that they should 
occupy a space of about one inch. All the windings of 
each transformer are wound in the same direction. 


Wave Range, 700/2,000. 


The long-wave transformers, as described, cover a 
waveband of sligntly over 700 to well over 2,000 metres, 
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Fig. 8.—Section through the long-wave H.F. transformer, 
showing arrangement of windings. A crossbar of }-in. ebonite 
tube is fitted. l 


with a tuning condenser of o.o005 mfd., and thus, prac- 
tically speaking, any wavelength between 200 and 2,000 
metres may be received. If there is no objection to 
sacrificing the wavelengths between about 550 and 7oo 
and those over about 1,800, condensers having a maximum 
capacity of o.o003 mfd. may be substituted for those 


SCREEN 


Fig. 9.—The practical wiring plan. Lettering corresponds with Fig. 1. Connections to metal panel and negative L.T, are shown at S. 
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Wireless World Regional Receiver.— 

specified (except in the aerial circuit) without any other 
disadvantage. Indeed, their use will make for easier 
operation on the normal broadcast waveband. 

It is not considered necessary to illustrate the screen, 
which is a single rectangular piece of No. 18 gauge 
aluminium, with two flanges for securing it to baseboard 
and panel. A łif. hole is drilled immediately opposite 
the grid terminal of the H.F valve holder, at a height 
of one inch, to pass the necessary connecting wire. 
Allowing for a baseboard gin. thick, the measurements are 
ŝin. by 62in. 


Selection of Valves and Wiring. 


The wiring of the set, shown in Fig. 9, does not call 
for any comment, as it is perfectly straightforward. 
Solid leads are used throughout, except for the flexible 
connections to the movable aerial coil holder. The nega- 
tive L.T. terminal is joined to the metal panel through 
the frame of the jack, and contact with it is picked up at 
the various points marked S. As already noted, the 
frames of the Pye variable condensers (but not the vanes) 
are automatically connected to the metal panel, as is the 
screen, to which the H.F. valve filament is joined. No 
bushings are necessary for the particular make of filament 
theostat and potentiometer shown, as their construction 
is such that there is no metallic contact with the panel if 
a clearance hole is drilled for the spindle. 

The question of valves has already been dealt with. 
Of the various types which are suitable as H.F. ampli- 
fiers may be mentioned the Cossor 610 H.F., Marconi 


and Osram D.E.8 H.F., Mullard P.M.5X., and Six- 


Sixty S.S.12. For detection, Cossor 610 R.C., Marconi 
and Osram D.E.H. 610, Mullard P.M.sB, and Six-Sixty 
S.S.13 will give good results, while any power or super- 
power L.F. amplifier within the limits already mentioned 
may be used. 


- Operating Hints. 


(e 999 


It is suggested that the ‘‘ aperiodic °” aerial arrange- 
ment (aerial connected to A,) should be used for pre- 
liminary adjustments. With the neutralising condenser 
set at zero and the H.F. valve turned ‘‘ off,’’ it should 
be possible to tune in the local station at least at tele- 
phone strength by rotating C, and C,. Adjust the poten- 
tiometer for maximum volume. Now turn N.C. until 
Signals disappear or are reduced to minimum strength. 


vo 
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Italian Wireless Year Book and povnseesesnsaneesSoneenstenes | 


Directory, 1927. 
The second edition of the Radio 


Annuario Italiano, the only Italian Wire- 
less Directory, contains a mass of in- 
formation useful alike to the amateur 
and the trader. A.brief review of the 
progress of radiotelephony and telegrahy 
in Italy is followed by a summary of 
the laws and regulations passed since 
1903 and information concerning tarifis 
and general statistics. ‘There is a com- 
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various useful notes on wireless matters, 
including codes and abbreviations used 
in Morse transmissions, and particulars 
of the personnel and functions of the 
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Retune, and repeat the operation, after which the set will 
probably be correctly balanced. If there is still a ten- 
dency towards self-oscillation, make further slight adjust- 
ments of the neutralising condenser when listening with 
the H.F. valve ‘on. The same procedure may be re- 
peated with the long-wave coils in position. It frequently 
happens that the correct. setting of N.C. is not identical 
on both ranges, and the writer has found it convenient to 
fit a Zin. cardboard disc, marked with an arbitrary scale, 
under the nut fitted on the collar of the condenser. A 
pointer, made of wire, is secured between the locking nut 
and the control rod. This simple arrangement saves a 
good deal of time when changing from one waveband to 
another, provided the correct settings are either memorised 
or marked on the scale.. It has another use: as is well 
known, the sensitivity of a receiver of this kind may be 
increased by partially unbalancing, and it is-a fairly easy 
matter, after a little practice, and-when there is some 
visual indication, to know how far ‘‘ off balance ’’ the 
condenser may be. set for a given wavelength without 
allowing the valve to go into oscillation. Risk of caus- 
ing interference is certainly minimised by adopting án 
indicating device of this kind. 

The efficiency of detection will be,increased very appre- 


ciably by substituting a somewhat larger condenser—say, 


0.0003 mifd.—for the anode by-pass capacity (C,) of 


o.ooo1 mfd. as specified, although there will be some 


lowering of tone. This, however, will only be noticeable 
when the Ioud-speaker is of an exceptionally good type. 
A clip-in condenser, which is easily interchangeable, was 
specially chosen for this position, in order that a larger 
value may be substituted when extreme range is desired. 
A similar make of condenser is used as a coupling’ between 
detector and L.F. amplifier, so it is an easy matter for 
the constructor to try other capacities (with different grid 
leaks if necessary), to suit both his own taste and the 
capabilities of his loud-speaker. The anode resistance 1s 
also interchangeable ; one of o.5 megohm will give slightly 


‘higher amplification than that specified. 


It is realised that the amateur who has no lathe may - 
find some difficulty in preparing the ebonite rings used for 
mounting the H.F. transformers ; they may be cut from 
sheet by nieans of a fretsaw, but this is rather a laborious 
process. No doubt, however, some of those firms which | 
specialise in the manufacture of components for Wireless 
World sets will be willing to supply parts and unwound 
formers, as well as complete coils. 


- prises a directory of wireless traders, 
: manufacturers and agents. The book is 
published by ‘‘ Radio Novita,” Via Porto 
Maurizio 12, Rome, price 55 lire, or 
9s. 6d. post free. 


0000 
Book Received. 


The Elements of Telephone Transmis- 
sion, by H. H. Harrison, M.I.E.E., | 
M.I.R.S.E., comprising a Mathematical 
Introduction, Elementary Theory of 
Alternating Currents, Wave Transmis- 


prehensive list of the commercial and 
Official land stations in Italy and her 
colonies and of the broadcasting stations 
of Europe. The first part concludes with 
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Ministry of Communications and other 


Ministries and Corporations concerned 


with wireless telegraphy and telephony. 
The second section of the book com- 


sion and Practical Transmission Con- 
ditions, pp. 147, with 72 diagrams. 
Published by Longmans, Green and Co., 
Ltd., London, price 5s. net. 
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RECENT INVENTIONS. 


The following abstracts are prepared, with the p2rmission of the Comptroller of H.M. Stationery Office, from < 
Specifications obtainable at the Patent Office, 25, Southanpion Buildings, Loadon, W.C.2, price 1s. each. 


Polarised Radiation. 
(No. 251,946.) 

Convention date (U.S.A.),May 9th, 1925. 

An aerial is designed to emit horizon- 
tally polarised waves as opposed to the 
usual type of radiation in which the elec- 
tric field is substantially vertical. In its 
simptest form, Fig. 1, the radiating sys- 
tem consists of two horizontal wires A 
and B, each energised centrally from a 


high-frequency source O. The feed lines | 


contain phase-adjusters P, P.. 

In Fig. 2 the two hertzian oscillators 
A and B are replaced by loops, tuned by 
means of series condensers as shown. As 
before, the radiators are energised cen- 
trally from the power source O. In 
Fig. 1 the distance between the central in- 
sulators of the wires A and B corresponds 
to half the ‘signal wavelength, whilst 


the currents in both the wires A, B may 
be arranged to flow in the same direction 
or in opposition. In the former case the 
effective radiation is vertically upwards, 
whiist in the latter it is directed upwards 
at an angle of 45° in the length direction 
of the radiators. If the currents in the 
loops of Fig. 2 are adjusted so that both 
flow clockwise, the radiation from the 
vertical sides is neutralised, and the 
upper horizontal radiators are alone effec- 
tive, as in Fig. 1. Patent issued to the 
British Thomson-HHouston Co. 


[ome Rome) 
Multi-stage Valves. 
(No. 271,558.) 
Application date, February 24th, 1926. 


Relates to the construction of a multi- 
electrode valve, to the means for support- 


Poiarised and directional radiation produced by two interfering circuits. Adjustable 


phase displacement between the two circuits is provided. 


their height above the ground is at least 
one-eighth the wavelength. The loops in 
Fig. 2 are similarly spaced apart, and the 
height above ground of the uppermost 
side is at least a quarter wavelength. 

By adjusting the phase-changers P, P,, 


(No. 251,946.) 


ing the various electrodes inside the bulb, 
and to the disposition and arrangement of 
the electrodes for making connection to 
the external circuits. | 

Two sets of filament, grid, and plate 
electrodes F, G, P are arranged side by 


side, as shown in the diagram, and are 
held in position partly by the support- 
ing wjres S, which are embedded in tho 
glass stub as usual, and partly by wires 
S, carried by a special glass pillar M. In 
order to make various desirable external 
connections in the simplest manner, with- 
out removing the valve from its holder, 
one pair of filament leads F,, F,, one grid 


‘Method of supporting and connecting- up 
-the filaments, grids and plates of multi- 
electrode-valves. (No. 271,558.) 


lead G,, and one plate lead: P, are taken 
to the four pins of a standard valve- 
mount, whilst the leads from the remain- 
ing electrodes are taken to a set of ter- 
minals mounted on the side of the usual 
brass cap. The latter terminals are 
duplicated, so that certain of the elec- 
trodes can be connected in parallel or in 
series as desired. Patent issued to T. W. 
Lowden. 


o0o00 


Atmospheric Eliminators. 
(No. 259,255.) 
Convention date (Roumania), 
5th, 1925. 

During certain experiments on board a 
submarine, M. Geles found that short- 
wave signals hardly penetrated through 
the water, whilst long waves of the order 
of. 5,000-6,000 metres came through with 
comparative ease.` In particular he 
noticed that at a depth of from 3 to 7 ft. 
of .water long-wave signals suffered very 
little attenuation, although atmospheric 
disturbances completely disappeared. _ 

On these grounds he proposes to elimin- 
ate the effect of static and strays in an 
ordinary land station by using a frame 
aerial in conjunction with a receiver of 
high amplification, the whole equipment 


October 


being enclosed in a screening cage having 


a conductivity equivalent to that of from 


-3-7 ft. of sea-water. 


A cage of copper plate one-hundredth of 
an inch in thickness is stated to. be suit- 
able. For the reason previously given, 
the method is more suitable for long than 
short wave reception. 
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j NO CURRENT ” REMOTE CONTROL 
-© SWITCH. 


Easily Madezup Filament and H.T. Current Relay with Mercury Contacts. 
| By C. C. EVANS. `° 


VHE object of this switch is to enable listeners who 
have their loud-speaker or headphones in a different 
room to the receiver to switch it on and off at will 

without having to go to the receiver. 

It is, of course, possible to take the filament leads to a 
switch at the point where the loud-speaker is to be used, 
but this unavoidably introduces resistance into the cir- 
cuit, thus necessitating a filament battery of higher voltage 
than normally required, which is, of course, undesirable. 

The switch about to be described stands close to the 
receiver, and opens and closes both H.T. and L.T. cir- 


cuits at the will of the operator in another room simply 


by pressing a button. 


This switch only uses current at the moment of switch- `’ 


ing on and off, and, since mercury contacts are employed, 
the contact is good and does not crackle. 


Construction. 


The general idea of the switch will be gathered from 
the photograph. The mercury cups are made by drilling 
holes łin. diameter and Hin. deep in a piece of ebonite ŝin. 
thick. Contact is made with the mercury through the 
6.B.A. screws at the side. 
simply pieces of stout wire soldered to the heads of 6.B.A. 
screws, by which they are secured to the ebonite arm 
which carries them (Fig. 1). 


-CHEESEHEAD 
SOREW 6B.A. 


EBONITE 


; e 
Fig. aero arm and connecting links. 


This arm is carted at the end of a piece of din. brass 
tod which is pivoted at about the centre and which carries 
a counterweight on its other end. 

The boss about which this is pivoted has a email saw- 
cut in its upper surface, into which a piece of springy 
brass, A, hin. wide and about No. 30 gauge, has been 
soldered. This strip of brass is oe into the shape shown 
in the elevation. 

When this component is mounted on its spindle the stop, 
seen in the photograph, is so Placed that the links rest 
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The connecting links are 


N 


about łin. out of the mercury, and the counterweight ad- 
justed so that the links lift smartly when released. 

The operating magnet can be conveniently taken from 
an old electric bell, and after the hammer has been re- 
moved.a strip of springy brass, B (Figs. 2 and 3), it 
soldered to the end of the armature ʻand bent as shown. 


E 
Aa 
E 
we 


The battery for energising the 
magnet colla is mounted behind the vertical wood support. . 


General view of the relay. 


This magnet is then mounted so that when at rest 
the extremity of this strip of brass is just in front of the 


notch on the spring brass strip carried by the boss. 


Finally, a piece of spring brass, C, soldered to the 
stop and bent as shown in the diagram, is adjusted so that 
its extreme end is just lower than the notch on the piece 
carried by the boss. 

The cycle of operation ` commences from the position 
shown in Fig. 3. 


EBONITE ARM _. 
CARRYING LINKS 


h” 
FOR SPINDLE | 
COUNTERWEIGHT 


Fig. 2.—Pivoted arm with counterweight and spring catch. 
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“No Current’? Remote Control Switch. 

When the control button is pressed, the strip B, soldered 
to the armature, moves forward and engages the notch 
on the end of A, which it carries forward with it, finally 
placing it behind C as shown in Fig. 4. 


Fig. 3.—Complete assembly (‘‘ off ” position) with retaining spring 
(C) and operating panel (B). 


On releasing the control button, the spring B returns to 
its original position, leaving A engaged with C and the 
links in the mercury cups. 

The next time that the control button is pressed B moves 
forward once more, but this time, since A is not there to 
prevent it doing so, it strikes C, at the same time slightly 
raising it, thus releasing A, which returns to its original 
position under the influence of the counter-weight, which 
lifts the links out of the mercury. 


Fig. 4.—Operating panel (B) engaging spring catches (A) and (C). 
(‘On ” position.) 


R.I. and Varley, Ltd., Kingsway ! 
House, 103, Kingsway, London, W.C.2. : 
Two leaflets dealing respectively with the 
R.I. and Varley resistance capacity coup- 
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On releasing the pressure of the button once more, D 
returns to the position shown in Fig. 3, and is ready for 
another cycle of operation. a vw As Á 

It should be observed that when B moves for the- 
second time (ż¿.e., to turn the switch off) it moves through 
its natural path shown dotted in Fig. 4. -It is only when © 
engaged with A that it moves as shown by the full line. 


Circuit. 


The operating circuit consists simply of the magnet- 
windings, one or more pushes in parallel, and a 4-volt’ 
battery, which can either be the L.T. accumulator itself 
or a 4}-volt flashlamp battery secured to the switch by 


-a rubber band as shown in the photograph. The leads 


supplying -the receiver are fixed to the screws on the 
sides of the appropriate mercury cups. __ 


Conclusion. 


- In conclusion it might be mentioned that in cases where 
there: are several H.T. tappings this particular switch 
should be inserted in the negative lead, or, if it is desired 
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Fig. 5.—Operating panel releasing spring catches. 


to disconnect the battery entirely, more mercury cups can 
be added. l l 

Any number of control pushes can be used, provided 
they are all wired in parallel. It is suggested that the 
loud-speaker leads terminate in a plug by the side of 
which is a push button, in the various rooms where it 
is to be used, | l 

It is hardly necessary to mention that only one well- 
pronounced push of the button is required to operate the 
switch. If it is pushed twice, or fumbled it is liable to 
switch on and off again, or vice versa. 


short wave receiver, Type R.g.1L 
Leaflet supplementary to No. 1,069, de- 
scribing aerial systems erected on sub- 
marines. 


ler and H.F. choke. 

Cressall Manufacturing Co., Eclipse 
Works, 31 and 32, Tower Street, Birming- 
ham. 16-page art catalogue of Cressal 
asbestos woven resistance nets for radio 
and other electrical work. ` l 

Marconi’s Wireless Telegraph Co., Ltd., 


. e 
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Marconi House, Strand, W.C.2. Leaflet 
No. 1,073, describing and illustrating 
the Marconi 150. watt “ Universal’ 
Aircraft Telegraph-Telephone Set, Type 
A.D. 6H. Leaflet 1,072, dealing with 


Blackwell’s Metallurgical Works, Ltd., 
The Albany, Liverpool. Reprint of 
article ‘“ Using A.C. Mains,’’ with con- 
structional details for making up a Tarta-. 
lum-lead A.C. rectifier. (A copy will be 
forwarded from the above address on 
receipt of 3d. in stamps.) 
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A Review of the Latest Products of the Manufacturers. 


LISSEN WIRE’ WOUND ANODE 
RESISTANCE. 


Wire wound anode resistances are now 
almost exclusively used for resistance 
L.F. coupling when the resistance is not 
required to be continuously variable and 
when the value of the valve does not 
exceed 500.000 ohms. 

The new Lissen resistance is totally 
sealed so as to render the winding damp 
proof and is enclosed in a clean mould- 
ing. A flange provides for baseboard 
mounting and accommodating the ter- 
minals, which are fitted well down near 


the baseboard so as to’ facilitate wiring, 


An examination of the interior reveals 
that the silk-covered resistance wire is 
carried on a turned wooden spool, the 
connections to the terminals 
brought out by stranded leads. 


“ype 
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` Lissen wire wound anode resistance. The 
terminals are conveniently placed near 
the baseboard to facilitate wiring. 


: Connected across a D.C. supply of 500 
volts, a condition, that can never arise 
in normal use, a 100,000 ohm spool 
passed a current of 5 mA., showing the 
resistance value to be correct. After 30 
minutes with this current passing 
through the winding no temperature rise 
could be detected by the hand, while 
the resistance value remained steady. 

The self-capacity of the spool in no 
way approaches the maximum value, 
‘which may be permitted when a 400,000 
ohm resistance- is used for audio- 
frequency intervalve coupling. Tested 
by substitution in the anode circuit of 
The Wireless World “ Demonstration Re- 
ceiver,” theré was no change in the tone 
of the output such as might result by 
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"capacity. 


_Teceiving sets. 


being 


the introduction of an inductive wind- 
ing or one possessing excessive self- 
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THE JUNIT SOLDERING IRON. 


It is in soldering that many amateurs 
fail when engaged in the construction of 
Their failure in this re- 
spect’ fs due entirely to the fact that 
soldering is attempted with a dirty iron, 
and the tinning is invariably removed by - 
overheating. 


a m 
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The Junit “‘ Peerpoint ” -soldering iron. 
The point which is removable when heat- 
ing the iron is kept clean and well tinned. 


An ingenious form of soldering iron 
has been introduced by the Junit Manu- 
facturing Co., Ltd., Napier House, 24-27, 
High Holborn, London, W.C.1, in which 
the actual tinned point of the iron is in 
the form of a removable cap. The iron 
is heated with the cap removed, and the: 
heat is transferred to the work through 
a well-tinned surface. The merit of the 
arrangement is obvious. 

0o0o000 


THE KUPOX BATTERY CHARGER. 
Although not yet available in this 
country, the Kupox rectifying equipment 
of the Kodel Radio Corporation would 
seem tq rival present methods of battery 
charging from A.C. supply. For the 


~ 


adoption of a new rectifier in place of 
existing ‘A.C. battery charging apparatus 
it must possess obvious advantages, and, 
without making possible criticism here of 
the performance of rotary, vibrator, arc 
and wet electrolytic rectifiers, the claims 
made for the Kupox rectifier are of 
importance, 

As is the case with all rectifiers, the 
rectifying unit is connected to the 
secondary of a transformer having wind- 
ings arranged to suitably adjust the 
potential and give the required current 
output. Unlike the usual form of 
electrolytic rectifier the Kupox unit is 
entirely dry, is stated to last indefinitely, 
and requires no attention while in use. 
As the unit is quite small in size it would 
seem that no heat is developed which 
requires dissipation during the process 
of charging. Various forms of rectifying 
units are to be produced to-serve as re- 
placements for the rectifying devices used 
in other forms of battery chargers. 


A convenient form ‘of Kupox battery 
charger. It is bridged across the battery 
terminals and the electric light adaptor 
is connected to. the supply. when the 
battery requires recharging. 


It is understood that the distributing | 
agents in this country are the Rothermel 
Radio Corporation of Great Britain, 
Ltd., 24-26, Maddox Street, Regent 
Street, London, W.1, and it is hoped to 
include a report on the performance of 
this interesting form of rectifier in an 
early issue. 
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(tierce TOPICS 


News of the Week in Brief Review. 


THE. KING'S HIGHLAND RECEIVER. 
Balmoral Castle has been equipped with 
a new multi-valve set in preparation for 
the Royal sojourn in September. 
oo0oo0o0 
SIMPLER SETS. 
Single-knob control will be one of the 
most prominent features at the National 
Radio Exhibition opens at 
Olympia on September 24th. 
0000 
MOTOR-COACH WIRELESS. 
A five-valve portable set with loud- 
speaker is at the disposal of travellers in 


whiah 


a motor-coach now running in Mon- 
mouthshire. On a recent trip to 
Tewkesbury, in Gloucestershire, a 


dance was organised with the aid of 


broadcast music. 
a000 


EINDHOVEN SPEAKS TO AUSTRALIA. 

Many listeners in Australia heard a 
special message from the Eindhoven 
short-wave station on August 13th, 
spoken by Mr. Faraker, representing the 


Australian Commissioner in London, 
whose recent visit to Australian war 
graves in France and Belgium was 
described. 

oo0o°0 


EXIT THE MEGAPHONE. 

A chain of sixteen loud-speakers re- 
placed the usual megaphones at the 
Stamford Bridge grounds on August 14th, 
on the occasion of the inter-county 
athletic meeting. Formerly news concern- 
ing each race has “been conveyed by 
several men, each armed with a mega- 


phone. Loud-speakers save time and 
make for accuracy. 
0000 
NEVER SAY “ CHOKE." 
The Italian wireless operator who 


absent-mindedly makes. use of the words 
“ buzzer,” “set, “choke,”  ‘‘ stan- 
dard,? and ‘‘tuning’’ is likely to suffer 
for his carelessness, in the light of an 
edict just issued by Signor Mussolini in 
his capacity of Minister of Marine 

It appears that the words mentioned 
are frequently employed by Italians, but 
the Premier insists that their Italian 
equivalents must be used, both in speak- 
ing and writing. This move is part of 
the general plan now under execution 
for the repression of all foreign words 
and phrases. 
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BRIGHTER PROGRAMMES FOR 
CENTENARIANS ? 
An Edmonton centenarian states that 


wireless makes her head ache. What. 
about it, B.B.C.? 


i ooo0oo 
GOOD NEWS FOR RATEPAYERS. 
The Southwark Guardians have decided 
that the ratepayers’ money should not 
be used for the installation of a wireless 
set in their Dulwich hospital. The cost 
of the apparatus can only be borne by 


public funds. 
oO000 


TELLING THE WORLD, 

From a wireless point of view Chicago 
may pride itself on being the noisiest 
place on earth. The U.S. Ninth Radio 
District, with Chicago as its head- 
quarters, contains 233 active broadcasting 
stations out of a total of 694 throughout 
the States. 


A WIRELESS TRAGEDY. 


A Chesterfield miner died last week 
through drinking sulphuric acid from a 
wireless set accumulator. 

ocoo 


LISTENERS IN JAPAN. 


The latest estimate puts the number of 
wireless licence-holders in Japan at 
30,000. A monthly fee of about 2s. is 
charged on each receiver. 

oo0oo0o0 


WHEN IS A SET NOT A SET? 

“It is only what he made out of a 
penny magazine. It’s not a wireless 
apparatus at ail,’? was the plea made by | 
the father of a Nottingham boy who was 
last week fined 20s. for owning and 
operating a crystal set without a licence. 
The defendant admitted that the set had 
worked. 


MAKING THE MOST OF SUMMER. 


Two enthusiastic members of the QRP| 
Transmitters’ Society photographed with a portable transmitter and receiver on EE 
River Lea. Ts 
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TELEVISION DEMONSTRATED. 

Demonstrations ` of television and 
“ nocto-vision ” by Mr. J. L. Baird are 
among the promised features of the 
forthcoming exhibition in connection with 
the British Association meetings in 
peed from August õlst to September 7th. 

0000 

U.S.. DELEGATES AT WASHINGTON. 

Fourteen delegates have been chosen by 
President, Coolidge to 


ington International Radio Conference. 
The names include Mr. Henry Hoover, 
Secretary of Commerce, Major-General 
Charles M. Saltzman, U.S.A. Chief 
Signal Officer, Mr. Owen. D. Young, of 
the General Electric Company, and Mr. 
John Hays Hammond, Jr. 
o000 


WIRELESS IN INDIAN MINES. 

Mr. Keith Murray, a wireless exper 
has arranged a series of tests in the 
Bengal coalmines to ascertain the possi- 
bilities of intercommunication under- 


ground. Working with a wavelength -of | 


30 metres he will endeavour to show the 
possibility of doing away with wiring 
underground (says the Calcutta corre- 
-spondent of The Times). The experi- 
ments have been arranged in the mines 
of the MacNeill Company, the deepest 


in India. 
Oo000 


WHERE BRITISH RAILWAYS LAG. 

“Why do British railways seem averse 
to the installation of broadcast receivers 
on express trains? 
put forward is that the journeys are com- 
paratively short and passengers do not 
need antidotes to boredom such as are 
necessary on long trans-continental runs 


like those of the Canadian National Rail-’ 


ways. Now, however, that the railways 
in this country appear to be vieing with 
each other in endeavours to carry out the 
longest non-stop run, the question of in- 
stalling suitable receiving ` equipment 
might well be reconsidered.. The longest 
run is now from King’s Cross.to New- 
castle, occupying nearly six hours. 
. oo0oo0o0 


100-KILOWATT. BROADCAST 
TRANSMISSION. 


Probably the highest-powered trans- 


mission from a broadcasting station. was 
that achieved at Schenectady on August 
4th, when a new research. transmitter 
built in the laboratories of the General 
Electric Company sent out. WGY’s pro- 
gramme with a power of 100 kilowatts. 


The company has received -a special ` 


licence from the Federal Radio Commis- 
sion to continue transmissions on this 
power between 12 midnight and 1 a.m. 
(E.S.T.) until the end of August. - 

The development’ of the 100-kilowatt 


transmitter .has been hastened to some 


extent by the production of a 100-kilowatt 
power radiotron by the General Electric 
Company.: The new transmitter occupies 
less than half the space taken by the 50- 
kilowatt transmitter, | heretofore the 
highest powered equipment. Two 100- 
kilowatt tubes are used in the amplifier 
unit, and three more tubes operate in the 
modulator unit. The 50-kilowatt trans- 
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represent the. input equipment. 


United States at the forthcoming Wash- 


The reason generally - 


the Astor. Hotel, New York. 


. for the 


Wireless 
World 


mitter, now operated at 30 kilowatts, in 


‘accordance with the Federal licence, uses 


seven 20-kilowatt tubes in the amplifier 
and twelve tubes of the same size for 
modulators. 

The 100-kilowatt transmitter consists, 
essentially, of a radio power amplifier 
whose frequency is controlled by a quartz 
crystal and a modulator bank, together 
with its modulation reactors and speech 
The frequency used is 
790 silpeyeles D 24 ` 

oo0oo0o0 


STALLOY STAMPINGS. 

Readers who desire to obtain Stalloy 
stampings for the Cabinet Moving-coil 
loud-speaker ` described by Mr. A. R. 
Turpin in our issue of August 10th are 
asked to note that these are procurable 
from J. Sankey and Sons, Ltd., 168, 
Regent Street, London, W.1 A mistake 
occurred in the address as printed on 
page 175 of the Angust 10th issue. 


o000 
AMERICA’ S RADIO SHOW. 
The Fourth Annual Radio World’s 
Fair, to be held in New Madison Square 


‘Garden, New York, from September 19th- 


24th, will be, according to the promoters, 
the largest and most interesting industrial 


exposition ever held in the United States 


under a single roof. 

Many countries overseas, 
Australia, Japan, and China, 
represented in the exhibits. 

It is stated that over 2,000 different 
types of receiver will be on view. 

0000 


including 


will be 


. BROADCASTING IN CALCUTTA. 

The Calcutta broadcasting station is to 
be officially opened on Friday next, 
August 26th, by His Excellency Sir Stan- 


ley Jackson, Governor of Bengal. 


o000 
WORLD’S BIGGEST ‘S.B.” 

The most extensive simultaneous broad- 
cast ever arranged will take place on Sep- 
tember 2lst when between 60 and 70 
American broadcasting stations will be 
linked up to transmit the proceedings of 
the Annual Radio Industries dinner at 


? 


0000 
WIRELESS FOR DENMARK'S. ARMY: 
The Danish Army is to make more ex- 


„tensive use of wireless by the introduction 
of twenty-five mobile telephony transmit-. 


ters and receivers. Most of the equip- 


_ment will be manufactured in Denmark. 


; 0000 

WIRELESS SETS FOR THE BLIND. 

“ Wireless has not only brought endless 
pleasure.to blind people, but ‘has literally: 
changed their entire outlook. With the 
headphones at his éars,, a blind man is 
goal in all respects to a man with sight ; 


the whole world is open to him, and he 


can become acquainted with life from 
every aspect revealed by the microphone.” 
.In these terms the National Institute 
Blind draws. attention in `its 
annual report to the revolution brought 
about by broadcasting. 
is doing its best to meet the very urgent | 
need for wireless sets for blind people. 
As a result of appeals 362 instruments and 
180 headpl.on«s lave been received; these 
gifts and donations from various sources 


` 400, 4DS, 4ZZA, 4AC. 


~The -Institute | 
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have enabled the Institute to distribute 
796 wireless sets and 1,040 headphones 
to the blind throughout the country. The 
headquarters of the Institute are at 224- 
6-8, Great Portland Street, London, W.1. 
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SPOHCH PET HT OSH L SHEE SHEE EERE HEEE HEH CHO HEOE EOE SE EHH ttot HS SEE ENREH EE EEE EEE EOE 


London, Ww. c. 1. 


Great Britain :—G OBA. 2BM, OMA, a 


2MM, 20D, 20Q,: 2RQ, OTL, 2TZ, 
2UY, 2VA, 2VG, 2VS, 2VW. 2XY. 
2ZL, 5AD, 5AC, 5DC,:-2GT, 5LO, 
5KH, 5QS, 5RO, 5TH, 5TZ, 5SZ, 
5US, 5YS, 5YX, 5YZ, 5ZY, 6AC, 
6AH, 6AT, 6BL, 6CP, 6DR, 6HH. 
6HZ, 6IA, 6LC, 6LL, 6LK, 6LT, 
6MU, 6QD, 6QL, 6QV,. 6RZ, 6TA, 
6TV, 6TW, 6S0, 6SZ, 6UZ, 6UCT, 
6VU, 6VV. France: :—EF 8BU, 8AE, 
8AEZ, 8TIS, 8JA, 8FBH, 8CA, 


8MB, 8XH, SWZ, 804K, 8 JZ. Ger- 
many :—K 4GA, I3, U7, WG, 4MCA, 
OAO, KD9. Belgium :—EB 4ER, 4ET, 


4AI, 4BX. Holland :—N OAM, OUS, 
P2, P5, P7. Canada :—NC 3CVO, 
CTR, 3CUX. U.S.A. :—NU 1LW, 
1CH, 1PQT, 1CJ, 1AIR, 1AWE, 


2GK, 2FD, 2CRB, 2FP, 2ARQ, 2EV, 
2CMK, 2CIN, 2CDK, 2KKK, 2ARV, 
43K, 4RM, 8AMI, 8JZ, 8KF, 9FFB, 
SDNC, WIR, WLW. Brazil :-— © 
SB 1AR, 1PI, 1AM, 1AD, 1AQ, 2AM, 
GHQ. Santa Fé:—F1Z. Russia :— 
R CRL, CRJ, ROT. Spain :—EAR3, 
EARY, EARI13, EAR26, EAR4. Den- 
mark :—D ‘7ZCT, (XE, TXF. 
Austria :—EA GI, QP. Italy :— 
EI 1CE, 1CH, 18S, 2AV. Poland :— 
T PA1. Luxembourg :—L 1AC, 1AuU. 
Finland :—S 2CO, 2CP. Sweden :— 
SMTO, SMTU, SMTI, SMTZ. Nor- 
way :—NA 1A, 1B. Porto Rico :-—- 
PR 4SA, 5CB. . New Zealand :— 
Z 3AA, 3AC, 3AD, 3AF, 3AH, 3AT, 
35AQ, BAZ, 4AA, 4AC, 4AM, 5AZ. 
Tripoli:—T 1TA. Irish Free State :— 
GW 18B, 13C, 15C, 11B. Portugal :— 
EP 1AE. Uruguay :—SU 8Z, UA3. 
Somaliland :—OCDA, OCDB. Various :--— 
YIC, 5S5XTU, HIK, TMU, NIRE, 


POW, V 4J, VIR, KM, JSST, IC. 


BM/RBR44. 


‘Bridgend, S. Wales. July 1st-August 1st. 


Italy :—EI 1AY, 
1BY, OCT, 1ZA. Belgium :—EB Y33, 
Germany :— 
EK 4AEN, AEQ, 'A4ANW, 4DK, 4Y0O. 
Denmark :—ED TXU, 7HM. France : —- 


'EF 8VVD, 8NN, 8NCX, 8KZ, 8GI, 


8UGA, 8SSS, 8AKL, 8KU, 8MMP, 
8KP, 8SSB, BARO, 8YX, 8LL. Portugal 


a and Madeira :—EP’ 1AK, ’ 3GB. Holland : 


—EN ORZ, OBC, OPM, OFR, OFM, 
ODJ, OGA, 1NA, OZE, 2PZ. OFLX. 
Sweden :—SMUK. . Morocco :—FM 8MA. 
Finland :—ES 7CO.- Russia :—EU O9RA. 
Argentina :—SA FC6. Brazil :—SB 1IC, 
2XU,.. 5BMS. - Uruguay :—SU . CD: 
Various :—NC 1AR, AR,. RKV; LPI; 
SPU, YR, SFV, STS, LAW, "4AAL, 3 
PCG, NW, 2EC, GC, 6WL, AFX, sTUL, 
EAM, FE LAI, FU, ZHC, MF, OHK, 
FACM, WNP, 1CNZ, GLO, ‘OCLY, AHT, 
EL, A1F, HBC, NRES, 1NO VOL, SAB. 
(0-v-1) On 20-60 metres W. J. Rees. 
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The Choice of a Valve. 


(Concluded from page 220 of the previous IE \ 
l l issue.) 


SSUMING that, the experimenter has 

made himself familiar with the pub- 

lished data regarding the various classes of 
valve, there remains the question as to which valve 
should be selected for any specific purpose. 

We may deal first with the case of so-called power 
valves. These are intended for connection to a loud- 
speaker, or for any other purpose where an output of 
considerable power is required (as opposed merely to the 
production of amplified voltage). In the consideration 
of a valve of this type a distinction must be drawn be- 
tween its efficiency when reproducing a weak signal and 
its capacity for handling power without distortion. As 
an example we may compare the performance of two 
valves in a receiver which is sensitive enough to produce 
ample voltage from a strong local station for application 
to the grid of the last valve. If we insert our valves in 
such a receiver and adjust the volume until it is as loud 
as possible, while being free from distortion, we shall 
obtain a reliable estimate of the second characteristic of 
, the valve; but if we tune the receiver into a very weak 
station and, in making the comparison, refrain from 
altering the tuning controls, so that pre- 
cisely the same small signal voltage is ap- 
plied to the grid circuit of each of the 
valves under test in turn, we shall get a 
comparison under the first heading which 
may give us an entirely different result. In 
fact, we may say, as a general rule, that 
if a valve is constructed so as to be capable 
of large undistorted output, it will be less 
efficient as a reproducer of weak stations 
than a valve of similar type in which the 
undistorted . output is less. 


DYNAMIC 


Dynamic Characteristic. 


Power valves are usually designed to’ 
have an internal resistance of less than 
7,000 ohms, and not infrequently as low as 2,000 or 
3,000 ohms. In comparing two valves which have equal 
internal resistances, the valve with the higher magnifica- 
tion factor is the better, though this does not quite con- 
stitute a complete survey of the problem. -It is highly 
desirable that the valve used in the last position should 
have a straight characteristic of considerable extent, the 
jimits being, on the one hand, the bottom bend, and, on 
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STATIC 
CHARACTERISTIC 


CHARACTERISTIC 


Fig. 4.— Curves 

correct setting of grid bias 

for a power valve with an 

inductive load in the anode 
circuit. 
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the other hand, the point at which grid current 
/ begins to flow. Information on this point can 
be obtained from published characteristics, and it will 
be found that in general the lower the resistance of 
the valve the greater the ‘‘ straight range.’ | 

A word may be said regarding the correct adjustment 
of grid bias in the case of a loud- speaker valve. Manu- 
facturers’ published characteristics are taken without any 
load in the plate circuit, and it is customary, in the case 
of a loud-speaker, to make the average impedance of the 
windings equal to the resistance of the valve, so as to 
get the optimum efficiency of reproduction. Needless to 
say, this cannot be achieved at all frequencies, and it is 
not intended to do more than emphasise that under prac- 
tical conditions there is impedance in the plate circuit, 
and in. consequence the valve will have a more gentle 
slope than appears in the published characteristic. If we 
assume that the theoretical conditions are complied with 
and that the loud-speaker is in fact a resistance equal to 
the internal resistance of the valve, then the ‘‘ dynamic 
characteristic ’’ has half the slope of the normal charac- 
teristic, and the correct setting of grid bias is not in the 
centre of the straight path of the normal characteristic, 
but at a point one-third of the way up, as 
shown in Fig. 4. 

We next come to valves, which have been 
classified in a somewhat indeterminate 

manner as H.F. and L.F. amplifiers. 
These valves do not profess to have any 
very great range of straight characteristic, 
although the class of L. F. amplifiers may 
be used for a moderate volume of loud- 
speaker reproduction. Setting aside this 
üse we may consider for what remaining 
purposes in a set various types of valves 
under this heading are suitable. 

In.a low. -frequency amplifier employing 
transformers: it may at first sight seem 4 
matter of indifference whether a trans- 
former of high ratio be used with a valve of low resist- 
ance or a transformer of low ratio with a valve of high 
resistance. In order to consider this que stion, two facts 
must be borne in mind; first, that, in the case of apy 
given construction of valve in which only the density. of 
the grid mesh is varied, the ratio of the magnification. 
factor to the internal resistance is approximately com 
stant ; secondly, that, in the case of transformers of a 
a 26 
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given type, but having varying numbers of turns on the 
primary Winding, and consequently different step-up 
ratios, the appropriate valve internal resistance varies in- 
versely as the square of the ratio. Thus, if we have a 
3:1 transformer, which is recommended for use in con- 
junction with a valve of internal resistance of 24,000 
ohms, a 6: 1 transformer of the same type will operate 
in conjunction with-a valve having an internal resistance 
of a quarter of this value, namely, 6,000 ohms. But the 
former valve, if constructed in the same manner as the 
latter, would have a magnification factor four times as 
great ; hence, since the total magnification is equal to 

 magnificat on factor ’’ x ‘‘ step-up ratio, we shall 
obtain twice as much magnification from the valve of high 
internal resistance with ‘the low ratio transformer as we 
obtain from the other combination. There is, further, the 
advantage of a lower H.T. consumption, which is by no 
means a negligible factor. 


On the other hand, the use of a low impedance valve — 


with a high ratio transformer 
has the adv antage that there 
is less back ‘voltage de- 
veloped on the plate, and, in. 
consequence, when this ar- 
rangement constitutes the 
second stage of a two-stage 
amplifier, there is less ten- 
dency to distortion due to 
capacity coupling through 
the electrodes of the valve. 
An added advantage of this 
arrangement is found when 
very large voltages are re- ` Fig. 
quired in the grid circuit of 
the power valve, since a 
valve of the higher magnification type has a considerably 
smaller range of straight characteristic. 
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High Impedance Valve with High Ratio Transformer. 


A useful method of obtaining the first advantage, when 


employing a high magnification valve, is shown in Fig. 5. 


Here a transformer of high ratio is connected in the anode | 


circuit of a valve of this type, and the requisite damp- 
ing to produce a flat characteristic is introduced in the 
form of a shunt resistance across the primary winding ; 
thus if we have a valve of internal resistance 24,000 ohms, 
which, in order to‘operate with a 6:1 transformer, re- 
quires to have its internal resistance effectively reduced to 


6,000 ohms, we. must shunt the transformer with a re- 
We shall then obtain a voltage > 
in the plate circuit of the valve which is a quarter of its . 
1 transformer’ 


sistance of 8,000 ohms. 


ideal value, but, as we are employing a 6: 
instead of a-3: 1, which would be suitable for the valve 
under normal conditions, we shall get an overall amplifi- 
cation which is one-half of the normal amount. Thus 
we get the effect of a low-resistance valve without the 
waste of anode current which would be entailed ky its 
use. 

On the whole we may say, then, that valves. for use 
in the earlier stages of a set should be built to have as 


high a resistance as is consistent with an adequate range | 


of working characteristic, and with as high a magnification 
A 27 


5.—A detector valve of high internal resistance may be 
‘followed by a high-ratio transformer if. the primary is ahurted 
by a resistance of suitabie value. 
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factor as the particular. form of construction will 
allow. 
5 Resistance and Choke L.F. Couplings. 


For the purposes of low- frequency amplification, where 
either a choke or a resistance is employed, there is an 
opportunity for using valves of exceptionally high magnifi- 
cation, and this class of valve has recently come into pro- 
minence to a considerable extent. If we can succeed in 
building an impedance, either in the form of a choke or 
a resistance, which is large in comparison with the internal 
resistance of such a valve, we get, practically speaking, 
the whole of this amplification at each stage, though there 
are complications, of a character by no means negligible, 
introduced as a result of the inter-electrode capacities of 
the amplifier. However, it may be said that the results 
obtained on these lines have led’ to a very great advance 
in the design of resistance-capacity amplifiers, and have 
established ‘these valves of high-magnification factor firmly 
in the popular favour. The adv antage offered by such 

valves, apart from their 
actual efficiency in operation, 
is their extremely low H.T. 
consumption, although. this 
is offset to a slight extent by ` 
. their limitation in respect of 
straight characteristic, which 
may “be only half a volt, or 
even less. 

The use of hese valves in 
high-frequency circuits has, 
in the writer’s view, not. re- 
ceived the attention it de- 
serves, since in such circuits 
the limitations of straight 
characteristic are never very 
severe, and the sensitivity of a properly neutralised ar- 
rangement extremely high. Neutralised circuits of ade- 
quate selectivity can be built in which a tuned anode 
construction is adopted, and a notable increase in magnifi- 
cation per stage results. 

A word remains to be said on the subject of detector 
valves, and here, for the first time, it is possible to turn ` 
the flow of grid current to good account. Valves for grid 
condenser and leak rectifiers should be selected according 
to the nature of coupling device which it is proposed to 
employ after them. If a transformer stage is used, a 
valve of medium internal resistance suitable for the trans- 
former in question may be employed, or else the means 
of Fig. 5 may be adopted to reduce the resistance value. 
Care must be taken to connect the grid circuit return to 
a suitable voltage point, and this will vary very consider- 
ably in the case of different valves. Experiment in each 
individual case is highly advisable, and the use of a 
potentiometer, for ensuring correctness in this respect, is 
of far greater utility than a variable grid leak. 7 


Detector Valve Impedance. 


When bottom bend detection is being employed, allow- 
ance must be made for the fact that the effective internal 
resistance of the valve is considerably increased by the 
necessity for operating at the foot of the characteristic. 
A pansronnet of conservative ratio -or else a choke or. 
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The Experimenter’s Note Book.— 
resistance coupling should be selected for use in the 
first stage. | . 

Reviewing the whole question, therefore, it would seem 


that valves of a medium internal resistance of, say, be- 


tween 20,000 and 30,000 ohms, and having a high magni- 
fication of 20 or thereabouts, are of the greatest general 
use, except for the one special requirement of feeding the 
loud-speaker, where valves of very low internal resistance 
are indispensable. On the other hand, the use of valves 
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having considerably higher internal resistances, and magni- 
fication factors of the order of 40, is strongly to be re- 
commended wherever possible owing to their great eff- 
ciency and the decrease in high-tension current consump- 
tion. The technical. difficulties bound up with the use. 
of such valves are, however, greater, and the restric- 
tion on their employment due to the limited operating 
range must always be borne in mind. It is, therefore, 
unlikely that they will ever completely displace the valves 
of medium impedance. _ l 


LAYING OUT AN 


H.F. STAGE. 


Methods of Testing for Coupling between H.F. Transformers and Coils. 


arranging the layout of any receiver including a 
stage of high-frequency amplification is the exact 
relative positions of the tuning coils. It is absolutely 


©% of the most difficult small points to settle in 


essential, if the receiver is to be controllable, that there ` 


should be no coupling whatever between the aerial coil 
and the high-frequency transformer other than that 
officially provided by the amplifying valve. To set the 
coils with their axes at right angles and as far apart as 
can conveniently be managed is a very good start, but it 


is often found that even with these precautions the small: 


amount of residual coupling is enough to render the set 


. unmanageable. ; 


Fortunately there is a very simple experimental means 
by which the final fine adjustments, eliminating all traces 
of coupling, can be made while the receiver is in course 
of construction. The basis of the method lies in setting 
one circuit in feeble oscillation and then tuning the other 
to resonance with it. Jf this results in the cessation of 
the oscillation, due to absorption of energy from the 
oscillating circuit by the other which is here acting as a 
tuned trap, it is evident that the position of zero coupling 
has not been found. 

Some care is necessary in applying this test that the 
half-finished wiring shall not- provide stray capacity 
couplings; a careless use of the test may result in the 
coils being set just off the correct position. The detector 
and low-frequency portion of the receiver should be coni- 


pletely wired, including a temporary arrangement for- 


reaction across the detector, if this is not included in the 
design. The aerial coil should be connected to its con- 
denser and the bottom end of the tuned circuit so pro- 


duced should be connected to the filament wiring, but no 


connections should be made either to the grid or the plate 
sockets of the first valve-holder, nor should the neutralis- 


ing condenser be connected up.’ In this way the stray 


capacities are exactly those of the finished set with the 


exception of those between the grid and plate of the H.F.- 


valve, which will be balanced out later by the neutralising 
condenser. ` | 


Absorption Test for Stray Coupling. _ 
‘Telephones and batteries are then connected to the half- 


finished receiver, and the detector circuit is set just oscil- 


lating by the reaction control, the tuning condenser being 
set somewhere near the middle of its range. By swinging 
the aerial tuning condenser slowly it will be found whether 
at any position the absorption by this circuit is sufficient 


same way. 


to stop the oscillation. If such a point is found the rela- 
tive positions of the two coils is altered slightly until 
Variations in the aerial condenser have no apparent effect 
in checking the oscillations. ‘To make this test reason- 
ably delicate it is essential that the detector circuit should 
be only just oscillating ; a low voltage on the plate of. the 
detector will generally assist in obtaining the smooth 
reaction necessary for this. 

In this way it is not difficult to find a setting of the 
coils such that the absorption due to coupling is not 
great enough to reduce the amplitude of the oscillation 
to the point of entire cessation. The test should now be 
carried a stage still further in order to find a position in — 
which the absorption causes no change at all in the 
amplitude of the oscillation. — . 


Evidence of Feeble Oscillation. 


Up to this point the aerial tuning condenser has been 
rotated slowly, feeling for the point where oscillation 
stops; a mere reduction in amplitude would pass un- 
noticed. But if, now that the preliminary adjustment 
has been made, the condenser is rotated rapidly, a faint 
click will probably be heard’ in the telephones as the 


` point of resonance is passed over, this click being due 


to the slight momentary increase in the plate current 
of the oscillating detector as the oscillation is slightly 
reduced in amplitude. The final adjustment of the coil 
positions is complete when the click can no longer be 
heard, or when a position. has been found at which the 
click 1s a minimum. | i 

It is frequently found that although the perfect ‘‘ no- 
coupling ’’ position can be obtained for one frequency, 
the click will reappear when the detector circuit is re- 
tuned. ‘This indicates that in the original setting both 
capacitative and inductive coupling were present, but that 
they balanced out, their effects being equal and opposite. 
In such a case one may either leave the- coils set as 
described for no resultant coupling on a middle wave- 
length and hope that the inevitable losses in the coils will 
prevent oscillation for the other wavelengths, on. which 
there is a slight residual coupling, or one may erect a 
capacity shield between the coils as in the ‘‘ Everyman 
Foun’ and then find the new setting required in the 
With Litz coils this ‘screen will probably 
be necessary, but with coils of -solid wire it may usually 
be omitted, provided that the ‘‘ no-coupling ’’ adjust- 
ment has been carefully made for a middle wavelength. 

| = | -A: L. M. $ 
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By Our Special Correspondent. 


Concerts from Belgium.—5GB Cuts Out Talks.—Birmingham’s Transmitter.—German 
Composers’ Night.—Good News for Dancing Folk.—First Puccini Broadcast. 


Our Honest B.B.C. i 


A programme “ for a bored listener ” 
is Bournemouth’s feature on August 29th. 
This is, I believe, the first time that 
the B.B.C. has officially recognised the 
existence of such a person. 
0000 i 


Week-ends on the “ Continoag.”’ 

The time when broadcast ‘‘trips’’ to 
the Continent will be a regular week-end 
occurrence seems to have been brought a 
bit nearer by the success of the relays 
from the Ostend Kursaal. Few better 
places than this could have been chosen 
for the tests ; the Kursaal is on the sea 
front and is actually connected to the 
submarine cable running to the Isle of 
Thanet. 

That these relays are the precursors of 
a series of transmissions from leading 
European cities will depend upon whether 
the Continental land-lines can be suff- 
ciently improved.. as 


Is the Crystal Passing ? 

The sophisticated multi-valve set 
owner, who can “‘ get Europe ’’ any old 
night, may question the value of these 
Continental relays. Their real object, a 
Savoy Hill official tells me, is to intro- 
duce the delights of Continental recep- 
tion to crystal users, who may thereby be 
persuaded to invest in valve sets. 

There is no doubt that approaching 
developments in broadcasting, especially 
the regional -scheme, will tend to leave 
the crystal listener rather in the cold. Is 
it fanciful to suggest that the next year 
or two will see the crystal set joining 
company with the hansom cab and the 
gingham umbrella? 


00g0 
5GB. 


By the time -these lines are in print 
a large section of the British public will 
have enjoyed for the first time that 
peculiar thrill which comes from being 
able to listen to an alternative programme 
by the turn of a knob. On all too rare 
occasions 5XX ‘has supplied this thrill, 
but the prospect of being-able to enjoy 


the privilege ‘‘ for ever and ever” has - 


only come with the opening of 5GB. 
A 29 


No Talks ! 


Another thrill will be supplied to a 
number of listeners by the news that 
“ Daventry Experimental” will shun 
talks of every kind, with the exception 
of news bulletins, including a special 
late bulletin at 10 o’clock. 

For the most part, 5GB’s programme 
will be made up of music and variety. 
This being so, it would be interesting to 
be able to determine to what extent the 
2LO audience will be diminished or in- 
creased when the London station puts out 


a talk. 
o0o00 


Fate of Birmingham’s Transmitter. 
The present transmitter at Birmingham, 
which is more or less out of commission 


owing to the advent of 5GB, is to be 
used as a stand-by plant. The new 
Daventry station is essentially of an ex- 
perimental nature, so breakdowns during 
the first few weeks will not be at all un- 
likely. If and when these occur 5IT will 
calmly take over and transmit its pro- 
gramme from Birmingham just as if the 
Daventry youngster had never butted in 
at all. Most of 5IT’s engineers have pro- 
ceeded to Daventry, but I understand 
that one at least. will remain at the old 
plant in case of emergencies. 
0000 


Bournemouth’s Compensation. 


One surprising aspect of the transmis- 
sions from 5GB is the strength at which 
they are received in Bournemouth, 120 


o- 


‘AMATEUR BROADCASTING TO THE EMPIRE. 


Mr. Gerald Marcuse (2NM), the 


well-known Caterham amateur, who, on September Ist, will pe eT telepho 


transmissions for the benefit of the Colonies on wavelengths of 23 and 3 


0 metres. tt 


is expected that the transmissions will take place on three nights a week, Mr. Marcuse 
providing his own programmes, 
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miles away. This is a much-needed con- 
solation to Bournemouth listeners, who 
have had to revert to the oid Morse- 
infested wavelength of 326.1 metres from 


their local station. 
ooo0do 


- Pavlova Broadcast. 


The Pavlova ballet season opens at the 
Royal Opera House, Covent Garden, on 
September 12th, with ‘‘ Don Quixote, 
Act I of which will be broadcast from 
London and Daventry. 


o0o00 


German Music Night. 

Throughout Europe on Friday, Sep- 
tember 9th, the broadcasting stations will 
dedicate their programmes to the music 
of Germany. This will be the second of 
the series of nights each devoted to the 
music of one of the countries subscribing 
to the Union Internationale de Radio- 
phonie. I understand that all the British 
stations will participate. The composers 
whose works will be represented have 
been specially selected by the German 
broadcasting authorities. 

It will’ be remembered that French 
works were featured on Sunday, July 
24th. “ British night”? will be held 
some time in October. 

0000 
Yale Blues To-night. 

A lesson in the new Yale Blues will be 
broadcast from 2LO this (Wednesday) 
evening by Santos Casani, the dance ex- 
pert..- 

0000 
From Solomon to Jutland. 

“ Down to the Sea in Ships,” 
will be broadcast from 2LO on August 
30th, is a characteristic - programme 
‘illustrating the interest which the sea 
has for people of all ages through: all 
ages.’ The broadcast has been devised 
by Amyas Young, and embraces sea 
events from the return of Solomon's 
treasure fleet to the Battle of Jutland. 


0000 


Motor Music. 


What an opportunity we missed, those 
of us who failed to hear the programme 


broadcast from eighteen stations of the 


American National Broadcasting Co. on 
Saturday, July 23rd. ° 

I quote from the advance notice : 
entire hour will trace in music the de- 
velopment of the Buick Motor Company 
from the earliest days of development, 
1904, down to the present. Instrumental 
and vocal music typifying each period in 
this great development will be included 
in the program. 

Doubtless listeners heard the mive 


“ Honk! Honk!” prelude for solo horn. 


I have often been moved by it. 
oo0o0 


How Long They Listen. 


Time as 
considered in the production of power 
equipment for wireless operation is really 
a vital factor, according to ihe Radio 
Division of the American National Elec- 


trical Manufacturers’ Association, which . 


has just issued information showing kew 
long the U.S. public listen to broadcast- 
ing in a given week. 


which 


“The - 


an element which has to be . 
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FUTURE FEATURES. 3 
London. : 
Aveust 28TH.—Military Band Con- 
cert. 
Avucust 29rn. — “ Pariah,” by 


August Strindberg. 
Avcust 30rH.—NMusical 
Selections. 
Avcust 3lst.—Jewish Concert, 
SEPTEMBER lst.—‘‘ La Tosca,’’ by 


Comedy 


Puccini. 
SEPTEMBER 2nD.—B.B.C. Promenade 
Concert relayed from the 


Queen’s Hall. 
SEPTEMBER 5RD.—Concert Party re- 
layed from Worthing. 
Daventry (experimental). 
Avcust 28TH. — “Judas Macca- 


bzeus,’’ an oratorio by Handel. 

Avucust 29TrH.—Promenade Con. 
cert relayed from the Queen’s 
Hall. 

Avucust ZOrH.—Promenade Con- 
cert relayed from the Queen’s 
Hall. 

Aveust 3ist.—Light Orchestral 


Concert. 
SEPTEMBER 2ND.—From the Musical 
Comedies and Comic Operas. 
SEPTEMBER 3RD.—Chamber Music. 


Bournemouth. 
AUGUST 29TH.—A Programme for a 
Bored Listener. 
AUGUST 30TH.—Promenade Concert 
from the Queen’s Hall. 


Cardiff. 

Avovst 29TH.—A Programme from 
Weston-super- Mare. 

Avucust 30TH.—Promenade Con- 
cert relayed from the Queen’ S 

Hall. 

SEPTEMBER 2ND. — “In Chinese 

Waters,” a play in two acts by 

Vivian Tidmarsh. 


Manchester. 

AucusT 29rn.—Promenade Concert 
from the Queen’s Hall, Lon- 
don. 

Avcust Z0TH.—Orchestral Concert 
relayed from the Pavilion 
Gardens, Buxton. 


Newcastle. 
Avucust ðlsr.—Concert by 
Municipal Orchestra. 
SEPTEMBER ŠRD. — Variety Pro- 
gramme. . 


` 


the 


Glasgow. : 
AUGUST 28TH.—A Light Orchestral : 
- Programme of Schubert and : 


Schumann. 
` AUGUST SrH. —‘* The Rising of the 
Moon,” a play by Lady 
Gregory. | 
Aberdeen. 


Avevsr 2971H.—Promenade Concert 
relayed from the Queen’s Hall. 
Aucust Wru.—‘‘ When the Cur- 
few Rings,” written for broad- 
casting by Arthur Black. 
Belfast. 
SEPTEMBER 3RD.—A running com- 
mentary on the Ulster Grand 
' Prix Motor Cycle Race. 


Alice Moxon. 


` trotter, 
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The study, which is based on the per- 
centage of listeners using radio receivers 
in excess of any given number of hours 
per week, shows that about one-tenth of 
1 per cent. of all radio listeners use a 
set in excess of 140 hours each week, 1 
per cent. use it in excess of 100 hours, 
10 per cent. in excess of fifty hours, 20 
per cent. in excess of forty-five hours, 
30 per cent, in excess of thirty-five hours, 
50 per cent. in excess of thirty-eight, and 
80 per cent. in excess of thirty hours. 

oo0°0 


High Power for John Henry. 


John Henry will be heard 'by 5GB. 


listeners on August 26th. On the same 


evening T. C. Sterndale-Bennett is giving 


a selection from his own compositions at 
the piano. 


A Hebrew Night. 


A: Jewish concert will be broadcast from 
2LO on August Sist. 


ooo0oo0 


oooo 


For Dancers. 

Dance music will be given from 5GB on 
Mondays, Wednesdays, and Fridays until 
midnight. In addition, every Saturday 
night from 8 to 10 o'clock the new 


Daventry is to broadcast a programme | 


called ‘‘ Dancing Time.’’ Listeners who 
are fond of dancing will thus be provided 
with the necessary music, and non-danc- 
ing listeners will have what should prove 
a light and pleasing entertainment. On 
each occasion the London Radio Dance 
Band will play, and their items will be 


varied by singers and instrumentalists, 


including Florence Oldham, Sydney Nes- 
bitt, and Harry Shalson. 


Back to 1770. °°°? 


An eighteenth-century programme, 
arranged by Iolo Williams and entitled 
‘« 1770,” will be broadcast on Friday 
next, "August 26th. It will include 
imaginary conversations between Dr. 
Johnson, Boswell, and Oliver Goldsmith: 
music by Handel, consisting of songs 
from Sheridan’s play “The Duenna ” 


Bickerstaff’s ‘“ Love in a Village,” and 
other songs and scenes. ; 
; oy oo00 
Graad Opera. , 
“La Tosca,’ the first of the Puccini 
operas to be broadcast in full, will be 
. transmitted on September 1st. The cast 
includes Rachel Morton, Tudor Davies, 
Harold Williams, Herbert Simmonds, 
William Anderson, Sydney Russell,: - and 


Percy Pitt, and Mr. 
will conduct the Wireless Chorus. + 


A Chinese Drama. oe > : á 
On September 2nd Cardiff station will | 


give a play by Vivian Tidmarsh entitle 
“In Chinese Waters.’ The cast 0 
seven will be all male, but as they range - 
from a ‘Chinese pirate” to a globe- 
and from the 
steamship to the purser, there is mu 
scope for difference of voice. This play 
will be a real thriller and will deal with 
piracy on the high seas. 


2 3°. 


The Wireless Symphony - 
Orchestra will be under the direction of. 
Stanford Robinson ~ 


captain of the ` 
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SELECTIVE MORSE RECORDING. 


The Hotzwire Microphone as an Interference Eliminator. 


By G. G. BLAKE, M.1LE.E., 


F.Inst.P. E 


(Concluded from page 215 of last week's issue.) 


tester can be seen in the accompanying illustration 
(Fig. 4), which shows. the demonstration apparatus 

used at the lecture referréd to earlier in this article. This 
will be understood better by: reference to Figs. 5 and 6, 
showing circuit diagrams of this portion of the apparatus. 
On the extreme left (Fig. 4) is a box A, from the top of 
which protrudes an electric light bulb Q, which is a mains 
high-tension unit for use with D.C. supply and from 
which the plate circuits of the three thermionic valves V, 
V, and V, are fed. This unit is described in detail later. 
Next to this, and attached to the baseboard, are two 
o.oor mfd. variable condensers C and C,, which tune 
the “ şo turn” grid coils I, and I,. The two plate 


| nae ae details of the interference 


circuit inductances I and I, are ‘‘ 100 turn” coils. 
These, as can be seen in the illustration, are 
coupled tightly to the grid coils and fixed per- 
manently in that position against one another by 


a binding of cotton. Thé value of the grid condensers 
C, and C, should be about 0.0003 mfd. > The grid- 
leaks which bridge these two condensers are, in the 
Writer’s interference tester, made by graphite pencil 
marks across the roughtened surface of short strips of 
- ebonite about zin. long. When the apparatus is con- 
nected up to its batteries and source of H.T. supply it 
will be found that, in the absence of any grid-leaks, slow 


- on the baseboard near the microphone M. 


ticking noises will take place in the telephones (when 
their respective Morse keys are depressed), due to the 
discharge of the grid condensers through the unavoidable 
leakages. The speed of these discharges can now. be 
accelerated by means of the graphite pencil marks, which 
can be gradually increased in width until any desired 
musical notes are produced in the phones T and T,. 


Adjustment of Grid-leak Values. 


This preliminary setting of the grid-leaks should be 
attended to while the variable condensers C ànd C, are 
set at their maximum capacities. The grid-leaks remain 
in a more staple condition if the pencil lines are lightly 
rubbed: into the interstices of the ebonite surface 
while they are being made. Having set the two 
circuits to give approximately the same note, preferably 
rather more bass than that which will be finally required, 
the frequency of the notes of either or both of the valve 
circuits can now be altered at will by reducing the 
capacity of their respective condensers C, or C. 

Valves V, V, and V, are B.T.H. B4 (6-volt filament) 
or other make of valve with similar characteristics. The 
value of the fixed capacity condensers C, and C, is about 
0.006 mfd. These can just be seen in.Fig. 4 arranged 
The Morse 
keys K, K, and K}, as will be seen, normally short- 


Fig. 4.—General. view of interference tester. 
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Selective Morse Recording.— 
circuit the Brown telephone receivers T and T, (wound 
to 2,000 ohms), the depression of a key allowing one of 
the: telephones to come into operation. oo. 
The sounds from the telephones are collected within the 
microphone case M, and impinge upon a diaphragm D 
(Fig. 6). The microphone (a Skinderviken button 
or similar solid-back microphone) is included in the 
primary circuit of a transformer L, shown in Figs. 4, 
5 and 6. The secondary currents from this 
transformer are amplified by means of a thermionic valve 
V, and are employed to operate a loud-speaker tele- 
phone T, > | 


Fig. 5.—Circuit diagram of interference tester. 


In addition to the two telephones T and T,, mounted 
on the backboard of the microphone case M, there are a 
buzzer Z, such as is used in a wavemeter, and a telephone 
receiver T,. 

The buzzer is operated by a separate Morse key K,, 
as shown in Fig. 5. Noises to represent atmospherics 
can be produced in the telephone T, by rubbing a steel 
wire brush along the surface of a coarse file F. These 
atmospheric-noises and three sets of messages can be pro- 
duced simultaneously by the operation of the three Morse 
keys and, after amplification, reproduced in the loud- 
speaker T,. Even though each message be transmitted 
on a distinct musical note, the conglomeration of noises 
is too complex for any of the messages to be readable. ` 

A hot-wire microphone and resonator will, however, 
readily pick out either of the messages and reject all the 
unwanted noises. : 
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Fig. 6.—Circubt system for producing an artificial source of 
. - interference. 


When it is desired to intermingle the signals from 
the circuits of the interference tester with those being 
received from some distant wireless station telephone T, 
is entirely disconnected from the L.T. battery and its 
steel wire brush and file, and is connected in circuit with 
the last valve in the set receiving the incoming. signals; 
these sounds will then be intermingled with those artifici- 
ally produced by the interference tester. 

Fig. 7 gives a more detailed idea of the microphone 
and its case. Its backboard, I, consists simply of a 
circular disc of wood or stiff cardboard 74in. in dia- 
meter, into four holes in which telephones T,. T, and T, 
also buzzer Z, are imserted, and into which they fit 
tightly. The case, 2, is turned out of a block of hard 
wood, its back forming a concave chamber, where the 
various sounds from the telephones and the buzzer are 
collected. — 

At the centre of this concave chamber is a circular 
hole gin. in diameter, over which a diaphragm of stiff 
drawing paper, 4, is stretched; Watman’s hot pressed 
drawing-paper answers admirably: This should be 


BACK VIEW SECTION FRONT VIEW 


Fig. 7.—Constructional details of carbon microphone and tele- 
phone unit. _ 


damped, and then while wet stuck on to the front of the 
case with glue; as it dries it will then contract and form 
‘a tightly stretched diaphragm. A microphone button M 
is attached to the centre of the paper diaphragm, so that 
all the movements of the latter are transferred to the sma 

mica diaphragm of the microphone. The exact position 


of the microphone and the amount of tension between 188 
A 22 
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Selective Morse Recording.— 

diaphragm and the paper diaphragm are adjusted by. 
means of a set-screw, 6, which holds the brass projection 
rod, 5 (attached to the back of the microphone), rigidly in 
This cross-arm can, 


position in the solid cross-arm, 7. 


Fig. 8.—Smoothing circuit for ootaintng H.T. supply from D.C. 
mains. 


of course, be made either of metal or hard wood or other 
suitable material. A small brass damping spring, 8, is 


attached by screws to the front of the case, 2, which. 


presses against the diaphragm. l 
High-Tension Supply. 

The high-tension supply for the interference tester can 
be obtained from any source, and the apparatus will 
function well on any voltage between 110 and 220 volts, 
within limits, of course ; the higher the voltage the louder 
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interfere with the signals coming in from a distant 
station) the more stringent will be the test.» 

Owing to the selective properties of the hot-wire micro- 
phone and resonator combination the supply can be taken, 
if. desired, directly from a direct current main, all its 
This, however, makes the apparatus 
very noisy and unpleasant to listen to, and, at any rate 
for lecture purposes, the author thought it advisable to 
quieten it down to some extent. 

Fig. 8 shows the smoothing arrangement . employed ; 
no attempt was made to produce a perfectly silent H.T. 
supply (a matter of no great difficulty). The arrange- 
ment shown, which was put together out of odds and 
ends in a few minutes, was quite sufficiently effective to. 
reduce the ripple to a very quiet and hardly perceptible 
hum, not loud enough to be offensive to the ear. 

As will be seen by reference to Fig. 8, the lead from 
the negative m&in is connected directly to the negative 
H.T. terminal of the interference tester. The lead from 
the positive main is, for safety, connected through an 
electric lamp Q; any lamp will do (say, a 16-c.p. carbon 
filament lamp). For the same voltage as the D.C. sup- 
ply, R is a variable resistance, which, though not essen- 
tial gives some control over the voltage. On its way from 
this resistance the current is passed through an iron core 
choke I. From the choke, connection is made to the posi- 
tive H.T. terminal of the interference tester. A capacity 
of 6 mfds. is connected across the two H.T. supply leads, 
as shown at C. m 


will be the signals, and therefore (when endeavouring to 


Transmission Tests in Essex. 


Despite attempts on the part of the 
weather to frustrate their plans, the 
Southend and District Radio Society 
enjoyed a successful day with their 
transmitting and receiving equipment at 
Eastwood House, Rochford, on, Sunday, 
August 14th, the apparatus being erected 
in a garage. The first test was carried 
out with 6WQ, of Westcliff. Thereafter 
6Q0, 


regaled with some gramophone 
Mr. Mayer (2LZ), of Wickford, 


were 
‘records. 
a member of the society, 
the transmitting apparatus with’a broad- 
casting type microphone, modulator, and 
amplifiers; with these additions gramo- 
phone records were transmitted and 
reports were received indicating results 


far in excess of anything achieved on 


previous occasions. 

A record attendance of 35 on this 
“field day” showed the 
popularity of fixtures of this kind. 

Hon. secretary: Mr. F. J. Waller, 
Eastwood House, Rochford, Essex. 


0000 . 
The Mid-Britain Conventionette. - 


On Bank Holiday, August 1st, between 
forty and fifty amateur transmitters and 
their friends belonging to the 
Britain area of the T. and R. section of 
the R.S.G.B. assembled at the Cock 
Hotel, 
first Area Conventionette.: 
lunch was taken by the Area Manager, 
Capt. H. J. B. Hampson (G6JV), of 


A 33 : 


of Kelvedon, was received ou & | 
loud-speaker and the assembled .members — 


reinforced | 


increasing — 


Mid-- 


Northampton, to inaugurate the 
The chair at _ 
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Norwich, who expressed his great- 
pleasure at the large attendance. 
presence of so many ladies indicated the 
growing interest taken by them in wire- 
less, and was a most pleasing feature of 
the gathering. The chairman read 
messages of greeting from the T. and R. 
Headquarters, G6NF, GSYK, and 
amateurs in Brazil and the United States, 
including Miss Marie Frankly, the lady 
operator of U III. 3 l 

An interesting lecture on the building 
and adjustment of a low-power trans- 
mitter was given by Mr. Smith (G5YX), 
of Cambridge, who has carried out tests 
with stations all over the world on low 


powers and whose log might well be 


envied by transmitters licensed for ten 
times the power used. 

Tea was served at 5. p.m., when the 
chairman presented to Mr. G. A. Jeapes 
(G2XY) a memento of the first Mid- 
Britain Conventionette and voiced the 
thanks of those assembled for the splen- 
did work he had done in organising and 
arranging the meeting. | 

The day’s programme concluded with a 
visit to 5XX Daventry, which had been 
arranged by Capt. Harrison and by the 
kindness and courtesy of Mr. Hotine, 


The. 


the B.B.C. engineer-in-charge, who per- 
sonally conducted the party, over the 
station, where the scrupulous care be- 
stowed upon every detail from the huge 
generators to the smallest galvanometer 
was most noticeable. The reproduction . 
from a cone loud-speaker in the control 
room elicited a fusillade of questions re- 
garding the area of transformer cores 
and the ratio of their windings. | 

At 8 p.m. the first Mid-Britain Conven- 
tionette broke up with the tooting of 
motor horns and the shrill notes of 
whistles bidding their farewells, in code, 
to departing Conventionettists. 

0000 


Wireless Show at Hastings. 


A wireless section is to be included in 
the attractions of a science exhibition 
to be held at Hastings in the White Rock 
Pavilion from October 5th to 8th inclu- 
sive. The wireless section will be — 
organised by the Hastings, St. Leonards 
and District Radio Society, the secretary 
of which is Mr..N. G. Nye, 9, Stockleigh 


Road, St. Leonards-on-Sea. | 


0000 


The Ever-Fascinating Topic. 
At this evening’s meeting of the Stret- 


| ford and District Radio Society Mr. 


Sheffield will give a talk on the subject 


of valves. 
0000 


Change of Address. 
Mr. R. E. Fabian, hon. secretary of 


` the Northumberland and Durham Group 


of Radio Associations, has: removed to 5, 
Egremont Drive, Sheriff Hill, Gateshead. 
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LCGARITHMIC SCALES OF AUDIO-FREQUENCY. 


Sir,—Nowadays it is the practically universal custom to pub- 
lish amplification / frequency curves of apparatus with both the 
amplification and the frequency plotted to a logarithmic scale 
instead of on ordinary square paper. The log frequency scale 
was first used for this purpose for studying the lower portion 
of the response curves of transformers, when this was attracting 
great attention. The opening out of the scale here certainly 
helped analysis of this part of it greatly. The log magnifica- 
tion scale was first suggested, I believe, by Mr. P. K. Turner 
- (Experimental Wireless, February, 1927, p. 77), because “it 
needs a drop in amplification of at least 50 per cent. before any 
noticeable impression is made on the ear.” 

In my opinion the log magnification scale is only correct for 
showing the relative strengths of separate musical tones. Then 
this insensitivity of the human ear to changes in loudness will 
make it correct. In studying the “harmonic ”’ range response 
(over, say, 5,000 cycles) of a resistance amplifier, we wish to 
be able to note especially the relative strengths of the harmonics 
to the fundamentals of any musical tone, be it the voice of the 
announcer or the sound of a musical instrument, where the 
smallest variation in the relative strengths of these will be 
immediately apparent to the normal ear. For instance, if’ one 
dulls the tone of a set even very little the loss in brilliancy of a 
violin or the realism of a voice is immediately noticed. Hence 
the slurring over of these harmonics which the log magnifica- 
tion curve gives to the eye is undesirable. 

The log frequency graph also has this effect. 

Therefore the logarithmic graph should only be used where 
separate musical tones are concerned, and the ‘log frequency 
spacing only’ where the fundamental frequencies of tones are 
being studied (below 3,000 cycles or so). 

For the plotting of the wpper audio-frequency range, as is 
often done in the case of resistance amplifiers when, for 
instance, showing the effect of stray capacities on the curve, 
ordinary plain graph paper should be used. For experimental 
work in this direction I, for one, have found this way much 
better than the log scales. J. H. OWEN HARRIES. 

Frinton-on-Sea, 

August 3rd, 1927. 


THE REGIONAL SCHEME. 


Sir, —Whilst Capt. Eckersley in his article in your pages on 
the new regional scheme discussed mainly the. organisation of 
the new regional stations, their location, signal strength, etc., 


it woutl be interesting to receive some assurances regarding the 


technical quality of the transmissions. 

If alternative stations as well as alternative programmes are 
to be received, the regional stations must be situated well away 
from large, closely populated areas. For obvious reasons the 
studios will be connected to the transmitter by land line. Is it 
tlre intention to provide special and exclusive lines for this 
vurpose designed for audio-frequency range currents, or will 
P.O. lines be used as at present? 


The new, stations should represent the very last word in 
design and construction, not merely from an efficiency point 
of view, but from the point of view of quality. The latter is 
just as important as the former, as, although the receiving end 
is now lagging behind the average quality of, say, 2L0’s trans- 
missions, the knowledge concerning distortionless reception and 
reproduction is becoming more widespread. 

It should not be sufficient to say that the quality will be very 
much better than is capable of being reproduced on the average 
set. An attempt should be made to bring the provincial stations 
up to the level of, or better than, the best transmissions from 
2LO, and the transmission characteristics should be published in 
simple, easily comprehended manner. Tests might be arranged 
so that listeners could. determine the goodness or, otherwise of 
their receivers, for such work would have a wide educational 

value, and would allay a good many fears regarding the 
ceca of quality mansmiitea, WALTER LYMES. 

Manchester. 

August 12th, 1927. 


EMPIRE BROADCASTING. 


Sir,—May I contribute to the discussion on Empire broad- 
casting by advancing what I am sure represents the attitude 
taken by a very great number of Colonials? 

It is very pleasant to see from the letters published in your 
journal that Colonial interests are so warmly and generously 
supported by radio enthusiasts at home—by many of those, in 
fact, who support the B.B.C. and have nothing to gain by 
the expenditure on an Empire S.W. station. This evidence 
of unselfish effort on our behalf is very greatly appreciated and 
will not be forgotten. 

The view taken by Messrs. Hudson and Munn, and 
“T. S. W.,’’ however, is completely logical. It is evident 
that the B.B.C. exists to supply those at home who finance 
it, and I would like to reassure those of your readers who are 
in doubt by reminding them that British residents in the Colonies 
have not a reputation for wanting something for nothing. We 
are more than willing to pay for what we get, and to subscribe 
to any Imperial scheme without expecting too great a return. 

The wireless public in the larger Dominions is ah 
well off in that local broadcasting can be organise though 
there is evidence already in your correspondence columns that 
there is no lack of demand for home programmes. But we 10 
the smaller Crown Colonies and dependencies must rely on efforts 
at home for some central organisation. In this country, for 
example, we have no professional entertainments whatever, 
and although I understand a local S.W. station is under con- 
struction, it will serve mainly for the distribution of loca 
news and information. The amateur talent available locally 
is naturally limited, and .while it will be appreciated, it cannot 
replace professional programmes, especially those from home. 

The cost of installation of a station, and of extra Troe erent 
to suit those Colonies in which time is considerably different 
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from English time, could readily be borne by subscriptions 
from Colonial Governments, who would recover the money by 
local licensing. Colonial Governments already subscribe to 
several institutions founded for the general benefit. 

Surely the legal difficulties which limit the B.B.C.’s functions 
can be overcome. Providing that the Colonies pay their shares, 
I imagine there would be no objection to the operation of the 
Empire station by the B.B.C. 

Whatever other obstacles there may be I must add my 
evidence to refute the suggestion that the installation of the 
station should wait until S.W. broadcasting is out of the 
“experimental stage”—whatever that may mean. We might 
wait for a decade! The excellence of reception of th PCJJ 
. transmissions all over the world is sufficient to indicate that it 
is by no means too early to begin. 
_ fact that we are behind the times, and that we are losing 
prestige hy continued delay. The effect on the native races in 
the Empire and on lesser nations of the absence of a British 


S.W. station, and the existence of foreign ones, is worth con- 


sideration. 

Some of your correspondents place emphasis on the im- 
portance of broadcast speeches by great statesmen and poli- 
ticians. This is undeniable, but in case this should be over- 
stressed I would venture to remark that a very little of it 
would go a long way. Let us have all the broadcast speeches 
of the King, the Prince of Wales, and other members of the 
Royal Family, but spare us the politicians! We are all of 
us, after all, only transplanted * men in the street,” and we 
want exactly the same kind of programmes that listeners at 
home enjoy. The great attraction of the scheme is that it 
will bring us into close touch with home, and too great a well- 
meant specialisation in programmes may diminish this effect. 

There are only three or four S.W. sets in the Gold Coast at 
present, and consequently I have witnessed the effect on several 
other listeners on my set of hearing PCJJ and 2XAF for the 
first time. Your readers at home will have difficulty in con- 
ceiving the pleasure given by these foreign broadcasts, and by 
the prospects of future British developments. It really means 
so much in a gountry where sport in small communities is 
limited to occasional tennis (when a four can be gathered), 
where mails and periodicals arrive two to three weeks after 
despatch, where the majority are cut off from cabled news, and 
where no places of entertainment exist, or could be reached. 

The effect of a British S.W. installation on radio trade will 
evidently be considerable. After hearing part of the recent 
24 hours transmission from PCJ.J (which was perfectly received 
at maximum headphone strength), two gentlemen decided to 
send home for components to make your Empire S.W. set. 

May I suggest to the trade that no time should be lost in 
advertising in the Colonies and Dominions? It has been sug- 
gested to me by a recent S.W. recruit that firms supplying 
kits of components for S.W. sets might quote in advertisements 
a cable code word to facilitate rapid supply. 

Atmospheric conditions here are exactly as described by Mr. 
Mountain, of Nigeria, in a recent issue of The Wireless World. 
So we must pin our faith to S.W. and hope for the best. In 
the meantime we look farward to Mr, Marcuse’s transmissions. 
He and the Radio Society are to be congratulated on their 
enterprise,.and will earn the gratitude of all overseas listeners. 

Gold Coast Colony, „H. A. DADE, A.R.C.S. 

West Africa. — 
July 28th, 1927. 


Sir,—May I beg again the hospitality of your correspondence 
columns on the subject of Empire broadcasting? | 

I wish to reply mainly to a certain point raised ‘by Mr. 
Bertram Munn and Mr. Hudson in your issues of 29th‘ult. and 
6th inst. respectively. The point to which I refer is that of cost. 
Now surely neither of these gentlemen imagine that we are 
expecting a broadcast service gratis. I have not the knowledge 
of Dominion treasury affairs to suggest how they would bear 
their portion of the expense; but contribute they would, I feel 
sure. In the case of the Colonies, who have not their own 
broadcast station, the solution is easy. Licence fees could 
be transferred—less a small percentage to cover cost of collec- 
tion—to the department in England providing the service.. 


We Britishers ‘in Nigeria would scarcely mind paying to hear — 
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news from home three weeks earlier than through the mail 
when we are prepared to pay 8d. for one apple! | 

Granted that it is no affair of the B.B.C. but a matter for the 
Colonial Office. We want the goods and will pay for them. 
We care not who provides them. Judging by letters to the 
Nigerian Daily Times, there are large numbers of natives who 
also want the goods and will pay. The B.B.C. seems to be 
the natural organisation to carry out the technical arrangements 
of Empire broadcasting, but contributors to the B.B.C. funds 
need have no fears that we want them to pay. I should have 
thought this obvious. 

Before I close I must withdraw the remarks in my former 
letter concerning the 400-metre Daventry station. I was ignorant 
at the time of the real.reason for that station. However, that 
should be another argument in favour of better discrimination 
of ideas and news amongst Colonials. 

Thanks for your persistent efforts to bring about Empire 
broadcasting. May.they soon be consummated! 

Bukuru, . G. A. MOUNTAIN, A.M.I.E.E. 

N. Nigeria, pose 
July 25th, 1927. | 


Sir,—I must apologise for once again seeking the privilege 
of your columns, but the latest official statement issued by the 
B.B.C. and given wide publicity in the daily Press on the sub- 
ject of Empire broadcasting, as well as the letter by Mr. E. H. 
Robinson appearing in your issue of to-day’s date, gives, in my 
opinion, sufficient reason for proceeding further with this 
matter. 

Before discussing the purely technical aspect of the question 
it is as well to remember that one fact definitely stands. incon- 
trovertible : this is the need for an immediate Empire service, 
and in no small measure The Wireless World deserves the thanks 
of all those who have the good of the Empire at heart for having 
realised this need. Mr. Robinson, while admitting the desir- 


ability of an Empire service, professes doubt whether it will 


ever be possible. May I point out that the greatness of the 
British Empire has been brought about, not by people who were 


appalled by difficulties, but by those who ‘‘ got on with the 


job,” and I hope to show that a reasonably efficient Empire 
service is possible at the present time without ‘‘ years of 
experiment.” l 
Since the immediate necessity of catering for this need has, 
I contend, been adequately proved, it remains to consider in 
what manner such a service can be conducted.` As a com- 
mercial engineer [ am only concerned with hard facts, and 
because it will be facts alone which will determine the nature 
of such a service I wil] confine myself to such facts. First, 
what must be provided? As I see it: a central station within 
Great Britain capable of putting intelligible speech into any 
given colony at any time during the twenty-four hours. All 
factors being considered, the method which gives such a ser- 
vice with the greatest consistent height of signal above the 
interference level with the most economical first cost and main- 
tenance charges must be the one adopted. This resolves itself: 
into a consideration of wavelength to be utilised, always bearing 
in mind the economic factors bound up in the question of 
power necessary. In this connection we have three possible 
wavelength bands—5,000 metres and upwards, which we can 


“term long, the existing broadcast band of 250-550 ms. or 


medium waves, and below 100 ms. or short. Space will not 


` permit of a detailed discussion of the relative pros and cons 


of each method, but I submit that the short wavelengths have 
definitely shown themselves most capable of fulfilling the re- 
quirements outlined above. Mr. Robinson refers to the relayed 
transmissions of 2X AF by the B.B.C. While I agree that such 
efforts are very poor, I do-not agree that the B.B.C.’s demon- 
strations in any way represent the true advance which has been 
made in short-wave transmission or reception, and, as one who 
was very closely concerned with these efforts of relaying in 
1924, I can only say that the B.B.C. have much to learn in 
this direction to bring them abreast of modern practice. In 
passing, it might interest Mr. Robinson and also the B.B.C. to 
know .that for the ‘last eight weeks consistent. loud-speaker 
reception of 2XAF has been possible at my station for 75 per 
cent. of the total transmission period with a quality better 
than that obtained from the reception of Manchester and Aber- 
deen. For the benefit of Empire broadcasting I have offered 
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to demonstrate this, at my expense, to several of the London 
daily newspapers, but have met with no acknowledgment except 
in one instance, where they are first taking the matter up with 
the B.B.C. ! | 

With regard to Captain Eckersley’s statement, in an inter- 
view with the Press, that development in Empire broadcasting 
will take the form of increased reception efficiency on normal 
broadcast wavelengths, may I be permitted, in the hope that 
it will be answered, to ask the B.B.C. one question : Are they, 
or do they anticipate being, in a position within the next six 
months to demonstrate a receiver which, being within the 
compass of the ordinary listener, will give the same reception 
efficiency on American broadcast stations operating on their 
normal wavelengths as the present short-wave receiver will 
accomplish in the .case of 2XAF and KDKA? If they are in 
a position to do this no one will be more pleased to congratu- 
late them than myself; if they are not in this position, then I 
can see no further reason for the delay in establishing an 
Empire short-wave station, or for the continuance of the 
B.B.C.’s policy in deprecating short waves for such use. 

Berkhamsted. G. LESLIE MORROW. 

August 10th, 1927. 
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REMOTE INDICATING AERIAL AMMETER. 


Sir,—The article by A. P. Castellain on ‘‘A Remote In- 
dicating Aerial Ammeter’’ is of interest to me, as I utilised a 
somewhat similar arrangement about eighteen months ago. 
Possibly a few further observations based on my own experience 
may be of interest. 

The first arrangement tried was a diode voltmeter, t.e., a 
simple rectifying valve in series .with a very high-resistance 
D.C. voltmeter, and connected to a few turns tightly coupled 
to the aerial inductance of the transmitter. This arrangement 
has the advantage of a uniform scale if the resistance of the 
D.C. voltmeter is several times the resistance of the diode. 
A condenser is necessary across the D.C. voltmeter. The 
diagram shows the arrangement. 
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Actually a W.E. “ Peanut ’’ valve, with grid and plate con- 
nected together, was used as a diode. This arrangement has 
the advantage that the calibration is independent of the 
filament temperature, provided the valve is run bright 
enough to give sufficient emission. It has the disadvantage of 
requiring more power than either type of triode voltmeter. 

More recently a triode voltmeter has been tried using a 
D.E.3B type valve and grid rectification. 
preferred to the anode rectification type as giving a scale 
which is almost uniform. With this valve a large condenser 
(1 mfd.) across the filament was found essential, otherwise 
suficient H.F. energy was picked up to brighten the valve 
filament considerably. (The transmitter input is 8 watts.) 
I would strongly urge any transmitter using this arrangement 
to incorporate this condenser. 

Next I would like to criticise the type of ‘‘current trans- 
former” (if this term may be permitted; coupling mutual 
inductance would be more accurate, but is clumsy). I confess 
that, personally, I cannot see how the arrangement described 
gives any coupling at all between the primary and secondary 
windings, since the direction of winding of the sccondary is 
paraliel to the field produced around the primary. 
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However, assuming the arrangement works, the grave objec- 
tion is that the secondary is a plain solenoid, and consequently 
large E.M.F.s may be induced in it by stray fields around 
the transmitter; true, these are (roughly) proportional to the 
aerial current, but only if the coils of the transmitter are kept 
fixed. If the arrangement is to be used to determine the 
optimum coupling of the transmitter, some type of ‘‘ current 
transformer ”? which is free from this stray pick-up is essential. 

Two types of mutual inductance are almost entirely free from 
this trouble. The first consists of a toroidal secondary with 
one or more primary turns threaded through it. A second 
form, more easily constructed, is to use-an astatic arrange- 
ment. This may be readily constructed from a piece of 2in. 
diameter ebonite tube by pulling a saw blade across a diameter 
and sawing axially down the tube. Through the slots thus 
formed wire may be wound in a doubie D fashion as shown 
in the diagram, 

I have found this arrangement perfectly satisfactory in 
operation. It is placed in the aerial lead, or feeder, where 
convenient, preferably some distance from the transmitter coils, 
since an astatic arrangement is free from pick-up only in a 
uniform field, and twisted flex leads run to the voltmeter. 
I have not determined the limiting length of these leads, but 
they may be made 2ft. or 3ft. long without trouble. 

Finally, may I remind those using the device that we are 
measuring the current through the primary winding by the 
volage induced in the secondary; this gives two results which 
should be carefully noted :— | | 

1. The reading for a definite-primary current, say 1 amp., is 
proportional to the frequency. Hence if the readirig is, say, 
5.0 on 45 metres for 1.0 amp., then a reading of 3.0 will be 
obtained for 0.5 amp. on 22.5 metres. 

2. The reading for a definite primary current is proportional 
to the product of primary and secondary turns, and not to 
their ratio, as in a true current transformer. Hence doubling 
either primary or secondary turns doubles the sensitivity. 
For this reason, in referring to the arrangement as a ‘current 
transformer,” I have used inverted commas. 

FRANK AUGHTIE, M.Sc. (G 6AT). 

Dudley, Worcester. 


August 10th, 1927. 


THE B.B.C. AT OLYMPIA. 


Sir,—I have read with regret, in the current issue of The 
Wireless World, of the decision of the B.B.C. concerning their 
exhibit at the Wireless Exhibition this year. I think one of 
the greatest and most fascinating attractions at the exhibition — 
last year was the working of the B.B.C. studio, to judge 
by the queue. To hear and see your favourite artist broad- 
casting was a real treat, and to mention the fact to anyone 
who was not present was to evoke the exclamation: “I do 
wish I could have seen them.” I feel sure I am voicing the 
opinion of the great majority of wireless enthusiasts when 
sy ‘‘ Please let us have a working model.” l 

Dunmow, Essex. 

August 15th, 1927. 


S. W. WEBB. 


MARCONI ROYALTIES. 


Sir, —I have just read the letter from Mr. Harold Knox 
on the subject of Marconi royalties published in your issue of 
August 17th. Mr. Knox seems to have rather missed the point 
of your comment in that, whereas the view you expressed was 
that it seemed unfair that the royalty charge should be the 
same on a luxury two-valve set costing £30 to £40 as on a 
purely utility article costing one-fifth of that amount, Mr. 
Knox implies that the principle of the ‘royalty is unfair. 

As one who draws royalties in respect of patents in another 
industry, I feel that it is necessary to make a protest against 
any suggestion that the owners of patents are not entitled to 
royalties for the use of those patents, and it is generally 
accepted in other industries that the:-owner of the patent 1s 
entitled to decide what the amount of the royalty shall be. 

Ryde,. 1.0.W. | | «“PATENTEE.” | 

August 18th, 1927. | 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, written on one side of the paper, and headed “Information Department.” One question only 


should be sent at a time, and must be accompanied by a stamped, addressed envelope for postal reply. 
question should be drawn on a separate sheet. 


“Threshold Howling » on Short Waves. 


I have a short-wave receiver consisting of 
detector and one stage of D.F. ampli- 
fication. The results obtained from 
comparatively strong signals are ex- 
cellent, but when endeavouring ta re- 
ceive very weak transmissions diffi- 
culty 18 experienced owing to an 
objectionable howl when the receiver 
ts just on the verge of oscillating. I 
have endcavoured to cure this by the 
addition of a potentiometer for fine 
control of the detector grid, but the 
“howl” persists. I should be 
obliged if you could suggest a cure 
for this trouble. L. R. T. 

Thə diffculty of obtaining smooth re- 
action on the very short wavelengths is 
not at all uncommon and in the majority 

of cases can be traced to the use of a 

grid condenser having a comparatively 

high value and a grid leak tao low in 
value. It has been found by experiment 
that this difficulty can be overcome in 


most cases by using a 0.0001 mfd. grid 


condenser in conjunction with a 5-10- 
megohm grid leak, and returning the low 


potential end of the leak to a potentio- 


meter connected across the detector valve 
filament. A much better method to adopt, 
however, would be a reactor valve, and 
although it is admitted that this valve 
does no usefal work as far as amplifying 
is concerned, it enables smooth regenera- 
tion to be obtained. This alone would 
justify its use, but it has a further 
advantage inasmuch as it enables the 
correct adjustment of grid bias to be em- 
ployed for best detection. A circuit 
diagram showing the method of adding a 
reactor valve to a short-wave receiver was 
given on page. 814 of our issue for June 
29th last, and we suggest you refer to 
this for particulars of components, etc. — 
0000 
Earth or Counterpoise ? 

I wish to try the effect of using a coun- 
terpoise with my receiver, as I under- 
stand that this has certain advan- 

_tages over an earth connection tn the 
matter of obtaining sharp tuning and 
giving greater freedom from the 
noises caused by my neighbouring 
tramway system. I shall be glad if 
you will give me some information 
concerning . the construction of a 
counterpoise. — A. M. R. 

_ As you rightly say, a counterpoise can 

In many cases give much better results 
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from the point of view of selectivity than 
an earth connection, and also the use of 
a counterpoise does much io eliminate 
noises due to earth currents which may 
be set up by a neighbouring tramway or 
any other electrical power or lighting 
system. ` 

*\ good counterpoise may be made by 
stretching several wires at a distance of 
a few feet from the earth, underneath 
the aerial, the wires being parallel to the 
aerial and stretching, if possible, to a 
greater length than the aerial wire or 
wires, Needless to say, these counter- 
poise wires should be well insulated and 
connection must be made to the earth 
terminal of the set. This is a proper 
counterpoise, though it will be realised 
that such an arrangement is impossible to 
a very large number of readers; but it 
should be pointed out that in the case 
of interference from tramways, etc., such 
as we have mentioned, which is often 
due to earth currents, much can ke done 
toward the elimination of the trouble by 
simply . removing the earth connection 
from the cet and attaching about 30ft. or 
so of rubber-covered wire to the earth 
terminal of the set, the wire being led 
away anywhere, such as under the carpet 
or round the skirting board of a room, 
the far end being left “free” and not 
connected to anything. This 
remedy will often cure an obstinate case 
of interference, and at the same time will 
often greatly improve selectivity. 


e000 
The “ Everyman ” or “ All-wave ” 


Four. | 
I have recently purchased the “ Every- 


man Four” book, but am deterred . 


from constructing the -set by reason 
of the fact that distant reception is 
confined to the 200- to 600-metre 
band. Could I not mount the H.F. 
transformers on .special interchange- 
able bases and construct transformers 
for long waves also? If so, please 
give me full particulars for con- 
structing these transformers, 
H. V. J. 


It would be impossible to slightly alter 
the details of design for these trans- 
formers so that they might be mounted 
on interchangeable bases. The point is, 


# 


. circumstances. 


simple . 


_ following the detector valve. 


however, that aperiodic aerial coupling 
is usedgin this receiver, and, as has been 
pointed out in this journal, aperiodic 


‘aerial coupling is not very satisfactory 


on the long wavelengths. Many readers 
have desired to do as you wish to do, 
and so we turned our attention to tho 
solution of this problem, the result being 
the production of the ‘‘ All-wave Four,” 
which appeared with full constructional 
details in our April 27th issue. This 
receiver covers a wavelength band’ of 
from 200 to 2,000 metres by using inter- 
changeable H.F. transformers. The 
H.F. transformer used in this receiver 


`is of the ‘‘ Everyman Four ” type, but 


suitably modified to fit the particular 
The actual instrument 
described in the April 27th issue used two 
resistance-coupled L.F. stages, but since 
many readers desire to use.a transformer 
in the last L.F. stage, as in the caso 
of the “ Everyman Four,’’ we published 
a revised diagram on page 737 of our 


June 8th issue, giving full particulars 


also concerning the correct type of valves 
to use in the receiver. In your circum- 
stances, therefore, you are advised to 
turn your attention to the ‘‘ All-wave 
Four.” The two back numbers which 
we have mentioned, namely, the April 
27th and June 8th issues, may still be 
obtained from us at a cost of 7d. each, 
post free. 
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Where to Use Resistance-Capacity 
: Coupling. 


My broadcast receiver (H.F., detector 
and transformer-coupled L.F.) gives 
good loud-speaker results from the 
local station, but distant ones are 
receivable only at telephone strength. 
I propose to add an extra stage of 
L.F. amplification and» think that « 
resistance-capacity coupling would be 
better than a transformer, Could you 
supply me with the correct values of 
the anode resistance, grid leak and 
coupling condenser to use with one of 
the latest R.C. type valves? — 

When two stages of low-frequency 
amplification are used and one is resist- 
ance-capacity coupled it would be ad- 
visable to employ this immediately 

The reason 

for this is twofold; in the first case, 


r 
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the use of a high A.C. resistance valve 
us detector will add to the general 
selectivity of the receiver, and secondly 
the first L.F: valve should be capable of 
handling a considerable grid swing, other- 
Wise distortion would be present on strong 
signals. Should the sequence be reversed 


and the resistance-coupled valve be used - 


in the second stage, the amplitude of the 
voltage applied to its grid would have 
to be kept within small limits, this being 
governed by the negative grid bias 
applied to the grid of the valve. . Tie 
average R.C. type of valve does not 
require more than about 3 of a volt nega- 
tive when used as an amplifier. When 
the first L.F. valve is coupled to the 
output valve by means of a transformer 
it is usually necessary to employ a valve 
of lower A.C. resistance in the first posi- 
tion. Accordingly, the voltage variation 
which the grid of this valve will accommo- 
_date will be much greater than would be 
the case with a valve possessing a much 
higher A.C. resistance. When a 70,000- 
ohm valve is used in the detector posi- 
tion the anode resistance should be one 
of about 500,000 ohms and the coupling 
condenser about 0.002 mfd. With the 
above values a grid leak of between 2 
and 3 megohms could be used. 

It should be added that if you intend 
after all to use a 70,000-ohm R.C. valve 
in the second stage, the values of grid 
condenser and leak which we have given 
are the same. 
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The Evils of Switching. 


I should like to build a set with four 
valves, one H.F., detector, and two 
L.F., in which arrangements are 
made for cutting out one L.F. stage 
by means of switching or jacking, 
and should like your advice on this 
matter, as I do not wish to do any- 
thing which might mar the receiver 
from the point of view of sensitivity, 
selectivity, or quality of reproduc- 
tion. M. H. R. 

As you are doubtless aware, we strongly 

deprecate the use of switching in H.F. 

circuits, and we advise also that if it 

can be avoided it be not used even 
in L.F. circuits. The reasons are quite 
simple to understand. 

We will assume that your set is of a 
conventional type, and that it will use 
medium- or high-impedance valves in its 


H.F., detector, and first L.F. position, 


but, of course, will naturally use a modern 
low-impedance valve having an A.C. re- 
sistance somewhere about 3,000 or 4,000 
ohms in the last stage. It is essential, as 
you know, tħat this type of valve be used 
in the last stage. If we arrange our 
switching:in the usual manner, and cut 
out the last valve by means of a switch, 
or by means of jacks, then we shall have 
to run our loud-speaker after the third 
valve, which, as we have just said, will 
naturally not be of a low-impedance type. 
From the point of view of quality, this 
will never do. 

You might ask why could not the third 
valve in the set, that is, the first L.F. 
valve, be a low-impedance type. The 
answer is’ that in the first place, we 
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should be throwing away the amplifica- 
tion which will be obtained with a 
medium-impedance valve; but it might 
quite well be argued that this might not 
be a very serious matter. There is an- 
other and much more important reason, 
however, which is that if we used a 
low-impedance valve as first L.F. the 
plate current which would of necessity 
pass through the primary winding of the 
transformer which was connected in its 
plate circuit would have the effect of 
causing magnetic saturation of the iron 


core of the transformer, and so cause dis- 


tortion, since most good transformers are 
intended for use after a valve of about 
30,C00-ohm impedance, which limits the 
plate current in the circuit to a value well 
below the danger mark from the point of 
view of magnetic saturation, this value 
usually being about 3 or 4 milliamperes. 
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sound in the sense that it does leave the 
last valve always in circuit, but it usually 
means very complicated wiring to 
switches, and is often the cause of bad 
quality in the L.F.. amplifier, due to in- 
cipient L.F. oscillation brought about by 
the necessity for. ‘‘ hanging ° switches on 
to the grids of valves. 

This scheme is_ illustrated below, 
which shows an ordinary: detector and 
two L.F. set. Here we see three switches, 
S,, S, and S, With S, at B, S, open, 
and S, at B, all valves are in use, -By 
putting S, to A, closing S, and _ putting 
S, to B, the middle valve is cut out. 
It will be seen that we have S, hanging 
on to the grid, and the wire connecting to 
this, even if kept as short as possible, 
as it should be,‘ will be apt to. set up 
instability. It might be asked why not 
leave the wire connected to switch S, 


If switching is a sine qué non the above method should be adopted. 


A low-impedance valve, even if of the 


6,000-ohm type, will usually have a normal | 


plate current exceeding this value, Need- 
less to say, the result of magnetic satura- 
tion will be distortion. J 


It might be argued that there is always 


the possibility of using a choke or resist- 
ance stage after this valve, but even if 
this is done, it will not get us out of 
our troubles, because. we are then de- 
pendent for amplification solely on the 
amplification factor of the valve, and the 
amplification of this stage will be ab- 
surdly low. If we try to get over the 
diffculty by using a high magnification 


.factor valve, we shall be where we were 


before, because if we switched out the 
last valve we should be running our loud- 
speaker following a high-impedance valve, 
which would be fatal to the quality, as 
already stated. | 

The other method of switching to con- 
sider is to arrange for the elimination of 
the first L.F. valve when it is desired to 
cut out a valve, so that the last valve is 
always .in circuit. This scheme is quite 


‘pole double-throw switch, 


permanently connected to the grid of V, 
This would only result in an estra wire 
hanging on to V, at a time when all 
valves were ‘in use, and would probably 
cause L.F. oscillation. As it is, there 1s 
already the wire running to switch stud, 
A, hanging on to the grid of this valve, 
which is bad: enough. 

In addition, of course, we are Com- 
pelled to have a switch for the adjustment 
of grid bias values when changing over 
from three valves to two valves, and 
although this switch is at’ low potential 


‘and will not, therefore, bring about any 
“capacity effects, it is, after all, an adde 


complication. By very careful attention 


to wiring, it is possible to arrange S,» 


using a triple- 

but in mne 
cases out of ten complications of wiring 
result in shunting capacities across the 


S, and S, as one switch, 


‘grid-filament circuits and the hanging ° 


wires on to valve grids, which will result 

in poor quality if not actual L.F. hoping. 

You are strongly advised, then, to leas 

switching out of -your receiver altogether. 
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ALTERNATIVE PROGRAMMES. 


HE new Daventry station 5GB has now 
been working sufficiently long for us to 
be able to arrive at a first impression of 
its possibilities, and we believe that 
generally it has been welcomed through- 
out the country. We think, however, that 
the B.B.C; will find themsely es compelled 
to modify their earlier statements of their policy in con- 
nection with.-the regional scheme and alternative pro- 
grammes. Hitherto the B.B.C. have insisted that they 
consider themselves under an obligation to cater first of 
all for the crystal user and so arrange their stations 
and power that the crystal user shall be in a position 
to enjoy the programme alternatives. This, of course, 


is a laudable object when considered frorn certain points 


of- view, but we have always maintained that broad- 
casting will gain in popularity in proportion as crystal 
sets are replaced by valve receivers with loud-speakers. 
The scope of the crystal receiver is, in fact, now being 
put to a severe test. Because it is not possible to obtain 
any extreme degree of selectivity. with circuits in use 


with crystal receivers, we have received the statements - 


of the B.B.C. and their assurances that alternative pro- 


grammes would be available for the crystal user with 


considerable scepticism, and we believe that our views 
are now justified, because it has already been shown in 
practice that comparatively few users of simple crystal! 
sets are able to receive at will the programmes of 5GB 
or their local station without interference one with the 
other. In many cases, of course, the crystal user will 
be no worse off than he was before, that is to say, where 
his loca] station, or 5GB (if that happens to be his local 
station), is so strong that he cannot tune it out in order 
to select another progranime, he will still have one 
programme to hsten to. 

Listeners in the neighbourhood of sGB, or at. least 
those of them who have been interested in receiving 
transmissions from farther afield. are very much dis- 

A 7. 


additional factor of the power of 5GB, 
` matters a little worse for them. B gon 


tressed now that they fda the: swamping effect of’ the- 
new station deprives them of satisfactory reception of any 
other station. They are experiencing for the first time 
the discomfort which has been the lot of those who have 
lived under the shadow of a local station but with the 
which makes , 


: ~ 
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Ultimate Effect of the Regional Scheme. 


We are at a loss to see how ‘it. “would have been 
possible to provide alternative programmes for all 


- crystal users, however desirous the: B.B.C. may have 


been of bringing about this state of affairs; but in point 
of fact we welcome the new station, even if only for the 
reason that we believe many people who hitherto have 
hesitated to acquire a valve set. will now have received 
just that requisite inipetus to force them to a decision 
in favour of loud-speaker reception from a valve set, 


-and we are convinced that they will never regret the 


change-over. We congratulate the B.B.C. for having 
been instrumental in bringing this .about,- and we see, 
further, that even in the case of simple valve sets many 
users. will be obliged to increase the selectivity of their 
receivers, probably by adding an H.F. stage, and having 
done so they will have unlocked for’ themselves the door 
which leads to distant reception and a side of wireless 


. which we feel confident will in many cases amply com- 


pensate them for the additional trouble or cost involved. 
The coming winter will, we believe, bring about a great 
demand for increased selectivity in receivers, and since 
this necessitates an H.F. stage, with its accompanying 
increase in range, thousands should hear the foreign 
stations, which, perhaps, they have never heard before. 
This is all to the good, for in spite of the views often 
expressed by the B.B.C. that distant reception is not 
worth while and that it can never be popular, we our- 
selves believe that in this direction, almost as much as 
in -local reception, lies the big future of proadeasting 
and its service to humanity. 
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Their Advantages and Performance in Radio Circuits. 


By N. W. McLACHLAN, D.Sc., 


E live in a scientific era and at times grow ` 
anxious and bored when scientific develop- 


ments seem to be behind the clock. A few 
years ago some of us who had to generate oscillations by 
Poulsen arcs, microphone hummers, and the like, looked 
upon the introduction of the three-electrode valve 
generator as an inestimable boon. Not only did it generate 
oscillations, but it amplified and detected them. These 
two latter were great things compared with the relatively 
weak efforts afforded by othér means. After a few 
years, experimenters began to see that the three-electrode 
valve was far from being a perfect instrument. Who 
has not been irritated by its infernal propensities for 
oscillating in an amplifier? Then the valve designer 
meets with difficulties in attempting to simultaneously 
reduce its internal resistance and increase its magnifica- 
tion factor. Its oscillating tendencies are curbed in æ 
degree by the neutrodyne, but it is by no means a perfect 
remedy, a view which experimenters can corroborate. 

Feed Back due to Valve Capacity. 

As is well known, the oscillation of a receiving valve 
set is due to the energy being fed back from the output 
end of the amplifier to the input after being amplified 
many times. The feed back is again amplified and sent 
back, and the process goes on until the set oscillates. 
Oscillation will not occur if the attenuation or damping 
per stage is sufficiently large. This is concomitant with 
a reduction in amplification per stage. Thus for a large 
degree of amplification there must be many stages. In 
practice one soon reaches a limit. 

Energy is fed back by the valve due to its aniieventt 
electrostatic capacity between grid and anode, this also 
involving the capacity of the holder and leads. The 


magnetic screening. 


M.I.E.E. 


larger this capacity and the greater the- magnification 
factor, the greater is the energy fed back. There is 
also energy fed back due to electrostatiç and electro- 
magnetic coupling between the parts of the circuits and 
the connecting wires. This can be reduced to a mini- 
mum by careful design, and by electrostatic and electro- 
The energy feed back of the valve 
is illustrated in Fig. 1, which shows a three-stage tuned 
anode amplifier. It is clear that there is a path for 
alternating current from B to A through the inter- 
electrode condensers C,. The. current fed back has 
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Fig. 1 .—Illustrating the energy feed back due to the valve capacity 
Co of the grid-anode circuits. Unless the wi in iis return pai 
is sufficiently attenuated the set wi oo 
a 8 


'_ teristic, so that we have no longer 
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The New Screened Valve.— 
been amplified to a high degree. Thus if it is not suff- 
ciently reduced or attenuated in its passage through the 
amplifier the amount arriving at A will be such that 
after re-amplification ‘oscillation will ensue. 
‘To secure large amplification at any given radio 
frequency -it.1s essential to reduce the valve capacity to 
as low a figure as possible. Of course if there is a 
certain. amount of capacity; however smal!—and it is 
hardly avoidable in view of 
connecting Jeads—the ampli- 
fication per stage has an 
upper limit to avoid oscil- 
lation. In other words, with 
a practical valve in a 
receiving circuit the full 
amplification factor of the 
systemi cannot always be 
realised. D 
The valve capacity can 
be reduced to a minimum 


Fig. 2 .—The valve as a con- 
stant current alternator. A 


constant current is set up in e ° - 

the anods ade ds baer 2 pE by Eo S ; : m 

constant vo e is appie screen . between 1e wo 

between the control gr E 

and filament at earring offending electrodes. To be 
frequencies. ` effective, this screen is con- 


nected to a suitable potential point on the system. In 
general it is connected to a point on the H.T. battery. 
Now this screen at a positive | 

potential modifies the valve charac- : 


the three-electrode. valve with its sting 
removed (capacity nullified). > In 
place of this we have a device which 
in the meantime for simplicity we 
- can consider under certain conditions 
to send a constant current in its 
anode circuit when a constant voltage 
is applied between the control grid. 
and the filament at varying fre- 
quencies. Referring to Fig. 2, V is 
the valve which operates in such a manner that the caa 
through impedance Z is constant at all frequencies, 7.¢., V 
is a constant current alternator. Suppose Z to be a pure 
inductance the impedance of Z increases directly with 
the frequency. If we plot Z against frequency. we get 
a straight line, Fig. 3. Since the current is constant, 
the E.M.F. or voltage on Z is proportional to Z. Thus 
the voltage on Z increases: with the frequency as shown 
in Fig.. .4. The reader should observe that this argu- 
ment is valid, however large the inductance may be, 
provided the iAternal resistance of the valve is very large. 
Reference will be made to 
this later on when discuss- 
ing the difference between 
screen valves and three- 
electrode valves. ' 

Fig. 5 shows the form of 
construction adopted in the 
new Marconi and Osram 
screened valve. The fila- 
ment is ‘‘ V”? shaped and 
is identical with that of the — 
well-known - D.E. 5. Sur- 
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valve operates. 
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rounding the filament is the control grid of more or less 
“usual construction. 


same end to a two-pin 
socket. Thus the control 
grid and anode leads are 


separated as widely as pos- 


power valves for short wave 


That the introduction of the screened 
valve will give rise to marked changes 
in receiver design is certain. Itis : 
therefore incumbent upon the amateur . : 
to grasp at this early stage the under- : 
lying principles upon which this new 
He must understand 
wherein lies the merit and how a high 
degree of amplification combined with 
stability and improved selectivity may 
be brought about. 
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ance but a higher mutual conductance. 
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The two filament leads and the 
control grid are taken out to a three-pin socket at the same 
end of ‘the glass envelope. Just beyond the control grid 
is situated a circular piece of metal gauze, this being the 
screen. Behind this screen the anode is placed, being 
invisible (except through the screen) owing to the 

‘* gettering ’’ on the anode end of the glass. The con- 
nections to both screen and anode are brought out at the 


sible by being brought out 
from both ends of the valve. 
Incidentally this practice 
first arose in the design of 
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beam stations. Since the 
valve has pins on both ends 
the usual simple socket of 
the three electrode ‘Valve 
cannot be used. Thus screened valve replacement will 
not be so simple as with the three-electrode type. 

The screening is not perfect owing to the type of screen 
and the open mesh construction, but the anode-grid 
capacity is reduced to a fraction of a centimetre. If we 
assume a D.E.5 valve to have a 
capacity of 20 centimetres (including ` 
socket) and the screen valve a 
capacity of 0.08 centimetres, the 
ratio unscreened/screened is 250/1, 
which represents a great improve- 
ment. 

Of course it must be realised that 
a perfect screen would prevent elec- 
trons getting to the anode. The open 
mesh allows the electrons to reach the 
anode more readily than a fine mesh, 
and this means a lower A.C. resist- 
To get a very 
high m value, both resistance and mutual conductance 
must be large.. This is clearly a problem in valve 


Fig. 3.—The impedance of 
a pure inductance increases 
directly with the frequency. 


_ design. 


Before entering upon a discussion of the application 
of screened valves in practice it is essential to study their 
characteristic curves. From these we can deduce within 
limits the performance of a circuit ‘fitted with such valves. 


_ Having done this it is a simple matter to erect the circuit 
_to test our theory. 


Fig. 6 shows the anode current- 
anode voltage curves for a screen voltage of +79 and 


Fig. 4.—The new screened valve in the Marconi und Osram series type. 
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| The New Screened Valve.— 


Various voltages on the control grid. The current at first 
rises sharply reaching a maximum value, after which it 


gradually decreases with increase in anode voltage. - The. 
slope at this portion of the curve is negative, so that - 


between the points A and B the device has a negative 
A.C. resistance of approximately 70,000 ohms. If a 


suitable tuned circuit is connected from the positive of the 
battery to the anode, 


oscillations ensue provided the 
battery voltage is within the 
range AB. The centre of 
the straight portion is the 
most suitable place for the 
anode voltage. The’ con- 
dition for sustained oscilla- 
tion is that the arithmetical 
value of the negative resist- 
ance shall be greater than 
the equivalent resistance of 
the tuned circuit at resonance 
(Fig. 7). This portion of 
the Yharacteristic is due to 
| the electron bombardment of 
the anode causing secondary electrons to be emitted 
therefrom, and these are attracted to the screen since it 
is at a higher voltage than the anode. Thus the elec- 
trons are attracted to and discharged from the anode 
simultaneously with a net loss in the anode current but 
¿a gain in screen current (see Fig. 6). As the anode 


VOLTAGE ACROSS Z 
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Fig. 5.—The characteristic 

or amplification curve fora 

screened valve with a pure 
inductance, 


NEGATIVE RESISTANCE » - = 


INTERNAL RESISTANCE = ory 


SCREEN VOLTS (Vs) = 79 


ELS 
AN 


ANODE CURRENT IN MILLIAMPERES | 


ANODE VOLTS 


Fig. 6.—Characteristic curve of the Osram screen grid valve, 
showing ano ic current, screen current and total current for various 
values of anojJe voltage and a screen voltage of 79. The total 
current or electron emission is the screen current plus the anode 
current, is + ia, whicn is substantially constant. The negative 


resistance — QR = — 7 x 10‘ ohms. 
. PQ | 


Wireless : 
Worllal 


‘AUGUST 31st, 1927. 


voltage increases the relative attraction of the screen 
grid for the electrons is reduced until ultimately the’ 


anode current increases after reaching a minimum value. 


At greater “anode voltages the current rises abruptly, 
thereafter tending to reach a saturation value. It is this 


substantially linear portion of the characteristic which 


is used in practice. “These quasi-linear portions of the 
curves for various grid voltages are almost parallel. As, 
however, the grid voltage becomes more negative, the-. 
change in anode current per grid volt change decreases. 
For example XY (Fig. 6) is greater than YZ. 

We shall see later that for several volts swing on 
the control grid this introduces distortion. For high 
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Fig. 7.—Illustrating the negative resistance effect. of the screen 

grid valve. For oscillation Ro — p must be negative. Ata frequency 

of a million (300 metres) oscillation will not.occur with a low loss 

coil unless resistance amounting to a few times the coll resist- 
ance is added. 


frequency work the valve is used in the vicinity of 


V= —1. The slope of the straight part of the charac- 
teristic, 7.¢., CD is the valve A.C. resistance. . At 
V,=o0 it is 1.2 x 10° ohms, whilst at V,= —3.5 it is 


3x 10ř ohms. The ideal case would be when the charac- 
teristic curves were parallel to the horizontal axis.. Under 
this condition the A.C. valve resistance would be infinite. 

The change in anode current with grid voltage is the 
mutual conductance g. In Fig.’8 we have a mutual 
conductance curve showing the relation between anode 
current and grid volts for fixed screen and anode voltages. 
It will be seen that the relationship is curvilinear. Now 
the mutual conductance is the slope of the curve at any 
paint. Since this varies from point to point it is clear 
that g cannot be regarded as a constant parameter, 
although it is substantially constant over a small part of 
the curve. It is this inconsistency of g which introduces 
distortion when the contro] grid swing is appreciable. 
For constant g the curve of Fig. 8 should be a straight 
line. | . 

When the theory of the screened valve is examined we 
find that on the portion between 100 and 200 volts 
(Fig. 6) where the characteristic curves are nearly parallel 
lines there is no difference in the action between this 
type of valve and one with three electrodes. Any 
analytical difference which exists is merely one involving 
numerical values of internal resistance and magnification 
factor. In making this statement it is to be understood 
that the three-electrode valve would be neutrodyned to 
eliminate feed back by virtue of the electrostatic capacity 
between grid and anode. | 

The shape of the characteristic curves of a three- 
electrode valve in which anode current is plotted against 
anode voltage is indicated in Fig. 8a. The slope of the 
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- trode valve. 
- the curvature of the lines-of 
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The New Screened Valve.— - 
lines is steeper than that of 
the screened valve, which in- 
dicates a lower internal re- 
„Tesistance .for the three-elec- 
Furthermore, 


Fig. 8a is upwards, whilst 
that of a screened valve is 
downwards.. Since we 
assume for purposes of 
calculation that the lines are 


‘Straight, the only difference f 
Is the slope, z.e., the internal resistance. 
‘the case we shall be on familiar ground if we forget the 


| @=SLOPE OF CURVE IN MHOS. 
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electrode valve. 
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l Arrangement of the electrodes showing the screen which surrounds the plate. 


screen and carry on as before, but bearing in mind the 
altered valve parameters. 

The internal resistance of the screened valve varies 
with the grid bias, but has a value of about 1.2 x 10° 
ohms when the grid is at the same potential as the 
negative end of the filament. | 
of the valve is found in the same way as that of a three- 
' With the 


The magnification factor 


= varies with 


screened valve whose charac- 
teristics are shown in Fig. 6 
the magnification factor 
anode voltage 
and grid bias. When the 
bias is zero and the anode 
voltage 150 the magnification 
factor is about 70. This is 
about twice the value ob- 
tained with the present day 
three-electrode valve. For 


example, an Osram D.E.H. 


610 has an m value of 40 
and an A.C. resistance of 


_ 65,000 ohms, so that the 
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ANODE VOLTAGE 


Fig. 8a. — Characteristic 

curves of three electrode 

vaive for various values of 

grid bias. The curvature is 

opposite from that of Fig. 6 

and the slope is much 
greater. 


valves. 


Fig. 8.—Curve showing the mutual conductance of ‘the Osram 


screen valve. 
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Raden ” accumulators for wireless work. 
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information regarding care and manage- 


moa of batteries for H.T., L.T. and grid 
ias. 

` The Formo Co. (Arthur Preen'and Co., 
Ltd), Crown Works, 22, Cricklewood 
Lane, London, N.W.2. 


Eelex, Eelex House, 118, Bunhill Row, 
E.C. Illustrated leaflet with prices of 
“ Kelex ” standardised plugs and sockets. 


At the conclusion of this article in next week's issue a : 

summary will be given clearly setting out. the principles 

governing the operation of the screened valve as a high- 
frequency amplifier. 
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Catalogue of. 
‘t Formo ” components for 1927-28 season. . 


higher m value of the screened valve is accompanied by 
_ a proportionately higher internal resistance. 
words, the ratio magnification factor/internal resistance 
is about the same for screened and for three-electrode 


In other 


Wet H.T. Battery Co, 12, Brownlow 
Street, High Holborn, London, W.C.1. 
Price list of “ Standard” Sac Leclanché 
wet H.T. and L.T. batteries, 


H. Clarke and Co. (M/C), Ltd., Atlas 
Works, Old Trafford, Manchester. Folder 
No. 24,: giving particulars of ‘‘ Atlas ” 
D.C. and A.C. battery. eliminators. 


Eric J. Lever, 33, Clerkenwell Green, 
London, E.C.1. Tllustrated leaflet de- 
scribing the ‘‘ Trix ’’ portable four-valve 
receiver. | 

©. § Dunham, Elm Works, Brixton 
Hil], London, S.W.2. Catalogue.of wire- 
less instruments (9th edition) and loud- 
speakers. 
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A Section Devoted to the Practical Assistance 


= APERIODIC AERIAL-GRID 
TRANSFORMERS. 


T is noticed that many amateurs 

fail to make the fullest possible 
use of the tapping points provided on 
the primary windings of aerial-grid 
transformers. In the majority of 
designs recently published in this 
journal it will be seen that either two 
or three of these tapping points are 
fitted, in such a way that different 
numbers of turns may be included in 
the aerial circuit. 

The improvement of selectivity: is 
probably the most important of the 
advantages gained by using a tapped 
winding; it will invariably be found 
that an unwanted transmission can 
most easily be eliminated by connect- 
ing the aerial to the point which will 
include the smallest possible number 
of turns in its circuit. This increased 
- selectivity is often, however, obtained 
only at the sacrifice of signal 
strength. When maximum sensi- 
tivity, apart from selectivity, is de- 
sired, it is advisable to try the vari- 
ous tappings, remembering that a 
given primary inductance will be the 
best only over a limited waveband. 
Generally speaking, the number of 
turns should be reduced with the 
wavelength, and thus, with a three- 
tap winding, we use the lowest one 
for short waves, the intermediate for 


the middle of the scale, and join to: 


the end of the winding for the long- 
est wavelengths within the range of 
the sct. These remarks apply par- 
ticularly to such receivers as the 
“ Everyman Four,” the ‘‘ Everyman 
Three,” and the ‘‘ Nucleus ” unit. 
Another advantage is gained by 
changing the aerial connection as 
suggested in the preceding para- 
graph; by following this plan it will 
be found that the dials of the con- 
densers which tune the aerial-grid 


and H.F. transformers will tend to 


keep more closely ‘‘ in step,’’ thus 
facilitating searching for een 
stations. 
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A SIMPLE METHOD OF COMPARING 
| _ CAPACITIES. 

HE intelligent wireless experi- 

menter cannot go very far before 

he comes to the point where he finds 


that he wants to know the capacity of | 


a condenser, either because he has to 
make one up for himself or has some 
old fixed condensers lying about the 
capacities of which he has not the 
slightest idea, or he may even have 
reason to doubt the capacity of a con- 
denser as claimed by the maker. The 
elementary capacity bridge illustrated 
diagrammatically in the accompany- 
ing figure is so simple that almost any 
experimenter will have the necessary 
components to fix it up in a few 
minutes. The accuracy is, of course, 
not of a very high order, but it should 
be well within 5 per cent. Sometimes 


we are so much in the dark about the 


Fig. 1.—A simple capacity bridge. 


value of a fixed condenser that we 
should be glad to know whether it is 
nearer o.o1 mfd. or o.oco1 mfd. The 
bridge illustrated consists of a straight 
bare piece of resistance wire AB-about 
one yard in length stretched between 
two terminals A and B. A piece of 
26 §.W.G. Eureka will do; the im- 
portant thing is that it should’ be as 


dard 
ment. 


of the Beginner. 


uniform in | thickness -as possible. 
Across AB condenser C, and C, are 
connected in series, C, being a con- 
denser whose capacity is sufficiently — 
accurately known to warrant its being 
used as a standard, and C, being the 
condenser whose capacity is unknown 
and has to be measured. A buzzer F 
and a battery are atso connected in 
series across the wire AB. A -pair of 
telephones T is connected by one lead 
to the junction of C, and C,, while 
‘the other. telephone wire is pressed i in 
good .electrical contact with the resist- 
ance wire AB and is slid up and down 
it until a point P is found, when the 
note from the buzzer in the telephones 
practically disappears. This zero 
point P can generally be located quite 
definitely within half an inch. Mea- 
sure the length AP and PB. The 
capacity of C, is then given by 
: AP 

Of course me necessitates having a 
condenser C, in the first place whose 
capacity. in microfarads is known, but 
we always must start from some stgo- 
in all methods of measure- 


‘The buzzer used should preferably 
have a steady high-pitched note, and 
if the buzzer . itself emits much 


‘mechanical noise it is advisable to 


pack it in a box lined with soft ma- 
terial, otherwise the sound coming 
directly from the buzzer will confuse 
the sound in the. telephones and make 
it impossible to decide upon the 
balance point.. 

It is very convenient to make the 
resistance wiye exactly a metre or a 
yard in length and mount it on a long 
board alongside a wooden, rule of the 
same length. 

This method of measuring capaci- 
ties is best adapted to condensers 
larger than 0.0005 mfd. 
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THE SWITCHING OF INDUCTIVE 
CIRCUITS. 


'HE electromagnetic field’ system 

of a modern loud-speaker brings 

-to our notice a phenomenon which has 

been'commoén knowledge to the elec- 

trical engineer for many years, viz., 

the energy which may be stored in an 
‘inductive circuit. 

On closing the last switch in, say, 
‘the field circuit of a direct current 
dynamo, or the field coil of a loud- 
speaker or some such device contain- 
ing iron surrounded by many turns of 
wire, the iron becomes magnetised 
and absorbs electrical energy during 
the process. Thereafter such energy 
as is absorbed by the circuit is only 


that required to overcome the resist- 


vance of the winding.: Now, when we 
‘come to interrupt the current flowing 
the energy stored up in the field has 
to be dissipated ; but electrical energy 
- “is basically the product of volts multi- 
plied by amperes multiplied by time. 
‘By the rapid operation of a switch, 
‘the time factor is reduced and the cur- 
“rent is made to diminish as rapidly 
as arcking will allow, hence a rise in 
‘the remaining factor, the voltage 
‘across the winding.: This accounts 
for the pronounced arcking that will 
‘always be noticed at the switch con- 
tacts in these circumstances. 


Fig. a= Sateguarding loud-speater field 
. windings. 


Switching a six-volt loud-speaker 
field winding is not likely to produce 
a dangerous voltage rise, but switch- 
ing a winding designed for 200 volts 
would be positively unsafe unless 
suitable provision were made to side- 
track or discharge the energy stored 
in the field. 

The power engineer, in these cir- 
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. remains so until clear of A. 


contact and the hinge, 
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cumstances, provides a non-inductive 
resistance, or approximately the same 
ohmic value as that of the winding, 
which is paralleled with the winding 
just prior to the interruption of the 
supply. 

The actual design of the switch 
gear to perform this operation varies, 
but the principle involved, and, in- 
cidentally, a very simple way of 
rendering a normal switch suitable 
for this purpose, is shown in Fig. 
2 (a). 

Between the hinge contact C and 
the normal contact ‘A is placed a con- 
tact B, which is so shaped that when 
the blade is right home in contact A 


it is not touching B. On withdraw- | 


ing the blade, however, it comes into 
contact with B before leaving A, and 
The 
diagram of connections for the 
arrangement is shown in Fig. 2 (b). 
From this it will be seen that when 
the supply is interrupted the ‘‘ dis- 
charge ’’ resistance is left across the 
field winding. 

If one takes a single- pole, double- 
throw switch and rebends one of the 
outer contacts to the shape of B to 
comply with the above requirements, 
and fits it between the other outer 
a suitable 
switch will have been made. 

ooco 


AN ELIMINATOR TIP. 


HE presence of ‘* hum ” in a re- 
ceiver fed from the mains is not 


- infreqtently due to the use of an un- 


suitable smoothing choke, the core of 


which may be magnetically satur- 


ated ; under these conditions the com- 
ponent cannot fulfil its function 
properly. It is often possible to 
assure oneself as to whether the trou- 
ble is due to this cause by reducing 


very considerably the current fed to- 


the set, either by the temporary sub- 
stitution of an output valve of higher 
impedance, or by ‘‘ over-biasing ”’ 
this valve, and possibly others in the 
set, at the same time making a suit- 
able reduction in the signal input. 
If the hum is completely or al- 


‘most completely eliminated by this 


change it may, be assumed with some 
confidence that the choke is at fault. 
o000 


. POTENTIOMETERS. 
OTENTIOMETERS used either 


for adjusting the bias of a de- 
tector valve or an H.F. valve should 
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be shunted with a condenser of about 
0.1 uF. capacity. The figure shows 
how this may be done. Most potentio- 
meters sold for this purpose have a re- 
sistance of several hundred ohms and 
may introduce losses sufficient to 
cause a slight reduction of signal 
strength and sharpness of tuning un- 
less a suitable by-pass of low H.F. 
impedance is provided. Paper con- 
densers are quite good enough for this 
purpose. 


Fig. 3.—An H.F. 
connected across a potentiometer. 


ass condenser (C) 


Even if the resistance of the poten- 
tiometer is too low to introduce seri- 
ous losses its inductance will almost 
certainly be sufficient to upset the 
tuning slightly when adjustments are 
being made with it. The by-pass 
condenser is therefore desirable in 


any case. 
ocooọo 


COUNSELS OF PERFECTION. 


HE beginner must often feel that 

there is a tendency on the part of 
the expert to over-emphasise the need 
for attention to the small details of his 
wireless receiver, as he not infre- 
quently finds that the temporary 
omission of something which he has 
been led to believe is essential makes 
no perceptible difference to results. 
The whole matter is really bound up 
in the inability of the human ear to 
record slight changes both in in- 
tensity and quality, and in the fact 
that the effectiveness of even the 
simplest receiver is dependent on the 
correctness of a large number of de- 
tails. The difference in performance, 
whether any one of these is right or 
wrong, may very possibly not be 
noticeable, but the overall gain when 
three. or four minor defects are 
remedied will be clearly evident. In 
the long run it pays to Beuay the 
small details. 
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EXPERIMENTING WITH THE MAINS. 

There seems to be an increasing 
tendency amongst wireless 
menters to use the domestic electric 


supply mains for various purposes, — 
chief of which are the provision of | 


H.T..supply and the , charging of 
accumulators. This is’ highly- con- 
venient and also very cheap, but 
there are one or two precautions 
_which must be observed in the in- 
terests of one’s own apparatus and 
person and the supply system. First, 
and perhaps most important, never 
earth either of the main wires directly 
or through any conducting circuit. 
One side of the mains is definitely 
earthed by the supply company at the 
generating station or sub-station, but 
this does not mean that it is safe to 
connect it to earth at any other point ; 
in fact, this is expressly forbidden. 
fn the case of an A.C. supply this 
aeed not give us any serious trouble 
as we can work through a suitable 
transformer having a secondary com- 
pletely insulated from the primary. 


Since only the primary is connected ~ 


to the mains, the secondary may be 
connected to earthed apparatus with 
impunity. Care must of course be 
taken to avoid short-circuits on the 
secondary as much as on the primary 
‘side. Never use an “‘auto-coupled’’ 
transformer, 7.c., one in which the 
primary and secondary are connected 
together, as it will probably introduce 
. serious complications. 


Advantages of Loose Couplings. 


With the D.C. mains, however, 
some careful thinking is necessary as 
our circuits have to be connected 
directly without the interposition of 
any safeguarding device of the nature 
of a transformer. The most com- 
mon difficulty is that which arises 
when we wish to use the D.C. mains 
as a source of H.T. for a set and 
still to use an ordinary earth. The 
best way out of the difficulty is to 
use a loose-coupled aerial circuit. It 
is most important that no part of the 
aerial circuit should be connected to 
the rest of the receiver. Loose- 
coupled sets are sometimes made with 
a connection between the carth termi- 
nal and the common L.T. and H.T. 
leads of the receiver itself ; this con- 
nection is not permissible when H.T. 
is being derived from the D.C, 
mains. “Moreover, it is Important to 
see that short-circuits are not possible 


experi- ` 
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through the ‘aerial coil and closed- 


circuit coil touching if an adjustable 
coil-holder is used. The method in 
which a condenser is connected in 
series with the earth lead affords suit- 
able protection if the condenser is a 
sound one, but does not overcome the 


‘difficulty which exists when there is 


a difference of potential between the 
mains earth ’’ and that of the re- 
celver. | 


‘In connecting any experimental ap-, 


paratus to the mains for the first 
time it is a very desirable precaution 
to insert a safety resistance in series 


with the supply, as shown in Fig. 4. 


This resistance may conveniently be a 


‘60-watt lamp and should. be inserted 


in the “live” main, ż.e., the one 
which is not nominally earthed by 
the company. If there is any doubt 


as to which of the main wires is on 


the earthed side, insert a Jamp in 
each lead. Very little harm can 
occur under these circumstances even 


if there is a short-circuit in the ap- - 


60 
WATT 
switcn “LAMP 


N FUSE 
D.C. OR AC. 
MAINS 
: SWITCH . 
( 
-1— COMPANY'S 


~ EARTH 


TO 
RECEIVER 


Fig. 4.—Safety devices are recommended 
when experimenting with the mains. 


paratus being tricd, as the lamps will 
the current to a safe value. 
When it is perfectly certain that the 
apparatus is going to work safely on 
the full mains voltage the safety 
lamps may be cut out, but it is still 
a good plan to insert in place of the 
lamp a fuse-block containing a piece 
of fuse wire which will blow at a 
current slightly in excess of the maxi- 
mum current likely to be required for 
the experiment. This will save the 
house fuses and localise any mishaps 
to the room where the experiments 
are being made. These remarks 
about the use of safety resistances 
apply both to A.C. and D.C. mains. 
In the case of A.C. mains where a 
transformer is used the safety lamp 
should be connected in the primary 
circuit of the transformer, z.e., the 


side connected to the mains, and not 


in the secondary. 
The other important precaution 


with live wires. 
switch in the live main, or, -better, a 
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‘necessary in working -with the mains 


is the avoidance of personal contact 
. The: provision of a 


double-pole switch allowing the dis- 
connection of both wires, permits the 
current to be cut off every time it is 
required to handle the. high-voltage. 
parts of the apparatus for alterations 
or adjustments. It is well to remem- 
ber that electric shocks are particu- 


larly severe when obtained through 
‘moist fingers, so that particular care 


is necessary in experiments involving 
the use of liquids or- electrolytes. 
Wireless experimenters have to exer- 
cise particular caution in the case of 
D.C. mains in which the positive side 
is earthed. If such mains are used | 
to supply H.T. to a wireless set, the 
anodes of the valves will be at prac- 
tically zero potential with respect to 
earth, while the filament batteries, 
etc., will be at full mains voltage 
above earth. It is therefore possible 
for the user to receive a nasty shock 
if he touches any part of the filament 
circuit while he is in any way in con- 
tact with an earthed conductor. The 
use of the D.C. mains in such a case 
is not, however, by any means pre- 
cluded. It is necessary only to realise 
fully this possible source of trouble 
and insulate accordingly. For in- 
“stance, under these conditions the 
copper or aluminium screens used in 
many modern H.F. receivers will be 
at some 200. volts above. earth 
potential, and, to minimise the risk 
of shocks, it is as well to give the 
metal-work a thick coating of in- 
sulating varnish, 


Testing for Polarity. 


It is always well to ascertain which 
of one’s main wires is earthed and 
which is alive. This is easily done 
with an ordinary ‘‘ Osglim’’ neon 
lamp in the case of mains having 4 
voltage of 200 or more. The neon 


lamp will light when connected be- 


tween the live main wire and any 
ordinary earth -connection,: but, of 
course, it will not light when con- 
-nected between the earthed main an 
earth. The small momentary earth 
current of a few milliamperes occa- 
sioned by this test will not matter. 

If these simple precautions are ob- 
served there is no reason why the 
lighting’ mains- should not. be pressed 
into use for a multitude of Purposes 
_with safety. ` 
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T HOSE who have investigated the subject of in- 
stability in- radio frequency amplifiers recognise 
3 two totally distinct causes ; one is the back coupling 
provided by the valve and its holder, while the second is 
_ the coupling due to adjacent coils and tuning condensers 
and the effects of connecting wires, common batteries, 
and so on. In other words, there are two prime causes— 
“one due to the valve, and the other to its circuit. 
Experience has shown that it is of very little use 
_ minimising one of these stray couplings without minimis- 
ing the other. Stability cannot be obtained by attending 
_ to the tuning apparatus and the circuit as a whole, and 
‘ignoring the valve coupling, neither can it be obtained 
by neutralising the valve coupling and failing adequately 
_ to deal with the circuit. This is where so many designs 
have failed. 


Details of the New Valve. 


In the ‘‘ Everyman Four ’’ receiver which I described 


_ in this journal over twelve months ago, stray circuit coup- 
lings were minimised by properly arranging the parts and 
= by screening, while valve back coupling was neutralised 
_ by a special circuit arrangement. Thus the two causes of 
instability in radio-frequency amplifiers were dealt with 
in a manner sufficient for the correct functioning of the 
receiver. | 
= High and uniform amplification was obtained with 
complete stability. | 

We have explained that instability may be due to the 
valve or the circuit. It would, therefore, appear that if 
a valve could be produced which had a negligible self- 
capacity (anodé-grid) the problem of how to obtain satis- 
factory radio-frequency amplification would be vastly sim- 
plified. We were, therefore, extremely interested when 
samples of the new Marconi and Osram shielded valve 
cime to hand, for this valve is supposed to be so con- 
‘Structed that its grid-anode capacity is negligible under 
Working conditions. The valve has a normal D.E.5 fila- 
ment and the usual wire grid, which are assembled on a 
glass foot placed at one end of the tubular bulb: At the 
a ae 
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Incorporating the New Screened Valve. 


other end of the bulb is another glass foot which carries a 
circular metal plate with dished edges (anode) and a wire 
mesh with an outer ring, as shown by the illustration. We 
therefore have a valve with three contacts (filament and 
grid) at one end and two contacts (screen and anode) at 
the other end. We tested this valve by applying 5 volts 
to its filament, positive 78 volts to the screen, and the 
usual range of grid and anode voltages. 

From the figures which we obtained the curves of 
Figs. 1 and 2 were prepared. The top two curves of 
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Wireless ‘World New Everyman Four.— on 2 a A 
Fig. x show the variation of anode current with grid 
bias for anode voltages of 120° and 140, whilst the lower 


curve shows how the screen-current changed whilst taking | 
The curves of 


- the anode current curve for 120 volts. 
Fig. 2 show the: variation of screen and anode current 
© with anode voltage for two grid bias values, as marked 
on the curves. E 
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R 3000009 p 135 
(-1Vg, 110 Va) 
FIL. VOLTS 50 SCREEN VOLTS 78 
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Fig. 2.—Variation of anode current and screen current with 
anode voltage. 


At the moment we need not pause to consider the 


peculiar shape of the curves, as we are interested in the — 


relatively flat part corresponding to the higher anode volt- 
ages. We are limited to the fairly flat part when ampli- 
fying, and, in fact, for a grid bias value of negative 
0.5 volt, a suitable anode voltage is 120 to 130. Under 
these conditions we can tolerate a swing in anode volt- 
age of about 4o—that is, 14 volts R.M.S. for a sine 
wave, and as we are not likely to want to exceed this in 
practice we need not consider the matter further. 

From the curves it is easy to find that the valve’s volt- 


— 
TO PLATE Pin 


TO SCREEN PIN 


TO GRID PIN 


Fig. 3.—Arrangement of the electrodes of the new Marconl 
and Osram Screened Valve. . 
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“tage factor and anode impedance vary widely according to` 


“110 and 175,000 ohms. 


‘circuit at the frequency considered. 
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the particular voltages used. - Average values would be 
From these figures ‘we. see. that | 
this is no ordinary ‘valve; the valve’s voltage factor and 
impedance are much larger than is usual.. We therefore 
have to.enquite as to how best we can utilise the valve 
in order to obtain the highest magnification per stage. 

If we connect a simple tuned anode circuit to the valve’s 
anode in. the usual way we shall obviously obtain a 
magnification depending on the effective resistance of the 
If this amounts to 
175,000 ohms we shall obtain an amplification for one 
stage of 55. For a tuned: anode impedance of 350,000 
chms we shal] obtain 73, and so on. But what values of 
impedance are likely to be obtained in practice? 

One very popular coil of 200 microhenries has a resist- 
ance of 5 ohms at 500 meters. With this coil and a 
condenser tuned to 400 meters we shall, therefore, obtain 
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support, comprising a porcelain valve holder 
mounted on an ebonite platform. 


Fig. 4.—Valve 


56. So much for the tuned anode circuit; we see that it 


is easy, ¢heoretically, to obtain high amplification. 
Those who have an ‘‘ Everyman Four ” receiver have 

a high-frequency transformer whose secondary has an 

effective resistance of about 350,000 ohms under working 


_ conditions, and the question might well be asked as to 


whether transformer coupling: does not offer advantages 
as compared with the tuned anode. From the theoretical 
point of view, such a transformer can be made to g!vé 
an even greater amplification for the stage, but the ratio 
will not be very great. When this optimum ratio is used, 
however, the amplification will be about 77. We can, 
therefore, successfully use a transformer to obtain en- 
hanced magnification. > ee 
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There is now the question of selectivity. Which is 
better, a transformer or the plain tuned anode? Clearly 


a transformer will give the best selectivity, for, whereas 
‘x tuned anode has, in effect, a damping resistance equal to- 


the valve’s anode impedance connected across it, a trans- 
former has this impedance across the primary only, and 
the secondary is not so heavily damped because of the 
turns ratio employed. We therefore score in amplification 


m= 301A. ——+ 
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transformer. 


Fig. 5. — Winding details of thc intervalve 
erminal G and screws 1, 2, 3, 4, are at, the upper end of the . 
coil; terminals — SB, and TH Tare at the bottom. The secondary 
, 


has 68 tur:ns of 27/42 Litzendr and the primary comprises 
68 turms of No. 40 D.S.C., tapped at 38, 48, and 58 turns. 


-+ Rg Ri, Cg, R.I. Varley resistance 


Wireless 
World 


“our standards * Everyman Four 


R, frequens transformer ; T3, Ferranti A.F.3; Ci, Cg, (0003 mfd. ; C3, Cy, 
' 2 ohms a : nce capacity unit; V, 
Vi: Marconi D.E.&a. 
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and selectivity by employing a properly designed high- 
frequency transformer, and we also save the expense of a 
grid condenser and leak. 

Passing on to practical considerations, since this is 
presumably no place for discussing theoretical principles, 
we have to determine by experimient whether. the valve is 
so perfectly shielded, and whether the circuit itself can 
be so arranged, as to prohibit feed back entirely, or 
whether the minute coupling which remains in spite of all 
precautions is sufficient to cause self-oscillation when high 
impedances ‘are connected to the anode and grid circuits: 

Tests show that the valve is not ‘perfect in this re- 
spect by any means, even with complete shielding, and 
oscillation can easily be produced by connecting an 
‘‘ Everyman Four ” type secondary winding and a tuning 
condenser to the anode circuit. We have, therefore, to 
modify our ideas as to the magnification obtained, for 


with the values which were given above self-oscillation 


is always produced when the aerial-grid coil is the stan- 


‘dard ‘“ Everyman Four.” . 


A New H.F. Transformer. 


We can, of course, obtain stability by using less effi- 
cient coils if we so desire—but at the expense of ampli- 
fication. What we have to.do is quite evident—we have 
to cut down the voltage variations of the anode.’ Using 
’? type of coil we can 
arrange for this by reducing the number of turns in 
the primary from the optimum value mentioned above, to 
a value which will allow of complete stability. We have 
therefore designed a transformer having the usual 
Litzendraht secondary of 68 turns of- No. 27/42 wire, and 
provided a primary of No. 40 gauge wire. The primary 
winding is tapped as in Fig. 5 for three reasons: First, 
valves vary, some having a very much higher anode im- 
pedance than that given above ; secondly, different aerials 


ram. T,“ Everyman Four ” type aerial grid transformer, but preferably with a 75 turn secondary; T, special 


2 mfd.; R,, 10 ohms. ; 


9 , 1 mid. ; C;, 0005 mfd. ; Cy 
Cossor 610 H.F.; 


Marconi shielded valve; Va Va 


Fig. 7.—Details of ebonite front panel. The holes have 


the following diameters :—A, 


7/l6in. dia.; B; 5/16in. dia.; 


C, 5/32 dia. countersunk for No. 4 B.A. screws; D, 1/8 dia. countersunk for No. 4 wood screws; E, tapped holes for dials; F, 3/32 
dia.; G, tapped 6 B.A. + 1/8in. deep. 


have different damping effects on the aerial-grid coil, 
and so for a given high-frequency transformer the ten- 
dency to oscillate will be much greater when a small aerial 
is used ; thirdly, the most desirable degree of selectivity 
will depend on where the set is to be used. ‘Those who 
live relatively near a broadcast station thus have a means 
for improving the selectivity of the set. 

The position with regard to the new Osram and Mar- 
coni shielded valve is, then, that it is not a truly uni- 
lateral amplifying device, although it is nearly so. - Be- 
cause of this there is a definite limit to the amount of 
amplification which can be obtained per stage without 
oscillation. However, by proper design we profit by our 
loss, as it were, and gain in selectivity as we reduce the 
amplification from the theoretical optimum to the prac- 
tical maximum at a given wavelength. 


As to the actual magnification which can be obtained 
for the stage, we have to distinguish between pure magni- 
fication and the total magnification compounded of circuit 
amplification and regeneration. 

Tests show a total amplification of about 35 for the 
stage; this includes a certain amount of gain through 
regeneration, but not the total amplification which would 
be obtained by so adjusting the circuit as to be just off 
the oscillating point. This compares with a pure radio 
frequency magnification of 40 for a standard ‘‘ Every- 
man Four ” coil, which is increased by a considerable 
amount by the regenerative contribution obtained when 
the balancing condenser is carefully adjusted. < 

Before leaving the theoretical side of the subject we 
would point out that the amplification obtained with the 
new valve and a given anode circuit will depend upon 
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A general view showing the arrangement of components 
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Fig. 8.—Arrangement of parts on the baseboard 


the wavelength. Normally, the impedance of a tunėd 
circuit decreases as the wavelength is increased, in other 
words, the amplification falls off at the longer wavelengths 
for a given coil and tuning condenser. The extent to 
which this happens depends entirely on the components 
` used, and can be minimised by careful coil design. 

' The construction of the receiver illustrated here follows 
closely the lines of the original ‘‘ Everyman Four.’’ 


Tres SIDE DRILLED FOR CONDENSER 
VALVE MOUNTING AND RHEOSTAT. 


\ . 
yer 
Fig. 9.—The copper screening box, with holes for terminals, 
` connecting wires, valve, and the tuning condenser and volume 
control. A, hole 1{jin. dia. for valve; B, holes 3/8in.. dia. for 


ebonite bushes to “take aerial terminals; C, hole 7/32in. dia. 
for earth terminal. 


The circuit is ‘given in Fi "ig. 6. A stan- 
dard ‘““ Everyman Four ”’ aerial-grid coil 
T, tuned by aro. 6003 mfd. condenser Ci 
İS "ysed to couple the aerial and the H. F. 
amplifying valve V,. These are com- 
pletely enclosed in a copper box, with 
the, result that the inductance of the coil 
unger working conditions is reduced. 
This coil should therefore have an-extra 
5 turns wound ~on ‘its secondary . if its 
wavelength range is to coincide with that 
of the high-frequency transformer. At the 
A 19 i 


back of the copper box three eminal for the earth and 
aerial are provided. The earth terminal is fastened direct 
to the copper box so that the box is earthed, but the two 
aerial terminals have to be insulated by means of small 
ebonite bushes. 

. At the front of the set will be seen the aerial tuning 
condenser and the filament rheostat R, for valve V,. 
These two items are mounted direct on the panel and are 
therefore in contact with the copper box, but it should be 
noted that a packing piece, of cardboard, is placed be- 
tween the panel and the box in order that the lid of the 
box can be put on. | 

In Fig. 4 will be found details of the valve support. 
This comprises an Athol porcelain valve-holder and a 
platform which can be made of ebonite or wood. This 
is also screwed to the front panel, the screws passing 
through the panel, packing piece, and box. 

Referring to Fig. 6 again, it will be noted that the 
theostat R, is connected to the negative side of the fila- 
ment battery, and that the box is connected tò earth and 
negative L.T. along with one side of the tuning condenser 
and tuning coil. The grid of valve V,'thus has a nega- 
tive bias equal to the fall- in voltage across rheostat R,. 
This rheostat can therefore be used as a volume control 
since it will cut down amplification by increasing the 
impedance of the valve as more of it is included in the 
circuit. This form of volume control is very convenient, 
and incidently provides the grid of the valve with its 
negative bias. 


khhkk 


Fig. 10.—The ebonite terminal strip. A, 7/32in. diam. ; B, 1/8 in. diam. 
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| | LIST OF PARTS. ` 
2 Tuning condensers, 0:0003 mfd. (Igranic Elec.). 1 Bi-duplex wire-wound resistance-capacity coupler, type B 
2 Ethovernier dials (Burndept). - l (R.I. & Varley). 
3 Valveholders (Bowyer-Lowe). . az -2 2 Paxolin tubes,- ĝin. x 3hin. (Micanite and Insulators).- N 
1 Valveholder (Athol). 50 yards Litz wire (P. Ormiston & Sons). 


1 Rheostat, 10 ohms (Burndept). 
1 Rheostat, 2 ohms (Burndept). 
4 Fixed condensers, 1 mfd. (T.C.C.). 


Copper box, 8}łin. x 7łin. x 74in. 
“Camco” aluminium bracket (Carrington Mfg. Co.). 
‘“ Camco” cabinet, 26in. Xx 8in. X 8in., oak (Carrington 


hu h hu hu hu 


1 Fixed condenser, 2 mfds. (T.C.C.). Mfg. Co.). : 
1 Fixed condenser, 0:0005 mfd., No. 620 (Dubilier). Ebonite panel, 26in. x 8in. xX }łin. i 
1 Inter-valve transformer, 34 : 1 A.F.3 (Ferranti). “Wearite” on-and-off switch (Wright & Weare). © 
1 16-volt G.B. battery, “ Ever Ready ” (Portable Elec. Lt. 12 Ebonite-shrouded terminals (Belling & Lee). 


Co., Ltd.). 


Inthe “List of Parts” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components actually used by the 
designer, and illustrated in the photographs of the instrument. Where the designer considers it necessary that particular components should be used in’ 
preference to others, these components are mentioned in the article itself. In all other cases the constructor can use his discretion as to the choice of 
components, provided they are of equal qualily to those listed and that he takes into consideration in the dimensions and layout of the set any variations 

in the size of alternative components he may use. 
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Connected between the special amplifying valve V, and 
the detector is a high frequency transformer. This 1s 
shown in Fig. 5. The secondary winding is a standard 
a Everyman Tour °’. secondary having 68 turns of No 
27/42 high frequency cable, but wound on with the high 
frequency cable is a single strand of No. 40. To wind 
this coil, one end of the high frequency cable is soldered 
to the terminal marked —GB,, while one end of the 
No. 40 wire is soldered to the screw marked +H.T.,. 
The two wires are then wound on together so that the fine 
Wire primary lies in the space between the turns of the 
high frequency cable. When 38 turns have been wound 
a smal] hole should be drilled in the paxolin former and 
the fine wire primary passed through it and soldered to 
the screw marked 4 in the diagram. The two windings 
are then continued for another 10 turns, when once again 
the primary wire is passed through a small hole in the 
former and soldered, this time to the screw marked 3. 
A further 10 turns are wound and another tapping is > 
taken from tne primary, and finally, when the full 68 
turns have been put on the end of the high frequency 
cable is connected to the terminal marked G, while the 
end of the primary is taken to the screw marked 1. Thus 

; the transformer is very easily constructed and is highly 
cfhicient. It is supported in the same way as the standard 
“ Everyman Four ” coil. 

The diagram shows a 1 mfd. by-pass condenser con- 
nected from the grid bias terminal of the coil direct to 
the filament of the detector, and also a condenser between 
the screen terminal of the valve and its filament. ‘These 
condensers are necessary for stability. 

The remainder of the circuit is straightforward, 
resistance-capacity unit being employed between the de- 

-tector and fust L.F. stage with a transformer coupling 
between the first L.F. stage and the power stage. The 
valucs of the components used are given in the caption 
to Fig. 6. 

When the parts have been arranged as in Figs. 7 and socket, which affords a simple means of making contact 
8 the wiring should be done. Notice that the filament with the anode and screen valve pins. 


Close up view showing clearly the H.F. stage. 


switch is so connected that it switches ‘° off?’ and ‘‘ on ” With the set wired, put one of the special amplifying 
all four valves, while rheostat R, is connected to the first valves in the H.F. position and connect the anode and 
valve only and rheostat R, to the remaining three valves. screen wires. _ In the detector position put a valve of 


Covered wire should preferably be used with flexible moderate impedance, such as the Cossor 610 H.F. valve, 
wires for connecting to the anode and screen pins of the which has an amplification factor of 20 for an impedance 
H.F. valve. ' of 20,000 ohms, or, when the utmost sensitivity is re- 
These two flexible wires are each mounted to a valve quired, put an R.C. valve in this position. At V, use & 
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valve having an impedance of about 20,000 ohms or less, 
and in the output stage a power valve such as a Marconi 
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they provide a turther adjustment ot signal strength and 
selectivity. Once the best tapping on the primary wind- 
ing of the high frequency transformer has been found, 
tuning will be remarkably easy, since with the volume 
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Fig. 11.—Wiring diagram. 


A battery of 120 volts can then be applied to + H.T., 
‘and + H.T., ; +80 volts should be connected to the screen 
‘of the H.F. valve, and the best voltage for the detector 
at + H.T., will have to be found by experiment. The 
detector valve will_normally have a grid bias of negative 
14 volts with — 3 volts for the first L.F., stage and about 
-15 volts for the power stage. 

The stations are tuned-in in the usuaf way, but the fol 
lowing points should be noted; with the volume control 
rheostat turned nearly full on the tendency of the set to 
oscillate increases as more of the primary is included in 
the anode circuit of valve V,. The amplification also 
increases so that under a given set of conditions the best 
results will be obtained with a certain proportion of the 
primary connected. This will have to be found by ex- 


periment as it will depend upon the particular valve used — : 


and the aerial-earth system. E 
The alternative aerial tappings are extremely useful as 
A2t : 


control the amount of regeneration-can be carefully 
adjusted. | 
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EXPERIMENTAL WIRELESS. 
September Number. 


Apparatus for Providing a source of Constant 
Frequency. : 
The Underlying Principles of Reflex Circuits. 

: The Numerical Solution of Grid Rectification Problems. : 
: Methods of Determining the H.F. Resistance of Coils. : 
: Mathematics for Wireless Amateurs. Et 

A Reed Rectifier for Battery Charging. 

The Measurement of H.F. Dielectric Losses. 
Abstracts and References. . 


To ensure obtaining your copy regularly an order 
should be placed with your local newsagent. 
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TRANSATLANTIC. TELEPHON De 
Two-way Working on a Single Wavelength by Means of Speéchecontrolled Relays. 
By OUR AMERICAN CORRESPONDENT. 


N the issue of this journal of Tae vet 
description appears of the apparatus and methods in 
use at the American end of the transatlantic wireless 
telephony circuit. At that time experiments were still in 
progress, and there was no immediate prospect of a public 
service being opened on.a commercial basis. Early in 


_ January of this year, however, the transatlantic telephone 


service was officially thrown open to the public, and is now 
in regular daily operation. s 

Many important changes have been made since the above- 
mentioned description appeared in these pages, not the 
least interesting of these being the shifting of both the 
American and British transmitters on to a common wave- 
length, which is about 5,600 metres. 

During the initial experiments two different Davee 
were employed, and these were varied somewhat from time 
to time, with the object of finding those best suited to 
operating conditions. The Rugby transmitter was then on 
a wavelength of about 5,770 metres, whilst the American 
transmitter at Rocky Point, Long Island, was on 5,260 
metres. 


RELAY 
(NORMALLY 


OT - CLOSED) 


VELOCITY 
CIRCUIT 


HIGH-VELOCITY 
TRANSMISSION | 
CIRCUIT 


NEW YORK 


LOW-VELOCITY 
TRANSMISSION 
CIRCUIT 


Fig. 1.—Arrangement of voice-operated relays in transmission 
circuits between New York and the transmitting and receiving 
stations at Rocky Point and Houlton, Maine. 


At first glance it would seem but natural that duplex 
telephony should be conducted on two different wave- 
lengths, as is done in telegraphy, in order to avoid mutual 
interference, but on reflection it would also appear that, 
in the case of this particular system, there could be no 


objection to both transmitters working on the same wave-. 


length, since neither transmitter emits a carrier wave. 


In the single side-band, carrier-eliminated system of 
wireléss telephony, nothing at all is radiated from the 


transmitting aerial until the microphone is spoken into, 
and then the impulses represented by only one set of speech 
side-bands are transmitted. | 


nwa a. 


Wiis since two pp saint both HEak at once and 
be mutually understood, it would appear to be a simple 
enough matter to put both transmitters on the same wave- 
length.. There. is, however, a difficulty in connection with 
the receiving stations. Immediately a speaker at one end 
of the circuit commenced to speak, his words, radiated 
by the powerful transmitter, would be picked up by the 
associated receiving station and brought back to him in his 
telephone receiver. - 

Not only would the effect be deafening, but it would 
also, as experiments have shown, take the form of an 
echo effect. That is to say, owing to impedance effects in 
the receiver and its associated circuits, lines, etc., the 
speaker’s words would come back to him-a fraction of a 
second after he had actually uttered them. Both these 
effects are extremely disconcerting to a speaker, as anyone 
who has experienced either of them well knows. 


Voice-operated Relays. 


The engineers of the American Telephone and Telegraph 


. Company have overcome this difficulty by means of a novel 


system of relays, the arrangement of which is indicated 
diagrammatically in Fig. 1, which illustrates the layout 
of the communicating lines between New York and the 


-transmitting station at Rocky Point and the receiving 


station at Houlton, Maine. 

In the line to the transmitter there is a relay which, 
when at rest, keeps the line ‘‘open.’’ This relay is ar- 
ranged to be voice-operated, so that immediately speech 
currents flow along the line the relay closes the circuit to 
the transmitter and the speech is radiated. 

The method by which this relay is controlled by the. 
human voice is extremely ingenious. Immediately before 
the relay are placed two parallel transmission circuits, one 
a high-velocity and the other a low-velocity circuit. They 
consist mainly of capacity and inductance, capacity pre- 
ponderating in the high-velocity circuit and inductance pre- 
dominating in the low-velocity circuit. 

Speech currents coming from New York thus have two 
alternative paths, and they divide equally between them. 
The currents travelling by the high-velocity route operate 
the relay and close its contacts, so that by the time the © 


- other half of the speech currents has arrived at the relay 


by the low-velocity route, the circuit to the transmitter 1s 
closed and the speech currents go out into the ether. 

The type of relay used is such that its response to the 
closing current is instantaneous, and it does not open again 
until a brief interval after speech has ceased. When 
listening in close proximity to Rocky Point this relay can 
be heard faintly as it operates. 

In the receiving line from Houlton there is a similar ` 
relay, which, however, normally remains closed. On the 
New York side of it is placed a high-velocity circuit similar 
to that in use in the receiving line, so that speech currents 
from New York, branching down the receiver line, reach 
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Transatlantic Telephony.— 
the relay simultaneously with ee amid by the high- 
velocity route at the transmitter relay, and simultaneously 


with the closing of the latter relay the receiver line relay _ 


is opened. 


The receiver relay remains open all the time sph is- 


going out, but closes again immediately the outgoing speech 

currents cease. Thus the speaker’s words cannot come 

back to him, but if he pauses for an instant in his speech 

it is. possible for me speaker at the other end to inter- 
rupt him. 


Avoiding Side-tone. 


A local advantage of this method is that line and other. 


incidental noises cannot be radiated from the transmitter 


‘to interfere with speech being received from the other side 


of the Atlantic., Such noises are sometimes quite suffi- 
ciently disconcerting as they are, but if they were also 
radiated from the near-by transmitter the effect would be 


equivalent to high- -power amplification of them, and re- 


ceived speech would, in all probability, be entirely 
drowned. . r 


A further great advantage of the system is the-economy 


of wavelengths which can be effected. The longer wave- 
lengths are already so congested that it is only with diffi- 
culty that a channel for a new service can be found, so 
that any means of economy is highly welcome.. 
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The compact transmitting and receiving equipment at G6WD. 
‘The aertal is a quarter-wave Hertz tuning to 45 metres. 


CHOOSING H.T. VALUES. 


T is by now fairly well known that the best value of 
high-tension voltage for low-frequency valves, and 
especially for the output valve feeding the loud- 

speaker, is the highest value that the makers of the valve 
will allow, or even, if results are more important than 
valve life, a higher voltage still. For reacting grid de- 
tectors, too, it is generally considered necessary to juggle 
with plate and grid voltages until smooth reaction, com- 
bined with sensitivity to faint signals, is obtained. 

But there are still many who have not realised that 
any voltage (above a small necessary minimum) will do 
for an anode detector, provided that the correct grid- 
voltage for the anode ‘voltage chosen is applied. Only 
when an attempt is made to obtain a large output from 


the detector is a high plate voltage necessary, though it 


is usually convenient, provided that the grid-bias, can be 
varied continuously by means of a potentiometer, to use 


the same voltage as on the L.F. valves, to save one con- 
_ nection to the high-tension battery. 


If the grid- voltage 
is fixed, or can only be varied in steps of 14 volts, it will, 
of course, be necessary to make fine adjustments by vary- 
ing the H.T. voltage. | 


The Case of the High-frequency Valve. 


The choice of voltage for the plates of high-frequency 
amplifying valves, however, is`a little less obvious. Since 

here there is no appreciable power to be handled, as there 
is in the L.F. stages, there is no real need for ‘the grid- 
bias, which, in turn, demands a high plate voltage. On 
the other hand, too low a plate voltage generally results 
in a loss of signal strength. 

A 23 


If the plate voltage on any valve is slowly increased 
from a low value, the impedance of the valve will steadily 
become less up to a certain point, after which any in- 
crease in the plate voltage leaves the impedance practi- 
cally unchanged. So long as the impedance of the valve 
continues to drop, the valve is becoming more efficient, 
and so gives better amplification, but there is no point 
in increasing the voltage above that value which just 
gives the minimum impedance. If, for convenience, it 
is desired to apply a higher voltage (in order, for ex- 
ample, to use the same voltage as is given to the detector 
and L.F. valves), the excess voltage should be compen- 
sated for by an equivalent negative grid-bias. 

The actual value of the most economical working volt- 
age must be found for each valve. The quickest way of 
doing this is to connect the grid to the negative end of 
the filament and read the plate current for a series of 
different plate voltages. On plotting these results as a 
curve, it will be found to be a straight line above a certain 
plate voltage. The nearest convenient voltage above this 
will give all the amplification that the valve can provide, 
with the minimum expenditure of plate current. ` 

If for any reason it is preferred to apply to the plate 
a voltage in excess of the value so found, a negative grid- 
bias should be applied, this bias having not mire than 


‘the value found by dividing the excess volts by the ampli- 


fication factor of the valve. 

Proceeding on these lines, it is perfectly practical to 
design a multi-valve receiver with one plate voltage 
throughout, and still to have each valve working at its 
utmost efficiency. A.L. M.S. 
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SADDER AND WISER. 
Fines of 15s. each have been levied on 
nine Bedford wireless- ‘‘ pirates.” 


oo000 


1 IN 30. 


In one year the number of broadcast 
receiving licences held in Australia has 
been nearly doubled. On June 30th 
there were 225,230 licences in the Com- 
monwealth, 7.e., one licence to every 30 
persons. 


0000 
ALL-WELSH REGIONAL STATION ? 


The success of the Daventry experi- 
mental station has brought about a new 
demand for a similar station to serve 
Wales with programmes in Welsh. A 
single high-power station, it is urged, 
could’ provide Welsh programmes 
throughout the Principality. 
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CUTTING OUT SPARK. 
The port of Antwerp will open a new 


era of wireless efficiency early next year,: 


when. work will be begun on the modern- 
ising of the pilot wireless service, which 
is at present inadequate: and capable 
of communication only with ships nearing 
me Scheldt. 


THE EARS OF THE ARMY. 
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TELEVISION DEMON STRATION. 


At the Tenth Annual Model Engineers’ 
Exhibition, to be held at the Royal 
Westminster, from. 
September 17th to 24th, a demonstration 
of television and ‘“noctovision” will be 
given by Mr. John L. Baird. 


0000 
VALVE TYPES BY COLOUR, 


New standards of wireless nomencla- 
ture have been adopted by the Standards 
Committee of the U.S. National Elec- 
trical Manufacturers’ Association. The 
radio division of the association has 
adopted the following colours for valve 
sockets to permit of ready identification : 
Dark red for general-purpose valves, 
green for detectors, and orange for low- 
frequency amplifiers. 


0000 
INDIA MAKES A START. 
The opening of the Bombay broadcast- 


ing station has made it necessary for the . 
' tween the Radio Corporation of America 


Indian Broadcasting Company to an- 


= nounce that they do not deal in wireless " l 


The ‘demand: f or : 


receiving apparatus. 
-and + the- 


receivers is ‘rapidly . growing, 


newspapers. are publishing . minute in- , 


structions for the erection ‘of aerials, the 
installation of sets, and ` the burial ` of 
earths, " 


One of the new mobile wireless cars (on left) 
photographed during manceuvres in Hampshire last week. 


. pany ‘since ‘January, 
` to the Radio Corporation. 


a patents in its possession. 


l Co., Ltd., 
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AUTO-ALARM APPARATUS. 


‘Over two hundred ships are now being 
fitted--with the new Marconi auto-alarm 


apparatus. 
0000 


AMATEUR TRANSMITTER BURNT 


The many British wireless amateurs to 


whom the name of Max Howden will- 
summon up memories of the first ex- 


changes of amateur signals between ‘this 
country and New Zealand will be sorry 
to learn that Mr. Howden’s famous sta- 
tion 3 BQ has suffered disaster. A fire 
occurred for some unknown reason, with 
the result that the entire transmitting 
plant was destroyed in a few minutes. 
Fortunately Mr.  Howden’s short-wave 
super-heterodyne set ` was out on Joan at 
the time! 
Oo000 

BIG U.S. CONTROVERSY ENDED. 

A long and expensive litigation has 
been ended in the United States by an 
agreement which has -been »reached, be- 


and the’ Atwater » Kent Manufacturing 
_ Co. ` Under. the agreement 74 per’ cent. 
of the sale price of all radio receiving 
séts manufactured ` by the latter. com- 
1923, 
manufactured in the f uture will be paid 
The Corpora- 
tion’s claim was on account of , asic 
oooaoo 
INDIAN BEAM STATIONS SUCCESSFUL. 
The. short-wave wiveless beam stations 


. which have been ‘built for the General Post 


Office by Marconi’s Wireless Telegraph 
.at. Grimsby and Skegness for 
high- speed - wireless communication with 
India. have ‘suiecessfully passed their seven 
days’ official Post Office test, and the com- 
pany has‘: been informed by the -Post 


. _ Office.that they are issuing the preliminary 


certificate of acceptance. The scheme to 


' link up GYeat Britain with Canada, ‘Aus- 


tralia; South Africa, and India by theans 
of high- speed wireless. telegraph services, 


. decided upon by the Government in 1923. 


has thus been successfully completed. . 
Thè English transmitting station 0 
the Indian: service at Grimsby and the 
receiving station at Skegness are con 
nected, as is the case with the other 
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beam services, by land lines to the Central 
Telegraph Office at the G.P.O. in London, 
from which the actual operation of -the 
station is automatically controlled. The 
corresponding transmitting station in 
India, which is situated at Kirkee, near 


Poona, 75 miles east of Bombay, and the - 
receiving station at Dhond, 48 miles east 


of Poona, are similarly linked with the 
Central Telegraph Office in Bombay, so 
that the English and the Indian terminal 


offices are in immediate touch with each . 


other and messages placed in the high- 
` speed signalling instruments at the G. P.O. 


in London are instantaneously recorded _ 


at the Bombay office, and vice versa. 

--In the case of the stations built in 
India, however, ‘‘ wired wireless ’’ control 
has been adopted. By adopting frequen- 
cies sufficiently wide apart it is possible 
to work a number of control services on 
a single land line in addition to several 
telephone conversations without mutual 
interference. 
i x oo000 


WIRELESS OVERCOMES DILEMMA. 


One of the benefits which. wireless con- 
fers on suffering humanity is that of 
atoning for mistakes and omissions. Two 
business men returning from the Con- 
tinent in an Imperial Airways plane last 
week recalled an important omission in 
their business at Rotterdam. When half- 
way over the Channel the pilot rang up 
a Royal Dutch air liner which was flying 
towards the coast from: London, and a 
few minutes later the two planes landed 
by arrangement at Lympne aerodrome, 
thus enabling the business men to trans- 
fer and proceed at once to Holland. 

ho C000 | 
WGY'S 100-KILOWATT SUCCESS. 


The 100-kilowatt transmissions taking 
place this month only from WGY, the 
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THE MILITARY PORTABLE. Men of the 54th East Anglian Divisional Signals ) 
carrying a complete transmitting and receiving equipment, including batteries. 


famous Schenectady station, have evoked 
tremendous enthusiasm among American 
listeners. 
shown by listeners’ reports, is that atmo- 
even during severe electrical 
storms, have been completely over-ridden 
by the strength of WGY’s high-power 
transmissions. 

Fading is not appreciably improved by 
high power in areas’ within miles 
where fading normally occurs on WGY’s 
signals, but reports go to show that the 
station has been heard with good volume 
and clarity in parts of the country not 
reached since early in the spring. 


. THE MILITARY PORTABLE IN ACTION. The apparatus used by the 54th East 
Anglian Divisional Signals can be quickly set up and dismantled. Note the fishing- 
rod aerial mast supported by a bayonet, which also dcts as “ earth.” 
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One important discovery, as . 


DEATH OF AMERICAN WIRELESS 
PIONEER. : 


A pioneer of wireless died on Sunday, 
August 14th, at Montclair, New Jersey. 
His name was Charles V. Logwood, and 
he will be remembered by many as the 
assistant of Dr. Lee de Forest at the 
time when the latter discovered the feed 
back circuit in 1912. 

In a tribute to the deceased engineer, 
Dr. Lee de Forest said: ‘‘ Logwood was 
an independent inventor of the super- 
regeneration circuits. In this respect his 
work antedated that of Armstrong. In- 
terference proceedings in the Patent 
Office, however, disclosed the fact that 
an Englishman preceded all others in this 


field.” 


The late Mr. Logwood had specialised 
in wireless valve research for many 
years. ? 


o00 0 


. BEAM TELEPHONY TO DOMINIONS. 
‘‘ There is every prospect that before 


the end of next year it will be possible for 


telephone subscribers in England to call up. 


subscribers in any of the Dominions by 
means of the beam system.’’—Mr. F. G. 
- : Kellaway, managing director of the Mar- 
‘ coni Company. -_ 


oo o (e) 
THAT HALF KILOCYCLE. 
"American broadcasting stations deviat- 


' ing from their authorised frequency by 
.- more than one-half kilocycle run the risk 
. of losing their ,transmittin 


licence. To 
show that the Federal Radio Commission 
intends to exert its authority in the 


' matter, the chairman, Admiral W. H. G.- 
- Bullard, has issued a circular letter to 


twenty stations reprimanding them for 
not adhering to the terms of their 
licences. The offending statjons, seven 
of which are in New York, are‘ forth- 
with required to show cause why their 
licences should not be revoked. 
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Output Devices for 
Wireless Receivers. 


OW that power valves are accepted as a NN 

“normal part of the equipment of a wire- 

less receiver, the consequent high values of high- 
tension voltage and current being taken as a matter of 
course, the need for some means of protecting the 
windings of the loud-speaker from the effect of. the current 
flowing in them, and also removing the possibility of 
accidental shocks to those handling “the loud-speaker or 
its leads, has been increasingly felt. A further desidera- 
tum has been more recently appreciated, namely, the 
prevention of low-frequency reaction in all its forms, this 
being more troublesome as the power of the output cur- 
rents is increased, and, in consequence, also, the stray 
fields and voltages which these currents produce in various 
parts of the apparatus. 


Stray Fields in Output Circuits. 


Two niain types of output device have obtained general 
favour, namely, the output transformer and the choke- 
capacity coupling arrangement so often referred to in 
these articles.. Both of these 
means ensure the protection 
of the loud-speaker windings 
from the’flow of current and 
also provide for the connec- 
tion of the loud-speaker 
leads and windings to a low- 
tension point in the receiver 


circuit. With regard to the 
reduction of interaction 
effects, however, the two 


Fig. 


1.— Alternating cur- 
rents flowing through the 
Joud-speaker set up a mag- 
netic field if the leads enclose 


arrangements function in a 
very different manner, and it 
is not by any means clear 
that this difference is gener- 
ally appreciated. 

First let us consider what 
effects these powerful cur- 
rents flowing in the faui- -speaker circuit are likely to have 
upon the receiver. In the first place, the leads to the 
loud-speaker will in general set up stray fields which are 
liable to affect the sensitive parts of the instrument. 
These stray fields will be of two kinds, electromagnetic 
and electrostatic; the former will only be found when 
the leads to the instrument embrace a large area, and 
we may consider the electromagnetic effect as negligible 
if twin wire is used for the purpose of connecting up. 


a loop of large area. The 
lead A has a fluctuating vol- 
tape which sets up an elec- 
trostatic field; lead B is at 
a steady voltage, since it is 
connected to H.T. +. 


a 


‘consider that of the ‘‘ live ” 


ceiver. 
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a D With the electrostatic field, however, the case 
sf is altogether different, and may in a number 


of instances give rise to troublesome interactions. 

Let us consider this point soniewhat more closely. 

When a loud-speaker is connected in the usual manner 
to a set (see Fig. 1), one of the leads returns to a point 
of ‘‘ earth ’’ potential (H.T. +) and the other returns to 
a “live” point (the plate of the last valve). Ob- 
viously, the lead attached to the ‘‘ earth ’’ point has no 
electrostatic field, and in consequence we have only to 
point. This is frequently 
troublesome, and is liable to be more so when the lead 
to the loud-speaker passes in any direction other than that 
straight away from the re- 
The loud-speaker 
leads are long, necessarily, 
as it may be desired to listen 
at a point quite remote from 
the receiver installation, and 
we therefore have a possi- 
bility of trouble which can 
only be alleviated by screen- 
ing or by some measure 
which eliminates the ten- 
dency at its source. 

Such a measure is pro- 
vided by the output trans- 
former, when properly em 
ployed, but not by the choke- 
capacity device. This latter 
point has not generally been clearly grasped, but on con- 
sideration of Fig. 2 it will be quite evident that the only 
effect of this device is to divert the speech currents from 
their normal path through the high-tension battery into 
a shunt path to the low-tension battery, and thus there is 
a dead lead and a live lead as before and stray fields are 
unaltered. 


Fig. 2.— The _choke—Alter 
output circuit diverts the 
steady anode current from 
the loud-speaker but does 


not diminish electrostatic 
fields from the loud—speaker 
leads. 


The Output Transformer. 


When we consider the case of an output transformer, 
however, matters are different for two reasons ; first, it is 
possible, by stepping down the voltage to reduce the 
potentials across the secondary winding, and consequently 
it is possible to make any desired point of this winding 
‘‘ earthy ° and in this way to control the nature of the 
electrostatic feld of the leads, so that no harmful effect 
is produced. Fig. 3 shows an arrangement on-these lines. 
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. Considering the first point, 


readily be made negligible by employing twin leads. 
Inasmuch, therefore, as the danger from this source is 
small, 
current by means of a transformer will still do no harm, 
` although the tendency is to multiply up the stray electro- 
magnetic effect; the gain will be definite in the case of 
the electrostatic field, and the arrangement will be far 
safer under practical conditigns. In order to get the 


complete benefit from the use of a transformer it is- 


highly desirable to provide a centre tap to the secondary 
winding, which can be connected to an ‘“‘ earth ’’ point, 
and to design the transformer so that the capacity be- 
tween the windings is low. Under these conditions the 
voltages on the two secondary terminals are equal and 
opposite -in relation to earth, and the electrostatic field 
due to the one is exactly cancelled out by that due to the 


Fig. 3.—By means of a step-down output transformer with centre- 

tapped secondary, opposite voltages of low value are produced on 

the loud-speaker leads, thus cancelling the electrostatic fields. 

Twin leads must be used, otherwise an increased electromagnetic 
effect is probable. 


other. In this manner the receiver is fully protected 
from the reaction effects of this character, provided the 
transformer itself is properly protected | by an earthed 
metal shroud. 


Earthed Centre Tapping. 


= It may be of interest to note in passing a peculiar 
result obtained by the writer in the case of an output 
transformer which had no shroud. This was actually 
for use in conjunction with a high-resistance loud-speaker 
and was therefore of 1: 1 ratio. Provision was made to 
earth the centre of the secondary, but when this was done 
a low-frequency howl .was obtained; on connecting one 
of the ends of the secondary winding to earth the howl 
was accentuated, and on connecting the other to earth 


the howl ceased. Careful investigation showed that the: 


cessation of the howl was due to the cancellation of the 
electrostatic field of the primary winding by that of the 


secondary, the satisfactory arrangement being such that 


Opposite voltages were produced at the live terminals of 
these two windings under the conditions where the receiver 
was stable. In this case, therefore, an advantage was 
gained by the use of a 1: íi transformer, since if the 
voltage had been stepped down cancellation could not 
have been effected. On the other hand, if a screen had 
been employed round the transformer no cancellation 


would have been required. and the full advantage could - 


have been obtained from stepping down the voltage and 
A 27 


we remarked that the - 
electromagnetic effect in the loud-speaker circuit could © 


stepping-down the voltage and stepping-up the | 


‘choke-capacity system as more satisfactory. 
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winding ‘to earth. 

Sò far all the advantages seem to lie with the output 
transformer, but when we come to consider the important 
class of oscillatory effect due to impedance i in the common. 
H.T. circuit of the receiver, the-case is altogether. dif- 
ferent. ‘These effects have been reviewed in previous 
articles, but they are so important that it will do no harm 
to mention them again. In Fig. 4(a) is shown a loud- 
speaker connected to an amplifier in the ordinary manner 
so that the speech currents flow through the high-tension 
battery. These currents will in general build up a voltage 
across any impedance that may be found in the H.T. 
battery or supply unit, and this latter voltage will be 


` transferred back to an earlier point in the circuit (in the | 


circuit diagram to the primary winding of the first inter- 
valve transformer). A retroactive effect will thus be 
obtained which will be regenerative or anti-regenerative 
according to circumstances. 


Choke v. Transformer Output. 

_ In Fig 4(b) a choke-capacity coupling arrangement is 
employed, and by this means the speech currents are 
diverted so as to.flow directly to L.T. negative and not 
through the high-tension source at all. There is, there- 
fore, no voltage set up by the output currents except as 
the result of a residue which flows through the choke 
which feeds the last valve. 

In practice this property of the choke-capacity devices 
is of the greatest importance, and it will be immediately 
clear to anybody who studies these circuits that an out- 
put transformer is no protection whatever against this 
effect (see Fig. 4(c)). The reason for this is that the 
impedance of the output transformer is not high like that 
of a choke, inasmuch as it is controlled directly by the 
impedance of the loud-speaker connected across the 
secondary winding ; the speech currents, therefore, flow 
through the primary winding just as readily as if the 
loud-speaker were connected directly in circuit, and in 
their course they also flow through the high-tension 
source and have an undiminished tendency to, the pro- 


‘duction of the characteristic oscillations due to H.T. 


impedance. | a 

Considering the two output devices, therefore, it is- 
clear that each has its merits. It might be possible by 
combining the two systems to obtain full advantage of both; 
and this would probably be the ideal output arrangement. 


In practice, however, matters will usually resolve them- 


selves into a choice of one or the other, and- while these 
will be finally determined by the particular circumstances 
of the case, the writer would unhesitatingly select the 
: In the first 
place, the retroactive effect due to the electrostatic field 
of the loud-speaker leads is troublesome only in excep- 
tional cases, and, in any event, it is possible to use lead- 
covered cable or the special t flex ’’ referred to in the 


issue of August 10th (page 185), and thereby adopt 


another expedient for reducing this trouble. On the other 
hand, the difficulty due to battery reaction is funda- 
mental and cannot be removed except by some filtering 
device suchas is offered by the choke-capacity system, 
and in view of the fact that H.T. batteries deteriorate 
in the course of use it is a safeguard against future trouble 


- 
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even when none is experienced when setting up the’ re- 
ceiver in the first place. | 


. Fig. 4.—(a) The voltage v set up across the H.T. by the loud- 
speaker current is transferred back to carlier stages of the 
amplifier and may tend to cause oscillation. (b) Alternating 
current flowing through choke is negligibly small and therefore 
practically no voltage is set up across the H.T.; loud-speaker 
currents flow direct to filament. (c) Transformer coupling is 

identical in effect with that of circuit (a). 
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A final word is possibly indicated as to the compara- 
tive properties of the two devices in respect of fidelity of 
In this respect there would not.appear to 
be very much to choose as regards the practical side, 


though theoretically it would seem possible to attain 


greater perfection with the choke-capacity arrangemient 
than. with the output transformer. In the case of the 
former, all that is required is to design a choke whose 
impedance is high in comparison with that of the loud- 
speaker at all frequencies under consideration, and also 
having due regard to the steady currents flowing through 
its winding. The condenser in series with the loud-speaker 
must furthermore be selected to have an impedance low 
in comparison with that of the loud-speaker at working 
frequencies. This is obviously unattainable at the very 
lowest frequencies, though there is no difficulty in satis- 
fying practical requirements. It may be noted more- 
over in passing that an accentuation of moderately low 
frequencies is obtained as a result of the employment of 
the condenser, since the inductance of the loud-speaker 
forms with the condenser a series resonant circuit for 
some very low frequency. ‘This effect 1s, however, not 
desirable, and the frequency of resonance should be 
chosen as low as possible. | 


Magnetic Leakage. 


The disadvantage which constitutes a limitation in the 


“case of the transformer is the magnetic leakage between 


the windings. This tends to cut off the high frequencies 
when the number of turns of the two windings. is in- 
creased beyond a certain amount; it is therefore impos- 
sible to satisfy the condition that the impedance of the 
transformer windings shall be high, and the reproduction 
on the low frequencies in consequence not quite as perfect 
as if the transformer were not in use, while tending at 
the same time in the direction of choking off the higher 
frequencies. This criticism is, however, considered 
rather from the ideal standpoint, and there is no doubt 
that practical output transformers are designable which 
will give a quality of reproduction indistinguishable from 
that obtained by the direct connection of a loud-speaker in 
circuit. 


i R.M.S. VALUES. 


HEN an alternating current is given a numerical 

\ y value it is obvious that certain conventions must 

be used, since the actual current flowing is con- 
tinuously variable. 

Readers will find a full account of the mathematical 
properties of sine waves (which are assumed when we 
speak of alternating current or voltage) in any of the text 
books dealing with elementary alternating current. Suffice 
it to point out here that the maximum instantaneous value 


of the current or voltage will be 1.414 (= 4 2) times the 
nominal or R.M.S. (= Root Mean Square) value as 
would be indicated by any of the normal types of meters 
in use which will read A.C. at all. 

There are one or two cases in which the relation be- 
tween the maximum and R.M.S. voltages interest us. We 
may want to use a valve of the L.S.5 type as a rectifier 
in a mains unit, with grid and anode coupled togethez. 


Now this valve has a rating of 400 volts D.C. for its 
anode, but we would not be doing the valve justice if we 

. 400 = ae 
applied more ae a = approx. 250 volts A.C. to it 
for rectification. 

Again, the smoothing condensers of an eliminator which 
come before the chokes receive practically the peak A.C. 
voltage values and should be of proportionally higher 
voltage rating. i 

It sometimes happens that we know the R.M.S. value 
of a voltage which we are applying to the grid of a valve, 
in which case the grid bias must be at least 1.4 greater 
than would be the case if we were considering the peak 
values. 

The heating effect of an alternating current is the same 
as that of a direct current of the same nominal value. , 

D. K. 
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A Well-built Receiver Giving 
High-quality Reproduction. 


NHE. Caydon Portable is a five-valve receiver de- 
signed for reception on both long and $hort 
wavelengths. It is built into a neat leather case 

and is entirely self-contained, valves and batteries being 
carried in the base and a frame aerial and high- orade 
loud-speaker in the lid. There are no external controls 
which might be damaged in transit or advertise the con- 
tents of the case, and as may be seen in the title photo- 
graph the appearance when closed is no different from 
that of an ordinary attache case. 

The makers claim for this instrument that the quality 
of reproduction 1 is above the average for a portable set, and 
is equal in this respect to a high-grade permanent receiver 
working from an outdoor aerial, that the range is such 
that broadcasting can be received anywhere in England 


_at full Joud-speaker strength with a choice of pro- 


grammes in most places, that no effort or expense has been 
spared-to produce an instrument of the highest quality 
and finish, and that the performance of finished sets is 
uniform. After a careful examination of the instrument 
we have no hesitation in endorsing these claims. 


A neat and well-finished appearance is one of the outstanding 
features of the Caydon Portable. 
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In support òf their claim of uniformity, the makers in-. 
vited us to visit their works and choose at random from 
stock one of the finished receivers. This we did, and 
were at the same time afforded an opportunity of seeing 
sets in course of construction. High-grade components 
are used throughout, including Ferranti transformers, 
and wiring is carried out to a predetermined plan with 
absolute uniformity in each case. 

Subsequent tests have convinced us of the justification 
of the other claims made of the instrument. Of the 
excellent quality of reproduction there can be no doubt ; 
the loud-speaker is a Celestion, and it is. supplied from 
a power valve with 108 volts H. T; two facts which prove 
that the quality is no illusion. On hearing the set for 


the first time this feature is the first to receive favourable 


comment. 
Range and Volume. 


In operation the set is certainly lively and the range is 
Daventry comes in at full strength in London (65 
miles) with ‘‘ plenty in hand,’’ and there can be little 
doubt that adequate volume would be obtained. anywhere 
in the country from this station. Radio Paris also comes 


-in well on the long waves, though it is probable that best 


results will be obtained in the southern counties. On 
short waves the volume from 2LO up to 15 miles (the 
maximum range tested) is as mitch as the loud-speaker 


' will take, and it is necessary to make ise of the directional 


properties of the frame as a volume control. With care- 
ful ‘‘ wangling *? of the controls Bournemouth can just 
be tuned-in in London (95 miles), so that one would esti- 
mate. the useful range on a main station at 40 to 45 
miles. 

Acoustically, the set is remarkably abe and with the 
loud-speaker working at full volume the lid can be closed 


-down without causing microphonic howling, even though 


the sound vibrations may be felt by touching the case. 
It is equally stable electrically, except when using critical 
The limit of permissible’ reaction is heralded 
by a growl, which is really an asset, since it effectively 
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The Caydon Portabie— | 
warns an unskilful operator that he is deine something 
he ought not to do! 

The construction of the set affords several points of 
interest. The leather case is reinforced throughout with 
3-ply wood, and the sides do not flex under the weight of 
the batteries. 
compartment running along the front of the cabinet, and 
are accessible after moving a cover strip held down by a 
single knurled screw. A larger cover shields the re- 

mainder of the ‘‘ works ” and carries a calibration panel 
of ivorine upon which notes of dial settings may be made 
in pencil. 

The controls are three in number; the first tunes the 
frame aerial, the second the H.F. stage, and the third 
affords a critical control of reaction. Although there are 
two H.F. stages only one is tuned, the other being 
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‘‘ aperiodic ’’; both H.F. stages are untuned when: the 
range switches are set for long waves. “The H.-F. 
stages are followed by a detector and two transformer- 
coupled L.F. amplifiers. ; 

We found that the L.T. battery is so aoine 
that it is vertical while -the set. is being carried but hori- 
zontal when in use. Thus the acid covers only one-third 
of the area of the plates during discharge; the plates 
are liable to be damaged and: the discharge period re- 
duced. When this drawback was pointed’ out, however, 
we were informed by the manufacturers that it ‘would 
be overcome in future models by using an accumulator 
of different form. ae 

The price of the complete instrument, cachidine a 
batteries, and royalty, is 35 guineas, and the manufac- 
turers are Messrs. Campbell and apace, 40, Howland 
Street, London, W.ı. 


Marconiphone Removals. n 


TRANSMITTERS’ NOTES | 
AND QUERIES. 
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International List of Amateur Trans- 
mitters. 
We would again remind our readers 


that, in conjunction with the R.S.G.B., 
we are. now revising the lists of Amateur 
Transmitting Stations for publication in 
the next edition of the R.S.G.B. Diary 
and Log Book. 

We welcome all possible assistance 
which will enable us to make these lists 
as complete and reliable as possible, but 
at the same time would ask those sending 
in additions or corrections not to put too 
much trust in ancient lists. 

We recently welcomed with joy and 
gratitude a long list sent by a well-in- 
tentioned reader, but, unfortunately, dis- 
covered on checking it with our own 
records that a very considerable propor- 
tion of the namcs and addresses related 
to stations for which the cards in our 
files were marked ‘‘dead,’’ ‘ closed 
down,” or “ gone away.” |The sender 
of this list must have taken considerable 
trouble in preparing it, for which we are 
most grateful, but his source of informa- 
tion must have been almost pre-historic. 

oo0oco 


Australian Amateur Seeks Tests, 


An opportunity to arrange DX tests on 
20 or 32 metres with British and Con- 
tinental amateurs is sought by Mr. E. 8. 
Yorstow (OA 3ES), of “ Hoversta,” 
ilawthorn Road, Caulfield, Victoria, Aus- 


tralia. SES employs 30 watts in a 
Hartley circuit. All reports are acknow- 
ledged. 


o0o000 
Reports from Canada. 
Mr. G. Kitley, of 57, Vicarage Road, 
Plumstead, S.E.18, who has just re- 
a his call-sign G 2BQW, states 


that he is shortly proceeding to Canada 
and wiil resume wireless experiments over 
there. He will be glad to furnish reports 
on British transmissions received in the 
Dominion. 


o0o00 
Short Waves from Rio. 


Experimenters on waves of the order of 
15 metres may be interested to learn that 
the Meteorological Office at Rio de 
Janeiro is now transmitting its “ Meteoro 
Lopes ”’ from the Sepitiba station (SPU) 
on a wavelength of 15.56 metres. 

(e) © 


New Call Signs and Stations Identified. 


2AI W. J. H. Kempin, 31, Raglan Rd., Plum” 
stead, S.E.18. 
2NU A. J. Hall, 33, Hazelbrouck Gardens, New 
North Rd., Hainault, Essex, (Change of 
address.) Stands by for calls on 23 metres 
between 7.0 and 11.0 p.m. B. S.T. 
2BXU (Ex 5VU) S. W. Butters, “ Walla-Brook,” 
Guy Rd., Beddington, Surrey. 
5U0 R. C. Simmonds, 141, Footscray Rd., New 
Eltham, S.E.9. (Change of address.) 
ESV M. Savage, College House, Horringer, Bury 
St. Edmunds. 


5WX A.G. Watkins, “ Hainault,” I.aburnham Rd., 
Maidenhead. 
LA1J Bjarne Lindemann, 24, Nubbebakken, ’ 


Bergen, Norway, wishes 'to get into touch 
with British stations and is, incidentally, 
the youngest amateur transmitter in 
Norway. 
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QRA’s Wanted. | 
EF 8CSB, AFB, ED 7AE. 


TRADE NOTES. 
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Interesting Formo Handbook. 

A 72-page handbook, with blue prints, 
has just been issued by the Formo 
Company, Crown Works, 22, Cricklewood 


Lane, London, N.W.2, dealing with the: 


correct use of Formo components. The 
contents include short illustrated articles 
on condensers, coils, and low-frequency 
amplification, together with details for 
the construction of Formo two- and three- 
valve receiving sets. The price of the 
Formo handbook is 1s. 


. morning’s mail had been stolen. 


The Marconiphone Co., Ltd., advise 
us that their Manchester offices have been 
transferred from 17, Whitworth Street 
West, to 10, Dolefield, Manchester. 
(Telephone : Manchester City 1488 and 
7035.) The company’s Newcastle offices 
have been transferred from 21, Moseley 
Street, to Powdene House, Pudding 
Chare, Newcastle. UPeteenone's New- 
castle Central 1107.) . 


o0o0°0 
Stolen Post. 


` Mr. C. D. Melhuish, radio. manufac- 
turer, of 8, Great Sutton Street, Goswell 
Road, London, E.C.1, arrived at his office 
on Tuesday, August 16th, to find that the 
Those 
of our readers who may have addressed 
letters or orders to Mr. Melhuish on the 
13th or 15th of the month are requested 
to write again, stating whether postal 
orders or cheques were enclosed, whether 
they were crossed, and what amounts 
they represerited. 
oo0o0 
Ferranti OP2 Transformer. 


In a reference to the new Ferranti 
Output Transformer, Type OP2, on 
p. 211 of our issue of August 17th, the 
ratio was erroneously given as 25:2. The 
OP2 has a 25 : 1 ratio. 


Books Received. 


“Further Motor Cycle Reminiscences,” 
by “ Ixion.” Impressions of some thirty 
years and 300,000 miles on the road. 
Written in the author’s own inimitable 
style, and containing many grains of 
truth among the chaff. “Pp. 118, with 0 
sketches by F. Gordon Crosby. Pub- 
lished by Iliffe & Sons Ltd., London. 
Price, 2s. 6d. net. 

0000 


Radio Annuario Italiano, 1927.—The 
Italian Wireless Directory and Year 
Book, pp. 576, including directory of 
the Italian wireless trade and industry, 
with numerous illustrations. Published 


by Radio-Novita, Rome, price 35 lire, or . 
9s. 6d. post free. 
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The following abstracts are prepared, with the permission of the Comptroller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1s. each. 


Mounting Valve Filaments. 
-~ (No. 271,584.) 
Application date, March 8th, 1926. 

In order to prevent: microphonic noise 
due to vibration of the filament under 
different tensions, the usual spring sup- 
port is replaced by a bimetallic strip S, 
which is arranged to extend or contract 
at the same rate as the filament. 
holds the latter under a tension which is 
automatically kept uniform. 

As shown, the bimetallic strip is con- 
nected between the filament F and the 
lead-in wire, in which position it is heated 
by the filament current. It may, how- 
ever, be located at the top of the valve, 
as in the case of a looped filament, and 
is then heated by radiation. As the 


The use of a bimetallic strip for main- 
taining valve filament basin. 
(No. 271,584.) : 


filament expands the upper end of the 
strip curls downwards so as to take up 


the slack. Patent issued to Mr. E. Y. 
Robinson and Metropolitan Vickers Co. - 
0000 


Micrometer Condensers. 
(No. 271,920.) 
Application date, January 27th, 1926. - 
Balancing-condensers' such as are used: 
for neutralising H.F. amplifying cir- 
cuits are naturally designed to cover 
A 31 Í 


This ` 


only a small range of capacity valłue. 
They should, however, be capable of very 
fine adjustment, which should not be 
subject to variation by mechanical 
vibration or similar disturbances. These 
features are ensured in the present in- 
vention: by making the two interacting 
surfaces in the form of spirals, arranged 
to have a variable degree of overlap. 
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Small capacity condenser consisting of a 
spiral engaging in a two-start thread. 
(No. 271,920.) 


An insulating tube I is formed with 


‘two ;sets of. interposed screw-threads A 
and B cut 
_metal helix 


arallel to each other. . A 
, forming the first capacity 
element, ıs located at one end of the tube 


“and lies within the spiral thread A. A 


worm T1, forming the second capacity 
element, works to and fro in the thread 
B. Both elements are substantially 


circular in cross-section. 


The effective capacity -of ‘the unit 
varies with the overlap of the parts T 
and T1, the insulating tube being made 
sufficiently long to avoid any overlap at 
the zero setting. One end of the tube I 


‘may ‘have a screwed extension for mount- 


ing in a panel, or both ends may be 


‘pointed or provided with extensions 


suitable for use with a clip holder. 
Patent issued to seo Hesketh. 


Darimont Cells. 
(No. 266,862.) 


Application date, May 26th, 1926 (addi- - 


tion to 241,729). 
An improvement in the Darimont type, 


of rechargeable cells consists in using 


sodium 
‘caustic 


as an exciter a mixture of 
chloride or common salt, a 


- loidal material such as dextrine. 


‘the same point. 


material such as caustic potash or lime, 
potash soap, an albuminous material such 
as cornflour, a fatty material such as 
linseed oil, and a mucilaginous or col- 
This 
is stated to thwart ‘‘ Brownian °’ move- 
ments and to reduce the tendency to 
diffusion. Patent issued to L. Darimont. 
0000 l 


Loud-speakers. 
(No. 271,976.) 


Application date, March 18th, 1926. 

The diaphragm D is of conical form 
with an apex- angle of 120°. An 
auxiliary diaphragm D1 of similar shape, 
but smaller surface-area, is secured to the 
larger cone by a light rigid strut as 
shown. _ The arrangement is such that 
vibrations imparted to the apex of 
diaphragm D by the armature A are 
transmitted to the apex of the smaller 


Double conical diaphragm driven by link ` 
` joining their apices. (No. 271,976.) 


diaphragm D1, and reach the junction 


' of the two diaphragms in the same time 


as that taken by the original vibrations 
to pass direct: through the, larger cone, to 


To prevent distortion the vibrating 
system as a whole is suspended back and 
front by two sets of resilient ligaments 
L and Ll. The radial ligaments L ex- 
tend from the periphery to a central hub 
S supported by a spider Sl from the 
framework. he rear ligaments L1 are 
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connected radially between an extension 
ring on the framework and a central pin 
mounted on the apex of the diaphragm. 
Patent issued to KE. A. Graham and 
W. J. Rickets. l 
ooo0oo 
Safety Device for Valve Sets.’ 

(No. 252,181.) 
date (U.S.A.), 


Convention 


1925. 


A safety lamp consists of a two-part 
tungsten filament T.T.1 mounted in an 
atmosphere of hydrogen or other inert 
gas, the midpoint connection M being 
taken to an ‘external terminal Ml, as 
shown. The characteristic feature of 
such a glow-lamp is that whilst its re- 
sistance at the normal operating tempera- 
ture is low, it automatically jumps to a 
high value should the filament current 
exceed a certain critical value. ` 

The device is connected between two 
of the H.T. units supplying a multi- 
valve set, with the midpoint terminal M1 


May 13th, 
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Protecting lamp with midpoint tapped 
filament connected in series with the 
anode batteries. (No. 252,181.) 


connected in the plate lead to the detec- 
tor valve. Should this lead accidentally 
‘“short ’’ across to the filament, the rush 
of current is checked by the tungsten 
branch T1. Similarly, a short-circuit be- 
tween the plate leads of the detector 
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and the last amplifier is rendered harm- 
less by the action of the tungsten 
branch T. Finally, a short between the 
135-volt lead and the filament will include 
the two branches T, T1 in series. The 
safety lamp also serves to prevent damage 
should the full battery voltage by any 
chance be applied directly across a trans- 
former winding. Patent issued to British 
Thomson-Houston Co. 


0000 


Valve Holders. 
(No. 272,361.) 
Application date, August 28th, 1926. j 


Resilient metal clips C are mounted 
underneath the panel and make contact 


| 


Contact can be made only with the spring 
connectors when the pins have passed 
through the locating holes. Accidental 
contact between the filament pins and the 
H.T. supply is thus avoided, 
(No. 272,361.) 


with the valve pins only where these are 
fully inserted through holes bored 
through the panel surface. No contact 
can take place unless the pins pass com- 
pletely through, and thus an. attempt to 
force the valve into a wrong setting 
cannot lead to the usual disaster of a 
burnt-out filament. ‘Patent issued to 
A. J. Stevens and Co, and H. C. Willson. 


H.F. amplifier combining tuned and resistance intervalve couplings. (No. 272,294.) 
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Resistance-capacity Coyplings. - 
(No. 272,294.) ee 

Application date, March 11th, 1926. ~ 

In order to increase the efficiency of 
resistance-capacity couplings, when used 
for high-frequency amplification, -addi- 
tional inductances L, shunted by variable 
condensers C, are inserted as shown. The 
usual coupling condensers Cl are also 
made variable. The object is to intro- 
duce a resistive impedance into the plate 
circuit, which can be made-to equal the 
internal impedance of the valve by sait- 
ably adjusting the values of the, added 


inductances and capacities.  - Patent 
issued to H. A. Gill. ee 
ooo0o°0o 


Loud-speakers. 
(No. 252,685.) l 
Convention date (U.S.A.), June 12th, 
1925. 
A conical diaphragm, made of long- 
fibred and well-aged paper of porous 
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Constructional details of conical dia- 
phragm loud-speaker embodying a modi- 
fied method of clamping at the rim. 
(No. 252,685.) 


structure and free from loading, 3 
creased as shown at C and is then snappé 

into the rim of the supporting frame f. 
The creasing allows the cone to vibrate as 
a whole with little or no bending an 
consequent freedom from distortion. `; he 
electromagnetic unit comprises a polarised 
reed R projecting from one limb of 4 per- 
manent U-shaped magnet M into 4 84P 
formed in the polepiece of the other m0: 
A rigid rod S connects the vibrating jre 

to the centre of the conical diaphrsg™- 
Patent issued to the Hopkins Corpératio®. 
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Daventry Experimental. 


There is certainly a vein of paradox in 
the designation ‘‘Daventry Experi- 
mental.” Taken at its face value, the 
name conjures up visions of valves 
dangling on wires, broken matchsticks 
plugged in H.T. sockets, and the usual 
paraphernalia of the test bench. But if 
such an impression lingered in my mind 
it was speedily removed last week when 
I visited 5GB. Anything more satis- 
fyingly permanent in appearance it 
would be difficult to imagine. 

o0°0 


A Visit to 5GB. ° 


First seen on the Northamptonshire 
hill-top beside the towering masts of 
5XX, the new station does look a bit 
puny and experimental, but ‘a nearer in- 
vestigation causes the visitor to sit up 
and take notice. Beyond the fact that 
nothing in the little transmitting room 
is duplicated, there is no suggestion of 
tentativeness about. the spruce-looking 
apparatus which- has been so carefully 
assembled during the last few months. 

5GB is the first of the B.B.C. stations 
to adopt the idea of modulating at low 


power, with subsequent H.F. amplifica- - 


tion, and, judging from the quality of 


- transmission, it will not be the last. 


o000 


Why Two Aerials ? . 


Another unusual practice is the adop- 
tion of two separate aerials in parallel. 
There is a touch of comedy in the way 
this came about. Mr. H. L. Kirke, who 
has been largely responsible for the de- 
sign and erection of 5GB, told me that 


‘such a scheme was undreamt of a week 
before the station opened. It was at this. 


stage, when reception of the test trans- 
Missions appeared to be good in most 
districts, that a horrifying 
emerged. One of the 5XX lattice masts 
was found to be absorbing most of the 
radiation in the direction of Birming- 
ham, the very place which, by forfeit- 
Ing its local station, stood to lose. most 
by the new order of things. 
oo0oo0o0 


An Eleventh-hour Move. 


, There were three courses open to the 
engineers: SXX could be pulled down, 


433. 
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News from All Quarters : By Our Special Correspondent. 


A Visit to 5GB.—An Awkward Predicament.—Where 5GB is Overpowering.— 
Short Waves 


from Daventry ?—B.B.C. and the Libraries. 


but that would have been regrettable. 
5GB’s aerial could be moved to the Bir- 
mingham side of the 5XX mast, but 
London would then have been screened. 
Finally, 5GB could put up another 
aerial. 4 

The last was decided upon, another 
aerial being run up at the eleventh hour. 
Both aerials are connected to the trans- 
mitter by power lines, the respective 
tuning inductances being housed in a 
little box at. the foot of each aerial. 

o0o00°0 


New Masts. 


The present arrangement is not per- 


manent, preparations already being in 


hand for the erection of two 335ft. masts 


to take a more usual form of antenna. 
I hear that ‘the ‘‘new’’ masts are 
actually those which have done good 
service for many years at Poldhu. 
The present power output of 5GB is 
20 kilowatts. | : 
0000 


Where 5GB Swamps. 


‘Nearly four hundred letters were rc- 
ceived at Savoy Hill on the first two 
days following the opening of 5GB. Tho 
large majority of reports from all dis- 
tricts, although a little conflicting, indi- 
cate that Daventry Experimental is a 
brilliant success; in some localities, in 
fact, its strength is a little too pro- 
nounced. In Rugby, Northampton, and 


PEACEFUL MOMENTS IN SHANGHAI. Despite wars and rumours of wars, 


Shanghai residents' can still seek distract+on in the consolin 
Unfortunately, the only broadcascing station in the city is restricted 
lt is owned by the American Kellogg Company. 


this picture shows. 
to a power of 100 watts. 


delights of wireless, a9 
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other places within a dozen miles’ radius, 
there are signs of swamping. It is diffi- 
cult to see how this can be avoided 
except by the use of more selective re- 
-celvers, De 
, o000 

Woe in Bournemouth. 

The experience of Bournemouth 
listeners is rather vexing. When 6BM 
was working on 491.8 metres they en- 
joyed a glorious freedom: from Morse 


disturbance, yet 5GB’s transmissions on ` 


the same wavelength frequently suffer 
. from Morse signals. Add to this the 
fact that 6BM has returned to its old 
Morse-infested wavelength of 326.1 
metres, and we can understand why 
there are drawbacks to living even in 
Bournemouth ! l 
0000 


More Studios for Savoy Hill ? 


London now shares with Birmingham 
the onus of providing 5GB’s programmes. 
This has caused a certain amount of con- 
gestion at Savoy Hill, where the seven 
studios are kept in almost continuous use. 
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Short Waves from Daventry ? 


The rumour, which has come over from 
America, to the effect that the B.B.C. 
intends soon to broadcast with a short- 
wave transmitter on 24 metres sounds 
rather too good to be true. On enquiry 
at Savoy Hill, I was informed that the 


Corporation would not go beyond its re- ` 


cent statement that it hopes to begin 
short-wave transmissions to the Empire 
about the end of this year. 
A short-wave station 
existence at Daventry. It is the per- 
sonal property of Mr. Leslie Hotine 
(2QM), the engineer-in-charge at 5GB. 


No Novelty. 


An American 


is already in 


broadcasting concern 


proposes to transmit a programme ‘“‘ from | : 


an insane asylum,” so that listeners can 
hear ‘‘the weird, uncanny sounds of the 
inmates.” 
One would imagine that listeners 
would prefer something novel. ` 
o000 


Return of Tommy Handley. 

Tommy Handley has not been heard 
by listeners for some time. He returns 
to the microphone on September 5th, 
when he commences a weck’s tour of 
the B.B.C. stations. 

o000 


Good for the Fish. 

With the close of the herring fishing 
season at the end of August, Aberdeen 
station will discontinue the fishing news 
bulletin. 

oooo0o 


County Programmes from 5GB. 


5GB will broadcast the first of a series 
of county programmes on September 5th, 
when a Warwickshire programme will be 
given. This will include items by War- 
wickshire composers, folk songs by Harry 
Hopewell, and recitals from Shakespeare 
and Drinkwater by Margaret Madeley. 

0000 


Croyland Bells. 

The bells of Croyland Abbey will be 
broadcast from Peterborough on Sep- 
temper 18th. 
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FUTURE FEATURES. 


London and Daventry. 
Sept. 4tH.—Albert Sandler and the 
~ Grand Hotel Orchestra, East- 
bourne. 
Serr. 5TH.—‘‘ The New Morality,” 
a Comedy in Three Acts by 
Harold Chaplin. 


i Serr. 6rH.—Military Band Concert. 


Sept. 7ru.—The Three Choirs 

' Festival, music by British 

Composer, relayed from Shire 
Hall, Hereford. 

Sert.. 8ra.—Promenade Concert, re- 
layed from the Queen’s Hall, 
London. ~* 

SEPT. 9tTH.—German Programme. 

Sept. 10tTH.—Orchestral Concert. 


Daventry (experimental). 

SEPT. 4tH.—Opening Service of the 
Three Choirs Festival, relayed 
from the Cathedral, Hereford. 

Serr. 5ru.— Warwickshire Concert, 
relayed from Birmingham. 

SEPT. 6rH.—Promenade Concert, re- 
Jayed from the Queen’s Hall, 
London. 

SEPT. 7TH. —Light Orchestral Con- 

: cert. 

;, Sept. 8ru.—Music from the Musi- 
cal Comedies and Comic 
Operas. 

Sept. 9rH.—Promenade Concert, re- 
layed from the Queen’s Hall, 
London. 2 

Serr. 10rH.—Ballad Concert. 


Bournemouth 

SEPT. 6TH.—Promenade Concert, re- 
layed from the Queen’s Hall, 
London. 

Sept. 8tH.—Some Favourites, pre- 
sented by the Station Orchestra 
and the Station Octet. 

Cardiff. 

Q9ru.—Promenade Concert. 

Manchester. 

Seer. 5TH.—Promenade Concert. 

Serr. 6rH.—Scenes from Sheridan. 

SEPT. 8rax.—‘‘ On with the Show of 
1927,” Lawrence Wright’s New 


SEPT. 


Style Entertainment, relayed 
from the North Pier, Black- 
pool. 
Newcastle. 
Serr. 7ruH.—‘‘ Glimpses of the 


Past,’ a series of Episodes 
Dealing with the History of 
Newcastle and District. 
Serr. 9rH.—Concert by the Muni- 
cipal Orchestra. 
Glasgow. 
Serr. 5rH.—‘‘ The Radioptimists,”’ 
Glasgow’s New Concert Party. 
Sept. 6TH.—Promenade Concert, re- 
layed from the Queen’s Hall, 
London. 
Aberdeen. 
Serr. 7rH.—Scottish Programme. 
Serr. 9tH.—Promenade Concert. 
Belfast. 
Sept. 9ru.—‘‘-A Bunch of Heather,” 
Scotch Programme. 
Serr. l0rH. —‘‘ Home Life,” a : 
Musical and Orchestral Pro- : 
gramme. : 
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-and social subjects. 


AUGUST 31st, 1929. 


A Sandler Night. 


Albert Sandler and the Grand Hotel, 
Eastbourne, orchestra will be heard--by 
listeners to 2LO and other stations on 
September 4th. Dale Smith will. sing 
two groups of songs, and Albert Sandler 
will play two violin solos. 

oo00 0 


Praise for B.B.C. Talks. . . .. - 
So broadcasting. is responsible for “a 


returning power of concentration.”’ At 
all events, this is the opinion of the 


i Lincoln Public Library Committee, which 


states that the beneficial effects of the 
educational programmes of the B.B.C. 
continue to be clearly discernible. More 
people, it seems, are resorting to the 
libraries for serious books dealing with 
questions discussed in the broadcast 
talks. 

Additional interest is lent to this report 
by. the fact that the education depart- 
ment at Savoy Hill recently distributed 
a questionnaire among libraries through- 
out the country in an effort to discover 
what effect, if any, was being produced 
by broadcast talks on the public demand 
for literature, 

Forty-five libraries reported a definite 
increase in the demand for books men- 
tioned in the adult education talks, while 
other libraries mentioned a growing desire 
for books dealing with music, science, 
The talks are said 
to have created a ‘‘run’’ on Pepys’s 
Diary, Boswell’s “ Life of Johnson,” and 
the works of Sir Walter Scott. 


0000 


Cathedral Broadcast from 5GB. 


The opening service of the Three Choirs 
Festival will be relayed from Hereford 
Cathedral to 5GB on September 4. The 
sermon will be preached by the Right 
Rev. the Lord Bishop of Winchester. 


0000 


Famous Composers as Conductors. 


Another interesting event in Hereford 
will be a concert of music by living 
British composers, to be relayed to 2L0 
and 5XX from the Shire Hall in that city 
on September 7. The programme in- 
cludes works by P. Napier Miles, Delius, 
Herbert Brewer, Walford Davies, and Sir 
Edward Elgar. Miss Beatrice Harrison 
will play a concerto for violoncello 
(Delius), Miss Elsie Suddaby will sing a 
Gloucestershire song cycle, “For your 
Delight,” by. A. Herbert Brewer, which 
will be conducted by the composer, and 
Sir Walford Davies will conduct his 
“Children’s Symphony ” (Op. 63). The 
song cycle and “Children’s Symphony `. 
have been specially written for this Festi- 
val. The programme will conclude with 


` Sir Edward Elgar’s overture “ Cockaigne.” 


ogo °o 


On a Saturday Night. 

A popular concert will be relayed from 
the Kingsway Hall on Saturday, Septem- 
ber 17. The band of the Coldstream 
Guards will: play, under the direction of 
Lieut. R. G. Evans, the soloists being 
Miss Rosa Alba, Herbert’ Thorpe, and 
Gatty Sellars. 
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QUARTZ CRYSTAL CONTROL. 


Sir.—I hope I may be permitted to comment on Mr. 
McMinn’s letter on the subject of crystal control. 

A dime is an American silver 10 cent piece, diameter about 
-18 mm., thickness just under 0.5 mm., or rather smaller than 
our sixpenny piece. 

I do not think it follows that the loose electrode must be 
as light in weight as possible—it is the damping which must 
‘be kept small, and this can equally well be attained by using 
a slightly convex upper electrode, resting upon a node of the 
quartz crystal. In many cases a light electrode is a distinct 
advantage, but there are crystals which work better with a 
large heavy electrode suitably located. 

Then I must challenge the statement ‘‘ Obviously, of course, 
the amplifier must be neutralised.”’ 

Strictly speaking, this is perfectly unexceptional,, but the 
word ‘‘amplifier’’ has come into use to describe any chain 


of valves delivering power under the control of a previous , 


stage. 2SZ showed. over a year ago (see Experimental Wireless, 
February, 1926) that crystal control could be effected through 
a chain of valves in cascade, such that each’ one would be in 
a state of independent oscillation apart from the control exer-. 
. cised by the crystal. Partial neutralisation of such a chain 
may be desirable or convenient, but it is emphatically not 
necessary to obtain splendid results. I believe I am correct 
in saying that 2SZ transmitted speech to the U.S.A. without 
a neutrodyne condenser anywhere in the set, and long-distance 
speech has been accomplished by many others using partial 
neutralisation. 

Using the word ‘‘ amplifier ’’ to denote a chain of valves. 
between a crystal and the main oscillator, such an amplifier 
need not be neutrodyned, and in practice the greatest output 
is attained with incomplete neutrodyning. 

On Board s.s. Regina. A. HINDERLICH 

. l (G 2QY). 


METRES OR KILOCYCLES? 


Sir, —The proposed change from wavelengths to frequencies 
has caused a lot of unnecessary discussion, and many. amateurs 
have apparently overlooked the great value of the lists of 
frequencies to the searcher. 

e plan described below helps to identify stations without 
difficulty. 3 7 , 

The average coil used on the broadcast band, and tuned 
with a 0.0005 condenser, will bring in stations from 200 to 600 
metres (from 500 to 1, 
on 100 different frequencies can be received. | 

By removing the last cipher we can give each of these fre- 
quencies a number, from 50 to 150, and by making a list on 
a card searching is greatly simplified. - a 

If our dials show the lowed number for the higher fre- 
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kilocycles); that is to say, stations . 


quencies, as is usual, this may cause a little confusion, and I 
have still further simplified matters by making ‘out a list in 
which both wavelengths and frequencies are abandoned and 
arbitrary numbers used for each frequency. 

Starting with Biarritz (200 metres, 1,500 k.c.), which is 
No. 1, Jonkoping is No. 2, and so on up to Zurich (588 m. 510 
k.c.), which is No. 190. l l 

Using logarithmic condensers, an average movement of 13 - 
degrees on the dials gives a change of 10 k.c. 

A similar card can be used for the lower frequencies. In 
this case a movement of 6 degrees on the dials changes from 
one frequency to the next. 

With this scheme failure to identify any station working on 
its correct wavelength is almost impossible. 

Portsmouth, August 19th, 1927. FRANK PINK. 


Sir,—One point in connection with this controversy appears 
to have been overlooked: ın the currect issue of the Radio 
f'imes we have both frequencies and wavelengths stated, the 
latter apparently to the nearest .1 of a metre. Whichever figure 
forms the basis of the calculation, the other seems to have been 
arrived at by dividing the original into 300,C00. According to 
most authorities, the velocity of (medium A) electromagnetic 
waves in-air is less than 3x10* metres/sec., and assuming 
the figure 299,630,000 as being correct, and Daventry’s frequency 
to be 187 k.c., the figure of 1,604.3 metres is about 2 metres out. 

Therefore, I agree with Mr. Robinson that the B.B.C. should 
stick to wavelengths when dealing with the non-technical public, 
and if any scientist or experimenter wants to know the fre- 
quency let him divide the wavelength into his own pet figure . 
for wave velocity, or, better, get a multivibrator working and | 
measure for himself! L. J. VOSS. 

Plympton, Devon, Aug. 18th, 1927. - 


B.B.C. AND THE NATIONAL RADIO EXHIBITION. 


Sir,—Any disappointment experienced by Mr. S. W. Webb 
in consequence of .the B.B.C. not repeating their exhibit of 
last year at the forthcoming exhibition will be more than 


compensated by the B.B.C. exhibit comprising replicas of the 


control and transmission rooms. i 

The control room has been rightly described as the ‘‘ B.B.C. 
Brainbox,” and is bound to create considerable interest. 

Change, progress, variety are important factors necessary 
to ensure public interest in any exhibition, and many will 
agree that the B.B.C., instead of having the ‘‘ same old show,” 
has acted wisely in giving the public an opportunity of viewing 
radio from a new and different angle. > > 

I can assure not only Mr. Webb but his friends that many 
pleasant surprises await them at Olympia. 

C. 


Gloucester House, D. CLAYTON, | 
19, Charing Cross Road, W.C.2. Press Department, 
August 24th, 1927. National Radio Exhibition, Olympia. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 
Questions should be concisely worded, written on one side of the paper, and headed “Information Department.” One question only 


Should be sent at a time, and must be accompanied by a stamped, addressed envelope for postal reply. 


Any diagram accompanying the 


question should be drawn on a separate sheet. No responsibility will be accepted for questions sent in which do not comply with these rules. 


A “Gramophone ” Circuit. 

I have been studying the diagram of a 
circuit given in the “ Readers’ Prob- 
lems ” section of your journal on page 
827 of your issue dated June 16th, 
1926. Would this be suitable for use 
in conjunction with a gramophone 
pick-up device? L. R. B. © 

The circuit in question would be entirely 
suitable, and the only alterations needed 
would be that the special microphone 
transformer shown. in the diagram would 
have to be replaced by a transformer 
specially designed for use with the par- 
ticular type of pick-up device you were 
intending to use, and, needless to say, the 


microphone would give place to the pick- 


up device. Otherwise, no alterations are 


necessary. 
0000 


Are “0:06” Valves Obsolete ? 


Why is tt that one comparatively seldom 
secs the 0.06 type of valve used nowa- 
days? At one time it seemed to be 
almost universal. R. L. E. 

The type of valve you mention is still 

extensively used by some readers, and is 
no doubt a useful valve, but the reason 
for the declining interest'is probably due 
to the better efficiency of the more re- 
cently produced valves. When speaking 
of efficiency we are referring to amplifi- 
cation factor based on a given A.C, re- 
sistance. For instance, one maker who 
produces an 0.06 valve of A.C. resistance 
22,000, and amplification factor 7, now 
produces a 2-volt 0.l-amp. valve of A.C. 
resistance 17,000 and amplification factor 
9. It will be seen from this example that 
the 2-volt 0.1-amp. valve is more efficient 
than the 3-volt 0.06-amp. type of valve. 
A further disadvantage of the 0.06 valve 
is that its filament is rather fragile, and 
that if used with a 4-volt accumulator, or 
three dry cells, a 30-ohm filament resist- 
ance must be used, and people are rather 
apt to overrun the valve and so ruin its 
filament, whereas the 2-volt valve is 
equally as economical, and it has a more 
robust filament, and if used, as it should 
be, with a 2-volt accumulator, is practi- 
cally foolproof. 

The 2-volt valve requires a filament 

wattage of 0.2 watts against the 0.18 


watts of the 0.06 amp. valve. Most 
people, therefore, are using 2-volt valves 
in conjunction with a 2-volt accumulator 
when they require utmost economy and 
reliability, and are using 6-volt valyes 
when they require the utmost efficiency. 
The 0.06-amp. valve is still available for 
those who favour a dry cell source of L.T. 
supply, or for any reason require an- abso- 


lute minimum of filament current con- 


sumption. 
o000 


A Full-wave Crystal Receiver. 
I wish to build a crystal receiver with 


a loose coupled tuner in which two - 


crystals are used for full-wave recti- 
fication instead of the single crystal 
usually employed for ordinary half- 
wave rectification. I shall be glad 
if you will give me a suitable 
circuit, and also briefly explain the 
action of this receiver. B. R. 
We illustrate in Fig. 1 a receiver such 
as you require. In the ordinary crystal 
set rectification is brought about by a 
crystal by virtue of the fact that it has 
the peculiar property of passing a large 


current in one direction whilst acting as ` 


a complete barrier to the passage of 
current in another direction. For the 


purpose of explanation we will assume - 
that the crystal passes current freely in - 


one direction, but absolutely prevents the 
passage of any current at all in the oppo- 
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Fig. 1.—Crystal receiver designed for {ull- 
wave rectification 


. used, 


-~ have to know its inductance. 
‘facturers give this information in connec: 


site direction. It will be seen, therefore, 
that the ordinary crystal set comple 
suppresses a one-half cycle of each L.F. 
oscillation, this half cycle being, as it 
were, wasted. In the circuit which we 
illustrate, however, both half cycles are 
The top crystal in the circuit 
passes, we will say, the first half cycle 
through itself and the telephones, but 
stops the second half cycle and then 
passes’ the third half cycle, and so on; 
the bottom crystal, which is reversed, 
stops the first half cycle, passes the 
second, and stops the third, and so on. 
Thus each alternate half cycle is. made 
use of by each -separate crystal, and so 
nothing is wasted. In our diagram we 
show two pairs of telephones for the pur- 
pose of clarity of explanation, but the 
same effect can be brought about in a 
ue pair of telephones by separating 
each ear-piece, and connecting one ear- 
piece in series with the top crystal, and 
the other ear-piece in series with the 
second crystal. Another method is to 
employ two output transformers with 
their primary windings individually con- 
nected in circuit with one crystal, the 
output windings being connected i 
series with each other and with a par 
of telephones. 


l 0000 . 
Calculating Impedance at a Given 
Frequency. 


I shall be glad if you can give me the 
formula for obtaining the impedance 
of an L.F. choke at any given }re- 
quency. F. I. D. 

The’ formula which you 
2nfL, where f equals the 


require 1s, 
frequency 10 


cycles per second, where L equals the in- 
‘ductance in henries, and where ~ 18 the 


usual mathematical symbol. 

It will be seen, therefore, that before 
you can calculate the impedance of the 
choke for any given frequency, you w! 

Many manı- 


tion with their products, while at the 
same time, others omit to do sọ, and in 
those cases, you will have to apply direct 
to the manafacturers for the inductance 
of their particular product. 
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Reaction and the “Everyman Four.” 
My “Everyman Four” receiver qives 
excellent results on the medium 
B.B.C. wavelengths, but I notice 
that when a change over is made to 
the Daventry wavelength the local 
station. can still’ be heard in the 
background . Can you please sug- 
gest any. simple method of over- 

coming this? foa og P. G. 
When the aerial is connected to ter- 
minal A, and the loading coil brought 
. into circuit for the reception of Daventry, 
„the high-frequency ` valye is cut out and 
‘the’ receiver becomes a. detector and 2 
L.F. combination. This results in a 
plain aerial tuning arrangément without 
reaction and it follows, therefore, that 
a powerful near-by station could shock- 
excite the aerial circuit, thus forcing 
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- between the anode of the detector valve 


and the resistance R, and the conden- 
sers C, and C, connected to the junction 
of the high-frequency chcxe and the 
resistance R,. The feed back condenser 
C, could have a capacity of 0.0003 mfd., 
and the coils L, and L, should be a No. 
200 and a No. 75 respectively, or their 
equivalent in the Polar range of coils. 
When using valves of the same filament 


. voltage in all positions in this receiver; 


it is recommended that the ‘‘ free ” grid 
bias be dropped and a wander lead taken 


_ to an appropriate socket on the grid bias 


battery. A fixed resistor*R, of about 10 
ohms should be connected in the positive 
filament lead and a by-pass condenser 
C, of 0.01 mfd. included to provide a 
short return path for the oscillations in 
the detector grid circuit. 


-at the end of any given period. 
-advised, therefore, that for this reason, 
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should be no current flowing from the 


mains through the primary of the trans- 
former, although, of course, in practice 
there is a slight current even in the best 
of transformers. In a very large num- 
ber of mains transformers, however, effi-- 
ciency is none to high, and it'is found 
that even on ‘‘ no load’’ quite an appre- 
ciable current is taken from the ‘mains. 


which, if left flowing 
day after day, will undoubtedly add 
up to quite an appreciable amount 


and also for other reasons which we 
cannot enter into here, that.the primary 
circuit of the transformer be broken. 
You should arrange, therefore, that you 


use an additional relay for breaking this 


circuit when switching off the receiver. 


H.T+1 sw. HT.+2 | TELEPHONES 
e =e Q š -0 OF 
H.T. +3 
C7 
HT- 
L.T. 


- ‘Fig. 2.—The “ Everyman Four” modified to include reaction as a means to increase the selectivity of the aerial circuit in cases 


where transmissions from the local B.B.C. station and 5xx cannot otherwise be entirely separated. : 


signals through the receiver even though 
the wavelength of the local station was 
widely separated from that to which the 
aerial was tuned. This difficulty can be 
overcome by improving the selectivity of 
the aerial system and a simple way of 
achieving this would be the judicious use 
of reaction. Fig. 2 shows the ‘‘ Every- 
man Four ” circuit slightly modified to 
enable the above recommendation to be 
incorporated, and in view of the limited 
space available a Polar unit could be ad- 
vantageously employed for the coils L 
and L, By adopting this unit it will 
not be necessary to have a variable con- 
denser; the amount of reaction being 
obtained by varying the coupling be- 
tween the two coils. A high-frequency 
choke, H.F.C.. should be connected 
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Eliminating Eliminator Waste. 

I have lately installed an A.C. battery 
` eliminator, which gives me excellent 
results with my receiver. My actual 
receiver is a simple local station 
one, situated in a rather gnaccessible 
position at the top of the house, and 
is switched on by a remote control 
unit. Is it necessary for me to 
switch off the mains from the primary 
of the transformer of my eliminator 

_when the set is not in use? L. F. 


Theoretically, when no load is being 
placed upon the secondary of an A.C, 
transformer, that is to say, when the 
valve filaments are switched off, and, 
therefore, the plate circuits interrupted 
by the fact of the valve being cold, there 


This relay, of course, could be worked 
in conjunction with your existing filament 
relay. | 

oo000 


The “Sensitive Two’? Again. 


in the ‘‘ Readers’ Problems ” section 
‘of your August 10th issue, reference 
is made to the “ Sensitive Two ” re 
ceiver, previously described in your 
journal. Can you tell me in which. 
issues I can find details of this re- 
. ceiver? ; B. L. 
The ‘Sensitive Two’’ receiver ap- 
peared in its original form on page 433 
of our issue dated March 17th, 1926, and | 
in a modified form on page 599 of our 
issue dated October 20th, 1926. 


Cd 


I notice that in a reply given to D. R. G. 


continuously 


It is | 
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Modern Valves in the “ Everyman 
Four.” 

I shall be glad if you can tell me the cor- 
rect valves to use in the “Everyman 
Four”’ receiver, as, although I have 
studied the list given in the book, it 
occurs to me that several new valves 
have appeared on the market since 


the date the book was published, 
C. T. D. 


Although, as you rightly say, several . 


new valves have appeared upon the mar- 
ket since the publication of the “ Every- 
man Four’’ book, yet this fact makes no 
difference to the type of valve used in the 
“ Everyman Four.” In ordinary circum- 
stances, the H.F. valve may be one having 
an A.C. resistance in the neighbourhood 
of 30,000 ohms. Naturally, in the inter- 
ests of high amplification, you will choose 
a valve having the highest magnification 
factor for this given A.C. resistance; for 
example, the Marconi-Osram D.E.R. and 
D.E.5.B. valves both have an A.C. re- 
sistance in the neighbourhood of 30,000 
ohms. The latter is a much more eff- 
cient valve, however, because it has an 
amplification factor of 20 against the 9 
of the former, although both valves uave 
roughly the same A.C. resistance. In 
cases where greatest selectivity is desired 
a valve having an A.C. resistance up to, 
but not exceeding 50,000 ohms may be 
used. Naturally, a certain amount of 
sensitivity will be Jost, unless a valve is 
chosen which has a commensurate increase 
in amplification factor. 

The detector valve should consist of 
one of the high A.C. resistance (70,000 
ohms) valves specially designed to act as 
a bottom bend rectifier, and to be fol- 
lowed by a fairly high value of anode 
resistance. Here again the rule of choos- 
ing the valve with the highest amplifica- 
tion factor with respect to the required 
A.C. resistarce which we have given 
holds good also. The thivd valve should 
have an A.C. resistance in the neigh- 
bourhood of 30,000 ohms, and, of course, 
as high an amplification factor as pos- 
sible. The output valve, of course, must 
be capable of handling large power with- 
out distortion, and one having an A.C. re- 
sistance in the neighbourhood of 4,000 
ohms should be chosen, the great point to 
look for being that it has a long straight 
portion of anode current grid volts curve. 

With regard to the filament charac- 
teristics of the valves chosen, it must be 
remembered that, all other things being 
equal, a 6-volt valve. is the most effi- 
cient, and a 2-volt valve the most 
economical; 4-voit valves occupy an in- 
termediary position in each case. An ex- 
ception to this rule is to be found in 
the fact that, in the case of anode bend 
rectification, it will often (but not 
always) be found that a 2-volt valve, 
owing to the lower resistance of its fila- 
ment, has a more sharply defined bottom 
bend, and therefore makes a more sen- 
sitive anode-bend rectifier than a 4- or 
6-volt valve. 

It will thus be seen that the fact that 
the new types of valves by different 
makers are constantly appearing on the 
market does not raise any new difficulties 
In the choosing of valves for this or, 
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indeed, any other receiver, since, what- 


ever the new type of make of valve pro- 
duced, the rules we have just given will 
always hold good, not only in the case 
of the ‘‘ Everyman Four,” but in the 
case of other receivers also. 
ooo0oo0 
Super Selectivity ? 

Some time ago you published a circuit of 
acrystal receiver in which, by means 
of switching, a change-over could be 
made from normal crystal reception 
to the ‘* balanced crystal ° method of 
reception. I should be glad tf you 


could kindly repeat that circuit as L. 


have mislaid the issue in which it 

appeared, R. S. G. 
_ We reprint in Fig. 3 the circuit to 
which you refer. The switch marked S, 
merely gives a series or parallel aerial 
tuning, the. left-hand position giving 
series tuning, and the righ-hand parallel 
tuning. S, enables a change-over to be 
made from direct coupling on the left- 


0:0005 mtd 


0:0003 mfd 


TAUI 


DTG 


AUGUST 31st, 19274 
a nearby station which is working“ on 
exactly the same `wavelength as the, dis- 
tant station, and, of course, giving much 
stronger signals than the more distant 


station, ; 
. oo 00 


Four-electrode Valves and the 
Reinartz Circuit. 

I have in use a single valve Reinartz re 
ceiver, described in your issue of 
June 16th, 1926. This instrument has 
given me every satisfaction, but I now 

_ wish to use it in conjunction with a 
four-electrode valve.. Can you tell me 
_what alterations I must make to the 
receiver? 


No alteration whatever is ‘required in 
the wiring, it being only necessary to 
attach a flexible wire to the terminal on 
the side of the valve base (which, of 
course, connects internally with the inner 
grid), and connect it by means of a 
wander plug to a suitable tapping point 


0'001 mfd 


Fig . 3.—Super-selective crystal set in which ordinary or balanced crystals can be used at will’ 


hand position of the switch to a loosely 
coupled circuit in the right-hand position 
of the switch. With regard to S,, if this 
is placed to the left we have an ordinary 
crystal circuit, the single crystal on the 
left being of the ordinary ‘‘ catwhisker ”’ 


- type or one of the new permanent detec- 


tors if desired. Putting S, to the right 
changes over to the balanced crystal cir- 
cuit, S, and S, bringing either of the 
two carborundum crystals into circuit as 
desired. S, is merely the battery switch, 
which naturally must be open at all times 
except when the set is actually in use. 

As you are doubtless aware, the advant- 
age of balanced crystal reception is 


that whilst: all tuning devices such as 


loose coupled circuits, ete., render it pos- 
sible to select between stations transmit- 
ting on nearby wavelengths the greater 
selectivity of the circuits the greater the 
possibility of separating two stations 
working on very nearby wavelengths, the 
balanced crystal method of reception, how- 
ever, enables a separation to be made be- 
tween two stations which are working on 
exactly the same wavelength, and actually 
enables weak signals to be read from a 
distant station without interference from 


on the H.T. battery; the positive 
potential required will be considerably 
less than that being used on the plate 
of the valve. Experiment must be 


made for the correct value of positive 


bias to give to the inner grid. You will, 
of course, be able to work with a smaller 
plate potential. | 
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Precautions with Metal Panels, 


I propose to use a metal panel in build- 
` ing my “ Everyman Four,” the panel 
being made of aluminium. Will this 

` be quite in order? M. S. L. 


There is no harm whatever in using & 
metal panel provided that- the receiver 
layout is not altered, and that the panel 
components, such as variable condensers, 
be properly bushed to prevent any part 
of them being in metallic contact with 
the panel. You will apreciate, of course, 
that if, for instance, the condenser tun- 
ing the grid of the H.F. valve ware not 
bushed, then the small battery supplying 
grid bias to this valve would be short- 
circuited. The panel may with advan- 
tage be earthed. 2 ws te 
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AT ARE WE TO THINK? 


A HERE ‘is something surprisingly incon- 
E sistent in the attitude of certain experts 
on the subject of short-wave trans- 
mission and its application to Empire 
| Drenden 

Recently Mr. Kellaway, managing 
Seahizeeton of the Marconi Company, in a 
r to 2 ha Times, backed the discouraging attitude of 
e B.B.C 5; towards Empire broadcasting which we had 
iously cr iticised as being a policy of ‘‘ waiting for 
’ In that letter Mr. Kellaway said, “‘ With 
know led dge of the present position as influenced by 
ly our own experiments but others abroad, we are 
ed th jat the cause of Empire broadcasting would 
ee gravely prejudiced had the B.B.C. yielded 
ap £0 irse of taking premature and ill-considered 

About a week later, in a statement made to the 
behalf. of his company, Mr. Kellaway said: 
ere is every prospect that before the end of next 
ar it y vill be e e possible for telephone subscribers in Eng- 
nd i all up subscribers in any of the Dominions by 
ea! is “of the beam system. ”? 

If the s “A of development i is such that a promise of 
By Set ce of this nature can be made, is it 
fr. Kellaway should view with so much 
e possibilities of the inauguration of the 
see problem of a broadcasting service? 

i to comment on some recent views expressed 

Bebe ‘We find that his main quarrel 


ation is that he is not technically ready to 
Satisfactory service, and that until that time 


perimenting. Now why, we ask, 


we 


cy 0 wishing to push on with an Empire 


ot. p ae to embark on the project and. 


n respect of British broadcasting at- 
= Sa: a recent article in the official 
re Cis Captain Eckersley, referring to 
S5GB, says: ibe I would add the word 


would not be infringing patents. 


of warning that the service is experimental.and’ we cannot 
guarantee the same freedom from breakdown as in the 
case of our other transmitters.’’ And again: ‘‘ It was 
felt that it would be a pity to deny listeners an alter- 
native service just because it might be Jess regular than 
normally.” This is precisely our own argument in favour 
of starting an Empire transmitter at once even if only 
certain parts of the Empire receive it at first and then 
perhaps somewhat imperfectly. We venture to think there 
must be more behind this attitude than has been dis- 
closed, for as it stands the argument of the B.B.C. 
against starting a short-wave programme is utterly incon- 


sistent with their practical policy in respect of 5GB. 
o000 


THE WIRELESS SHOW. 


Tas now less than a month to the date of the opening 

of the annual ‘Wireless Show at Olympia, which is 

fast coming to be recognised as the event of the year 
in wireless just as the Motor Show is looked forward to 
by the motoring public from year to year. 

We have become accustomed to éxpect a good deal in 
the way of novelty at the Wireless Show, but it would 
seem that this year, far from being an exception, all 
previous Shows will be eclipsed as regards the propor- 
tion of new things to be shown. Information which is 
now reaching us indicates that the past year has been 
utilised, by most of those responsible for production, in 
the development of apparatus which can be grouped under 


three heads : That which is outstanding on account of its: 


novelty, such, for example, -as new valves and other 
apparatus distinct from anything which has previously 
been shown. Secondly, apparatus designed to reduce the 
complexity of wireless and providing the simplest arrange- 
ments for current supply to valves; in this class may be 


included the sets which operate ‘direct from the mains 


and valves deriving their filament current from the mains, 
the filament being indirectly heated. Thirdly, sets and 


components where reduction. in price has been a prime- 
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Materials and Processes in the. Manufacture of High=grade Ebonite. 


wireless receiving or transmitting set is dependent 

to a great extent upon the efficiency of the insulat- 
ing materials employed. In spite of the wide range of 
substances now on the market, ebonite still retains first 
place as the ideal insulator for the purpose. This state- 
ment will probably be received with some misgivings by 
amateurs who have experienced trouble with materials 
purchased under this name; we propose to deal not with 
this class of ebonite, but with the genuine material made 
from new rubber and sulphur only, and free from any 
reclaimed rubber adulterants, fillers, colouring matter, 
and so forth. 

In the first place, selection of the rubber is of the high- 
est importance; this must be of the best quality, tested 
to check the moisture content and to ensure that it is free 
from dirt and grit accumulated during transport from the 
plantation. The sulphur must be the purest obtainable, 
and so fine that it will pass a sieve of at least 120 mesh. 
It is chemically tested to be sure that no deleterious sub- 
stances are present, and is dried and carefully sifted 
before use. 


. 4 | YVHERE is no idut that the success or failure of a 


Mastication. 


The rubber is removed from the case in a block due to 
the baling pressure used in packing, and the sheets of 
which the block is composed are either pulled apart or 
the block is sliced in a guillotine and placed in a warm- 
“Ing room ready for mastication. The rubbers used, 
either pale crépe or smoked shect, are fairly well known 


-yulcanising a quantity of the rubber and sulphur ` a 


owing to their use as soles for oes: Mastication is the 
kneading or breaking down of the rubber to a plastic and 
uniform condition; this is accomplished by continually 
passing the rubber between a pair of heavy cast-iron’ rolls 
driven byan electric motor. The rolls are hollow and 
capable of/ being heated by admitting steam or cooled 
by letting in cold water... When mastication commences, 
the rolls are heated, but as the process is continued: and 
the rubber is sufficiently hot to be plastic, the stedm is 
cut off and friction keeps the temperature up to the proper 
point; any adjustment to avoid the rubber being bver- 
heated is carried out by the inlet of water to the tolls. 
The latter do not run-at like or even speeds, the back 
rol] being run faster than the front so that the tubber is 
warmed up, pressed and kneaded by continuous passage 
between the rolls. As the rubber becomes tacky, it joins 
up and runs completely round the front or slower roll; 
sulphur is then worked into the rubber a little at altime 
until it has become evenly distributed throweheug: the 
mass. ò ya 7 , 

An ebonite mix contains on an average 30 per cent. of 
sulphur and 70 per cent. of rubber, bat. with such a arge 
percentage of rubber it would be very difficult ma rial 
to control or handle, and it is therefore usual to ; 
percentage of pre- -vulcanised ebonite.» This is do 


it comes from the rolls, grinding it to a fine powder and 
sifting it through a 120 “mesh sieve in a similar manner 
to the sulphur. This ebonite powder is added ‘tg the 
rubber with the sulphur and the resulting stock proyides 
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Ebonite Manufacture.— 

“the shops with what may be described as 
‘their raw material. It is dark brown in 
Peolour, firm and sufficiently -free from 
_tackiness that it may be readily worked. 
© When the mixing roli operator is satisfied 
That the batch is properly mixed, he 
- makes a rapid slice with a knife into the 
mass of ebonite dough which is on the 


‘roll, cuts out a slab cal takes it to the 
_ Calender. 


Calendering. 


A A calender consists of either two or 
“polished iron rolls similar to the 
rolls, but whereas the latter are 
ranged horizontally, those on the calen- 
“der are vertical. It is possible by means 
the ‘adjusting gear on the calender to 
“move ‘the rolls im relation to one another 
so that the. slab of ebonite dough may be 
rolled out into a sheet of controlled thick- 
ness, The rolls can be warmed or cooled 
Nas desired; and the dough is introduced 
between the top and middle rolls so that 
it travels round the Jatter, passes between middle and 
"bottom rolls, round the bottom roll, and is taken up on 
a mandrel with calico to prevent adhesion of the layers. 
In the manufacture of ebonite sheet the calendered 
dough is plied up until the required thickness is produced 
and then cut to a standard size, usually 36in. x 18in. 
Preparatory to vulcanisation, a sheet of practically pure 
tm is rolled down on each side of the ebonite. This is 
a Simple operation and yet calls for considerable skill, 
since not only must the tin be rolled down without trap- 
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Breaking down rubber and mixing-in suiphur and ebonite powder. 
moving roll is in the foreground and the slow-moving roll to which the 
mixture adheres at the back. 


Four—bowl calender for rolling ebonite dough to required thickness. 
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The fast- 


ping the slightest air bubble, 
exact in thickness as the 
for instance, on a 4n. 
of an inch over or 


but the product must be very 
maximum tolerance guaranteed, 
sheet 1s as low as six-thousandths 
under the nominal thickness. The 
sheets are ready for vulcanising ; this is carried out 
in a water bath, the sheets being stacked in an iron tank 
which is filled with water and run into a horizontal vul- 
caniser. The vulcaniser is then closed securely by a 
number of swing bolts; steam is turned on and the tem- 
perature allowed to rise very slowly (a rapid rise will 
ruin the sheets), the steam 
valve being opened a little at 
a time over a period of two 
or three hours until the tem- 
perature to be maintained is 
reached; after about 24 
hours the vulcaniser_ is 
“ blown down ” and allowed 
to cool, the water is drawn 
off the tank and the tinfoil- 
covered sheets of ebonite 
taken out and the tin sheets 
stripped off. The reason for 
the use of tinfoil is to ensure 
a smooth even surface on the 
ebonite and retain the sheet 
to correct dimensions during 
vulcanisation. There is a 
possibility of particles of tin 
being left on the ebonite, but 
these of themselves do not 
appreciably impair the resis- 
tivity. The surface of the 
ebonite in intimate contact 
with the foil undergoes some 
kind of change, and this 
“skin ° is at times of low 
resistivity although its ap- 
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Ebonite Manufacture.. ' l 
pearance is quite good, and 
the only safe course is to use 
ebonite sheet with ‘‘matted”’ 
or ‘‘ scrubbed ’’ “surfaces 
from which the original 
‘skin °? has been removed. 
If either polished or forl 
surface sheet is used it 
should be tested for surface 
resistivity. © With electrodes 
Jin. apart and a potential of 
T,000 volts, the resistance 
should be infinity over the 
whole area. 

The British Engineering 
Standards Association issued 
a specification in November, 
1925, under the title of 
“Ebonite for Panels 
for Radio» Reception Pur- 
poses,’’ and this publication 
embodies the tests which 
should be carried out on 
sheet to be used for -this 
purpose. Some manutac- 
turers have adopted this 


specili ation aS standard for Loading ebonite sheets into tank for vulcanising. 
wireless ebonite, and brand 
their product under licence from the Association with the Rod and tube are produced by a machine in which the 


every confidence, as the mark carries a definite guarantee and carried forward through a die by the action oma 
that the ebonite ‘conforms to the specification both as worm screw; both the hopper and die (the latter deter 
regards its ingredients and compliance with the tests laid mining the size of rod or tube) are heated, and consider 
down. | able experience and skill are necessary to produce rods 
and tubes homogeneous and 
accurate as regards dia 
meters ; both rods and tubes 
are packed in French chalk 
on trays for vuleanising, the 
tubes first being slipped on 
mandrels. | 


mark BESA/234-25; such material can be used with ebonite dough already described is fed into a hoppe 


Ebonite Mouldings. 


Mouldings are produced 4 
by fixing the shape of the | 
piece by a-rapid preliminary 
vulcanisation in the mould; 
the piece is then taken from 
the mould and packed in 
French chalk on trays fg 
complete vulcanisation. The 
moulds themselves are either 
hot-pressed or turned from mg 
a yellow metal, and after 7 
inserting the piece of ebonite 4 
dough the mould is closed 
under a hydraulic press. _ 

Ebonite manufactured m 
the manner described has 4 
very high electric strength d 
and volume and surface rez 
sistivity. It also shows a Te 


Stripping tin-foil from ebonite sheets alter vulcanising. The sheets are subsequently rubbed 


down to remove conducting films from the surface. merkably low power factor | 
| 
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terant is used, some colouring matter must be added ; but 
a pure rubber and sulphur mix will vulcanise to a rich jet 
_dissip: black without the addition of any colouring substance. 
onsideration in the case of high frequencies at high A simple test of ebonite is to drill a hole in it with a 

aa twist drill. If the ebonite is pure, the shavings will be 
aere are many ways in which a black substance having long, springy, and of a clear brown colour; these rubbed 
in the hand will break up, but remain as shavings, whereas 
adulterated ebonite drilled in the same way will give 
shavings which are short, dusty, and a dirty grey colour, 
and will be reduced to dust when crumbled. A saw-cut 
should give a light brown dust; if the dust is greyish in 
colour the ebonite is impure. | 

[We are indebted to Messrs. Siemens Bros. and Co., 
Ltd., Woolwich, for facilities afforded in connection with 
the photographs illustrating this article and the infor- 
mation contained therein. | 
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bonite Manufacture. — 2 
ue power loss ; that is, the power absorbed by the dielectric 


=- 


id dissipated as heat. ‘This is an extremely important 


eclaimed rubber or rubber substitute (or both) may be 
ked. Reclaimed rubber is obtained by the treatment 
id motor tyres, etc., and rubber substitute is vulcanised 
ANS 


çi ised oil. Such a stock can be readily loaded with 


riety of minerals, e.g:, French chalk, zinc oxide, clay, 
Jered slate, etc., and the extent to which this is 
tised by some manufacturers may be gauged by the 


aration of special blacks for ebonite. If any adul- 


ys ceiver may be zero, owing to the phase 

el, T shift mentioned above. On the other 
, SSeS ees.) hand, if the two voltages are combined 
~ Convention date (U.S.A.): January 2nd, independently of phase, signals would be 
De heard at the common point as long as any 
signal voltage existed in either of the 
aerials. 

As shown, two short-wave transmitting 
aerials T, T, are fed from a common 
high-frequency source O, the first through 
an ordinary coupling circuit, and the 
second through a tapped transformer com- 
prising a switch S, which alternately con- 
nects the upper and lower coil sections 
in circuit. The switch S is operated 
through a relay coil. L carrying a 60-cycle 
eurrent, thus ensuring a periodic phase- 
reversal át that frequency. 

A similar switch S,+is inserted in one 
of the leads from the two distant aerials 
R, R, to the common receiving device; -Ip 
this way fading effects due etther to the 
environment of the transmitting aerials or 


faá T 


ma, hilst no thoroughly comprehensive 
theory of the origin and causes of fading 
has so far been established, it has been 


groved by experiment that, in certain 
ses, short-wave signals fade differently 

po es parae by as little as 500 
t. In such instances the phase-relation 
uf the waves between these points has 
seen found to reverse several times in a 
minute. Whilst this is perhaps an ex- 
treme case at the distance stated, it is 
quite a common occurrence between 

nts separated by several miles. | 


d 
_ 


tor 
v. 


tese observations indicate the possi-_ 
lity of avoiding fading effects by com- 
ining the signals received from two or 
more separated aerials in such a way as 
to be independent of the signal phase in 


TO RECEIVER 


-= 
— 
r 


all 


è 


~ Short-wave system designed to overcome fading. (No. 263,876.) 
pace. For instance, if the phase-rela- to the atmospheric or Heaviside layer con- 
3 I e ditions encountered by the waves in their 
he two aerials may at any given moment passage to the receiving point are elimin- 

producing ; signal , the ated or minimised, Patent issued to the 
- Marconi Co, RAN IA ate 
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Honship is ‘maintained, although each of 
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Pleated Diaphragms. 
(No. 268,723.) 
Convention date (U.S.A.): March Zist, 
1926. 


In order to secure a greater degree of 
stiffness whilst retaining the other desir- 
able properties of a pleated diaphragm, 


AN 
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SSSyrae = 
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= - Pleated conical Paplrag he: 
ys (No. 268,723.) 


the latter is made in two sections A, B. 
The first or outer portion, A, is of frustro- 
conical shape, made of paper or parch- 
ment and ene. the ordinary way. 
The second or base portion, B, may be 
either pleated or plain, and is attached to 
the first by gluing. The result is that 
the diaphragm is stiffened as a whole, 
and vibrates with more of the character- 
istics of a plunger or piston than usual. 
- Patent issued to the Gramophone Co. 
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H.F. TRANSFORMER CONSTRUCTION. 
T is difficult to generalise on the 
subject of high-frequency trans- 

formers, but it is possible to offer a 


few suggestions which will hold good. 


with almost any modern design. 

In the first place, it is now gener- 
ally accepted that the magnetic coup- 
ling between primary and secondary 
should be as close as possible, but at 
the same time no effort should be 
spared to reduce the capacity between 
these windings. Now, air has a 
lower capacity, or, more correctly, a 
lower dielectric constant, than any 
other insulator, and thus it is cus- 
tomary to use as little solid material 
` as possible between’ the coils. In 
practice, they are generally spaced by 
strips. which, if suitably arranged, 
make the fulfilment of this require- 
ment a fairly easy matter. The 
inter-winding capacity is further re- 
duced by choosing a very fine-gauge 
wire for the primary; resistance is 
not a serious matter in this case, as 
the winding is in series with the valve 


resistance, which is always very 
much greater. 
Although the resistance of the 


primary is a matter of small import- 
ance, a large self-capacity in this coil 
is undesirable, and accordingly ad- 
jacent turns of the windings are 
usually, spaced. It is, however, not 
always hn easy matter to separate the 
turns of a long-wave coil, and in 
these cases it is convenient to use 
double cotton-covered wire (still of a 
fine gauge) in which the thickness of 
the covering may well be greater than 
that of the metal, giving the effect of 
a spaced winding. 
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The invariable rule is that the 
primary winding should be coupled 
to the low-potential end of the 
secondary (the end which is con- 
nected to the filament of the succeed- 
ing valve) and never to the high- 
potential end, which js joined to the 
grid. Insulation between primary and 
secondary should be of a high order ; 
apart. from the question of H.F. 
leakage, it must be remembered that 
the voltage of the H.T. battery is 
applied between the windings, and a 
breakdown will result in a short-cir- 
cult. | 

e000 
SAFETY FIRST. 
HOULD further argument in 
favour of the adoption of the 


‘standard IW7reless World method of 


interconnecting H.T. and L.T. bat- 
teries be necessary, it may be pointed 
out that, unless H.T. negative is 
joined to L.T. negative, there is a 
very considerable risk of burning out 
valves should a short-circuit be intro- 
duced between primary and secondary 
of the H.F. transformer windings. 
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Fig. fe bow ine possibility of burning out 
valves when L.T. + is connected to H.T.— 
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A’ Section Mainly for the New Reader. 


The reason for this will be evident if 
Fig. 1 is carefully studied. In this 
diagram a short-circuit is - shown by 
dotted lines, and it will be seen that 
the circuit of the H.T. battery is com- 


pleted through the valve filaments. | 


Admittedly, in this particular case 
the possibility of trouble could: be 
avoided by returning thee low-poten- 


tial end of the tuned circuit to | De We 


positive instead of L.T. negative, but 
this would hardly be practicable if 


the second valve were acting as a _ 


bottom bend detector or an H.F. 
amplifier instead of as a grid recti- 
fier. | : 

The only advantage àccruing from 
the connection of H.T. negative to 
L.T., positive is that the voltage of 
the L.T. battery is added to that of 
the H.T. battery. There can be 
little doubt, however, that this com- 


paratively small addition of at most’ 


six ‘‘ free ’’ volts is obtained only at 


Pama 


H.F. amplifying 


the loss of additional complication 


-and risk of accident. 
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CRYSTAL DETECTORS WITH — 
H.F. VALVES. 


T seems doubtful if the use of a 
crystal rectifier in conjunction with 
valves will ever 
attain any great degree of populanity, 
but it cannot be denied that the 
combination is one which appeals to 
a certain type of experimenter, and 
for which, moreover, it is an easy 
matter to make out a yery excellent 
case. The subject is one which 3s 
too complex for adequate treatment In 
these notes, but we can consider one 
or two special cases in which crystal 
rectification offers a satisfactory 
solution of a particular problem. 
From considerations of expense, 4 
number of constructors limit them- 
selves to a total of four valves; 0- 
-BI 


Pa 


| _ receiver is rightly re- 
ed a sufficiently ambitious for 
> average aniateur. Now it will be 
ous that if two L.F. amplifiers— 
rently. considered as essential 
Taseusiauce. loud-speaker recep- 
2 to be retained, together with 
“detection, ‘only one valve will 
va ailal ple for the function of high- 
quency amplification, and it will 
be possible to take advantage of 
g p n 1 selectivity obtainable from 
ering effect of a second H.F. 
3 Es PAIR E 
sy S substituting a erystal detector, 
all a once be obvious that two 
es of amplification, both at high 
Agi, freq juency, may be included 
ut € exceeding our arbitrary limit 
ves. At the same time. 
) reason“ why overall selec- 
d not be comparable with 
nable with valve detection, 
always that the valve- 
viS suitably designed. 


point of view of selectivity 


H.F. v oltages amplified by the 
(or y alves) are best applied to 
se through a transformer 
2 El be interchangeable) 
o lines of those described 
to. time in this journal in 
ction with all-wave receivers, 
J; je > am aportant | modification. 

average crystal exerts a 
‘dampin ing effect on the circuit 
wh: ich i tis connected than does 
1s ; essential that it should 
Fat red across the whole of 
sg Eai winding ;. 
toa suitably aiken 
1 strength and selec- 
epuilly be. improved, and 
r Anki the number 


A 
Sf 


ystals varies consider- 
is one for experi- 
particularly to the 
that valve- 
ae most particularly 
a | guide - it may be 


hould be connected 
E total turns, 

tance “crystals across 
i SIA oe 


ig thi s “precaution 
op OR ae 
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feral eral flexibility, it is probable - 
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using a transformer secondary of ex- 
tremely low resistance; Litz wire is 
generally ‘considered as being un- 
necessary, and the coil may be wound 
with a solid double-cotton-covered 
conductor, If crystal damping is 
sufficiently low it is essential to pro- 
vide a neutralised high-frequency 
coupling, as indicated in Fig. 2, 
which shows the general circuit 
arrangement. It will “be noticed that 
the rectified output from the crystal 
is applied to the first L.F. valve 
through a transformer ; in the light of 
experience there seems to be no doubt 
that this is the most satisfactory 
plan, as the methods in which the 
rectifier is joined direct to the grid 
are generally lacking in stability. 


Fig. 2.—Using a crystal rectifier with 
high-efficiency H.F. amplification. 


A second important advantage of 


the crystal rectifier is observed when 
a receiver is supplied with H.T. from 
the mains, and more particularly 
when filament current is derived from 
the same source. It is now widely 
recognised that a great many-of the 


troubles encountered under these con- 


ditions have their origin in the detec- 
tor valve, and it will be clear that if 
this is replaced by a rectifier which 
requires no direct connection with the 
mains, the source of trouble will dis- 
appear. 
mended to those who have been un- 
able to obtain complete satisfaction 
from ‘‘ mains’ receivers. 


©0000 , 
SELECTIVITY—TRUE AND FALSE. 
HE user of a valve receiver must 


not be led into thinking, because ~ 


the adjustment of: shis condenser is 


The plan is strongly recom- _ 


267 


extremely critical when tuning-in a 
weak transmission with reaction 
adjusted to the verge of oscillation, 
that selectivity is of a high order. 
Even the crudest circuit arrangement 
will generally give apparent selec- 
tivity of this kind, but it may well 
be found that signals from a power- 
ful transmitter at a distance of some 
five or ten miles may be heard over 
the whole tuning scale. The matter 
is due to the fact that the resonance 
curve of a circuit in which heavy 
losses are compensated by reaction 
has a sharp peak. 

At first sight a modern set using 
low-resistance coils and a stage of 
H.F. amplification may appear to be 
inferior in’ selectivity, as the adjust- 
ment of individual condenser dials is 
not particularly critical. - In such a 
receiver the overall resonance curve 
has a comparatively flat top, particu- 
larly when it is operated in a com- 
pletely neutralised condition, and 
this. accounts for a slight apparent 
flatness in tuning. Actually, the 
useful selectivity is greater than in a 
set using inefficient coils, as a power- 
ful near-by transmitter may be 
eliminated at a shorter distance, and 
in the rare cases where mutual inter- 
ference exists between two distant 
transmitters with a small wavelength 
difference, signals may be separated 
by a judicious use of that form of 
reaction obtainable by partial de- 
neutralisation. 
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LEADING-IN WIRES RUN CLOSE 
TO WALLS. 


T is bad practice to run a leading- 

in: wire from an aerial along a 
wall for a long distance. Most walls 
are made of brick or plaster, which 
are poor dielectrics, and are liable to 
introduce serious losses in any wire 
bearing H.F. potentials which are 
brought close to them. When a long 
leading-in wire is unavoidable it 
should, if possible, be set at least a 
foot or two away from any wall it 
may pass. High-frequency currents 


cannot.be efficiently conveyed by in- 


definite lengths of wire tacked round 
walls, ceilings and floors in the same 
way as bell-ringing or lighting cur- 
rents, and a job which may be neatly 
executed from the ordinary wireman’s 


point of view may be hopeless for 
: See frequency pipaa: 
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A USEFUL AERIAL PULLEY. 


There is no recognised method of 
securing an aerial pulley to its mast, and 
‘it is customary to procure a galvanised 
iron pulley and bind it to the mast by 
means of several strands of aerial or 
galvanised iron wire. The aerial is 
usually elevated by a rope passing over 
the pulley, in which case should the hal- 
yard break it will be necessary in order 
to restore it to lower the mast. 

A special aerial pulley is among , the 


e 


The Collett aerial 


pulley is turned 
with two grooves 
so that a contin- 
uous loop passes 
over the pulley in 
addition to the 
halyard. Re- 
placement of a halyard thus becomes a 
simple matter and the necessity for 
lowering the mast is avoided. 


products of the S. H. Collett Manufac- 
turing Co., 60, Pentonville Road, Lon- 
don, N.1. 
frame supporting an aluminium pulley 
fitted with a bridging piece to prevent 
the halyard riding out of the groove. The 
pulley is of novel design and is turned 
with two grooves so that a light cord can 
be run as a continuous loop through the 
pulley and used for raising the halyard 
so that when once the aerial is pulled 
taut the auxiliary continuous cord is not 
subjected to strain. The possibility of 
having to lower the mast to renew a 
broken halyard is thus avoided. 


‘order 


It consists of a pressed metal 


| SEPTEMBER jth, 1927. 
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The pulley is made of non-rusting 
material and is supplied complete with a 
SOft. endless halyard.’ > 
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GLASS-BORING OUTFIT. 

The attractive appearance produced by 
the use of a glass panel is generally 
appreciated, yet difficulty arises in regard 
to'the making of the holes for securing 
the components. It is often inconvenient 
to prepare an exact drawing of the panel 
showing the precise requirements as to 
the size and location of the holes in 
to pass the panel to a specialist 
in glass drilling. An article recently 
appeared in the pages of this journal 
giving practical details of a process for 
drilling glass, and readers will be im- 
terested to learn that a glass-boring out- 
fit is available from Ernest H. Hill, Ltd., 
Broomhall Street, Sheffield. The outfit 
comprises five spear-pointed drills, three 
wheel-ended drills, and one dozen spare 
wheels and spindles, a small punch, a 
lubricating can, and a piece of camphor. 

The glass panel is placed on a flat sur- 
face and the hole commenced with a 
wheel-ended cutter rotated by means of 
a brace and lubricated with a boring 
fluid consisting of a solution of camphor 
in turpentine. When the hole is about 
Zin. through a spear-pointed drill is used 
to complete the hole, which is then en- 
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hole can be made in iin. plate glass in 
two to three minutes. 


‘the Latest Products of the Manufacturers. 


For drilling 


ordinary sheet glass -(thin window glass) 
the process is very much easier, and the , 
outfit will be found useful for making a 


hole in a 
wires. 


o0o00 


glass pane for fixing leading-in 


PORCELAIN PANELS. 

Both aluminium and glass have to some 
extent replaced ebonite for the construc- 
tion of instrument panels. 

Recently the B. and J. Wireless Co., 
Mews, 


2, Athelstane 


Road, London, N.4, 


Stroud Green 


introduced a new 


form of panel which will undoubtedly 
prove of great interest to the set builder. 
The material used resembles white tiling 
and is probably a form of glass very 


similar to the opal variety. 


The face 


is, of course, highly polished like glass, 
and~is perfectly white. 
either of polished ebonite or dull black 


finished material 


give 


Instrument dial; 


an exceedingly 


good appearance when mounted on this 
white glazed material, the dials standing 
out clearly, and tlfe instrument has-a 
Unlike ebonite, the 


clean appearance. 


smooth surface will not hold dust, and 


is, of course, easily cleaned. 


Holes are 


drilled in the same manner as is employed 
for drilling glass, and when a template 
or drawing shows the requirements m 
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The Nesthill glass—boring outfit. 


larged from the reverse side. The pro- 
cess is not difficult, but care and patience 
are essential. It is stated that a jin. 


k 


regard to holes it can be supplied ready 


drilled. 
about fin. 


wale ew 


The thickness of the panel 1s 
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LICENCE FIGURES GROW. 


Broadcasting licences in force at the 
i of July amounted to 2,306,285, mark- 
an yance of over “7,000 on the 


total. 


ooo0o 
HAMBURG-BUENOS AIRES 
, TELEPHONY. 
permanent wireless telephony service 
vil hortly be established between Ham- 
i urg and uenos Aires. Successful tests 
e already been conducted between the 


‘evious month’s 


~ 


s TA Tooo o0 
“ ioe SCAPEGOAT WIRELESS. 
_A feature of the widely reported 
x wire ess death ’’ at Newport last week, 
when a schoolboy wireless enthusiast was 
ectrocuted through contact with the 
gating. mains, was the fact that the 
ed set was in no way responsible 
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FIRE ‘BRIGADE WIRELESS. 
ireless telephony system is being 
Xp rimented -with by the Berlin fire 
brigade, + At present transmitters and 
ece: are installed at Berlin and 
au, the object of the service being 
able headquarters to keep in close 
vith outlying stations, A secret 
| th is employed to avoid inter- 
Uy on j5 experimenters and broâdcast- 
ng stations. — 
ase x 0000 
ADCASTING AND NEWS 
ee _ COPYRIGHT. 

2 A sign of the times in connection with 
a e of Nations Press Conference 
t Geneva Jast week was the introduction 
of broadcasting as a factor in the dis- 
ation of copyright news. The con- 
erence was of- the opinion that no infor- 
mation destined for publication by the 

or through broadcasting should be 
egally received by unauthorised persons 
for poabliestion’ or use in any way for the 
Urpo se distribution through 
ETeSS, RET broadcastıng, or in any 
mila manner. D 
It was held that the question of pro- 
pote neve already published in the 
fess or through broadcasting was one 
or cons ic leration 3f; the respective coun- 
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THEY ALSO SUFFER IN BELFAST. 

‘“ When it stops suddenly, the silence 
hits one likea pile-driver.” A Belfast 
listener’s description of the effect pro- 
duced by a neighbour’s loud-speaker. 

coo°o 
NORWEGIAN DEVELOPMENTS. 

The Tyholt heights, near Trondhjem, 
Norway, will soon boast a broadcasting 
station. The same site has been chosen 
for a wireless telegraph station for com- 
munication with Great Britain. 


ARMOURED CAR WIRELESS. 
23rd (London) Armoured Car Tank Corps 
demonstrated last week that wireless 


The 


communication could be maintained 
a Me headquarters and a car such as 
. the above. 


MUSIC AND BACCHUS. 
Whether wireless reception should be 
employed to beguile the. time between 
drinks is the question which will be faced 
by the Midland licensing authorities at a 


meeting to be held at Birmingham in ` 
At present many applications | 


October. 
to instal wireless receivers in public bars 
are refused. 
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SUIRRENT “TODIC YT 


Week in Brief Review. 


A FOUR YEAR'S PENALTY. 

A fine of £5 and costs, £2 2s., was 
imposed on a Leytonstone listener last 
week who admitted that he had operated 
a broadcast receiver without a licence for 
four years, 

oo0oo0oọ0 
NEW DANISH STATION, 

A 7-kilowatt broadcasting station was 
opened last week at Kallundborg, in the 
north-west of Zeeland, by the Minister 
of ‘Public Works and i Chambellan 
Lerche, president of the Wireless 
Council, Kallundborg broadcasts daily 


on 1,153 metres: 
0000 


LATEST FORD JOKE ? 

Pieces of classical music, selections by 
old-time fiddlers and a revival of 
American songs of a century ago, are to 
be transmitted by the American National 
Broadcasting Company under the auspices 
of the Ford Motor Company to advertise 
the new Ford car. 

According to our New York correspdén- 
dent this announcement has created a 
stir among radio dealers- in view of Mr. 
Henry Ford’s former objection. to broad- 


casting as an advertisement medium. 
oo0oo0o0 


HIGH POWER BROADCASTING 
IN U.S. 


The new 50kW. broadcasting station at 
Belmore, Long Island, which has been 
erected by the National Broadcasting 
Company, has just received an experi- 
mental licence issued by the Federal 
Radio Commission. We learn that tests 
are being conducted regularly on a fre- 
quency of 610 kilocycles, the call sign 
being 2XZ. The new transmitter will 
shortly replace the well-known WEAF 
5kW. transmitter an New York City. 


RECIPROCAL ORIN, BROADCASTING. 
Amateur broadcasting to. the Empire 
was inaugurated on Thursday last by Mr. 

Gerald Marcuse (2NM), of Caterham, 

who transmitted a programme of musical 

items on a wavelength of 52.5 metres. 

Mr. Marcuse informed The Wireless 

World that the delay in the hour of 

starting was due to the excellence of re- 

ception from Australia, the broadcasting 
station 2FC at Sydney sending out an 
excellent programme on 29.8 metres. 

Rather than upset reception 2NM delayed 

transmission. 


Digitized by Google 
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PATENTS IN SOUTHERN IRELAND. 


A new situation will be created by the 
passing of the Patents and Trade Marks 
Act in the Irish Free State. Previously 
British Patents and Trade Mark Regis- 


trations have covered the whole of Ire- 


land, but when the new Patent Act is in 
force, they will automatically cease to 
function in Staorstal Eireann. It is 
necessary, therefore, for all holders of 
British Patents and Trade Marks desiring 
to retain protection in Southern Ireland to 
take out fresh Patents or Trade Marks 
there. i 

British Patents, however, granted be- 
fore December 6th, 1921, will be con- 
tinued upon the Irish register if a copy 
of the Patent is lodged in Ireland and 
renewal fees are paid as in England. 

Messrs. Rayner and Co., 5, Chancery 
Lane, W.C.2, advise ‘us that. they will be 
glad to supply full information to en- 
quiries free or charge. 


ooo0oo 
FIRST BRITISH WIRELESS BEACON. 


New installations for. the assistance of 
navigation, known as wireless beacons, 
are now under construction by Trinity 
House at various points around the 
English coast. 

The first _ Wireless beacon to be put 
into regular commission by Trinity House 
is situated at Round Island in the Scilly 
Islands. This set has a power of 500 


‘watts and is operated on a wavelength of . 


1,000 metres, which is the specified wave- 

length for wireless beacon stations. Each 
beacon station is to have a special] call 
sign, and that at Round Island: is the 
letters GGG in morse code. 

The beacon transmitter has been de- 
signed” by the Marconi Company to the 
specifications of Trinity House, and the 
whole equipment is automatically con- 


Wireless 
—, World 


trolled by a master clock for transmitting’ 


groups of I.C.W. 

mined intervals. 
‘The range of the station, assuming a 

normal ship’s D / F receiver, is capable of 


signals at predeter- 


ON THE MOVE. 
car showin 
communication with headanarters, 


Inside the armoured 
the operator in telephonic 


giving accurate, beari ings up to a range of 
- 70 to 100 miles. 


Under favourable œn- 
ditions of atmospherics and jamming, 
this range will of course be increased. 


Radio Components, 


: 
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TRADE NOTES. 


Clix Dondon = kny. a 
The Central London representation “of 
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'“ Clix ’’ specialities has been entrusted 


to Mr. P. C. Curtis, late manager of 
Ltd. Communica- 
tions should be addressed to Lectro Lirix, 


Ltd., 254, Vauxhall Bridge Road, “Gales 
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Cossor’s “Radio Mail.” 

The acute problem of aerial congestion 
in large towns is approached in a 
drastic fashion in the current. number 
of ‘Cossor’s. ‘“ Radio Mail,” in which 
directions are given for obtaining maxi- 
mum results with an indoor aerial. In 
an‘ article on accumulator charging ser- 
vice the dealer who contemplates opening 


an accumulator charging business is given 


useful advice: “Do the thing properly 
or not at all ”—a sentiment with which 
the long-suffering public will heartily 


concur ! 
o0aoo0o°o 


A.T.M. Club House. 


Broad Green Hall, a 
bethan mansion near 


fine old Eliza- 
Liverpool, has 


recently been opened as a club house and 


social centre for the sports and social 
organisation of the Automatic Telephone 
Manufactuting Co., Ltd. Among - the 
amenities provided is the opportunity for 
broadcast: reception, a fine four-valve’ set 
having been installed, serving Claritone 
loud- speaker's in all the principal rooms. 
This can be individually _ controlled 
according to requirements, and ĉan pro- 
vide dance music in the music-room_as an 
alternative to piano or orchestra, 


Kite Aerial Experiments. 


A 400ft. aerial composed of wire 
attached to a kite was successfully used 
for the reception of broadcast pro- 
grammes fr6m Dublin, Manchester, and 
Daventry by members of the Wireless 
Society of Ireland on Saturday, August 
20th. A party of optimists had ventured 
out to Ballycorus lead mine for a picnic, 
and were well rewarded for their pains, 
the weather being excellent. After the 
kite experiments referred to transmission 
and reception tests on the 45-metre wave 
were effected on the Society’s portable 
station 13B installed on the hilltop above 
the lead mine, some 10 miles from 
Dublin. 
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Where the Kite Failed. 


Successful two-way communication was 
established and maintained successively 
with G6WN (London), Mr. W. Bryan 
- Bates (GW15C) at Ashbourne, County 
Meath, and Mr. J. P. Campbell (GW14B) 
at Sutton, County Dublin; aerials were 
suspended from the old chimney of the 
mine. The kite aerial was also employed 
for transmission and reception, but, 
although effective, it brought in atmo- 
spherics rather too strongly. 

The Society also carried out tests from 
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NEWS FROM 
THE CLUBS, 


13B on the hill of Howth to the north 
of Dublin Bay on September 3rd. 
Reports of signals from 13B will be very 
welcome. 


Hon. secretary, Mr. 
Trinity Street, Dublin. 
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A “Schnell ” Short-wave Set. 


In view of the interest now shown in 


H. Hodgens, 12, 


short-wave broadcasting, it was not sur- 
‘prising that Mr. 


W. Gartland’s lecture 
and demonstration on an efficient short- 

wave receiver at the last meeting of the 
North Middlesex Wireless Club received 
a full measure 'of appreciation. The 
lecturer outlined the circuit, a modified 
“ Schnell.” Commercial coils of the plug- 
in type were used, being held in position 
by celluloid strips. A four-turn coil was 
used in the grid circuit and two-turns as 
reaction coil. The aerial was coupled by 
a single turn, not earthed, to the grid 
end of the former, the range with these 


- 


for low-loss 


coils being between 16 and 45 metres. It 
was found that a valve of about 10,000 
ohms A.C, resistance gave the best results. 

Mr. Gartland enumerated several traps 
for the unwary in short-wave work. He 
deprecated the use of long leads of any 
kind, as these produced blank spots in 
the tuning scale owing to their resonant - 
pronerties. Battery eliminators» were 
quite useless. He emphasised the need 
construction. 

Hon. secretary, Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N-22. 
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Western Metropolitan Social Gathering. 


A Social Meeting of the Western Metro- 
politan group of radio societies is to 
take place at Sudbury on Sunday. next, 
September 11th. The Sports Committee 
of Messrs. Lyons and Co. have “kindly 
lent their ground and ballroom, situated 
one minute’s walk from Sudbury District 
Railway Station, 

The festivities will begin at 2.0 p.m. 
with an American tennis tournament to 
be followed at 4.0 p.m. by a thé dansant. 


-< A competition will be held for the best 


home-made portable set. 

Admission will be by ticket ‘only, 
obtainable from Lt.-Col. H, A. Scarlett, 
D.S.0., 357a, Finchley Road, N.W.3. 
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- struction of a single valve set 
which is equally suitable for 
short or 
(provided the tuning coil is 


7927. 


By ALP. CASTELLAIN, B.Sc., A.C.G.I., 


T is probable that many readers who delight in trying 
out new circuits and ideas have wanted to experiment 
with four-electrode valves, which are just beginning 

to receive quite a lot of attention, but perhaps they have 
"not wanted to plunge straight away into the construction 
Of a two- or three-valve set until they have mastered the 
essential differences between four and the eee three- 
electrode valves. 

Putting it quite briefly, one of the chet advantages of 
the four-electrode valve is that it can be made, by suit- 
able design, to function at least as efficiently’ as a 
three-electrode on very much lower H.T. voltage than is 
necessary for the latter. Another advantage of the four- 


F electrode valve is that it can be made to have a very high 


amplification factor with a comparatively low internal 
A.C; resistance—much lower than a three-electrode valve 
of corresponding amplification factor would have, so that, 
for a given H.T. supply, . 
much larger amplification is 
obtainable with -a suitable 
four-electiode valve. 

In this article the writer 
does not propose to go into 
the theory of the four-elec- 
trode valve, but simply in- 
tends to describe the con- 
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long wavelengths 


changed, of course), and in 
which sufficient space has 
been left on the baseboard 
for the addition of one or 
even two stages of L.F. 


Fig. 1.—The circuit diagram. 
densers are given in the text, 
Gambrell centre—tapped ones, 


The values of the various con- 
The coils used in the set are the 
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An Experimental Arrangement Using Very Low H.T. 


DNG; 


amplification if it is desired later to operate a loud- 
speaker. 

The arrangement of components is quite elastic, and as 
the set is intended for experimental work, more controls 
are arranged for than are absolutely necessary. The cir- 
cuit makes use of centre- tapped coils for tuning purposes, 
so that only one coil per range is necessary—?.e., two coils 
will cover the 300-500 and Daventry wavebands. It is 
not at all essential in this circuit for the tapping point 
to be exactly at the electrical centre of the coil, so that 
home-made coils tapped at. the centre turn will do 
equally well. 


The Circuit. 


There are one or two interesting points about the com- 
plete circuit (shown in Fig. 1). It may here be said 
that if the outer grid of the valve and the connection to 
, the terminal marked +G 
were left out, the circuit 
would then be completely 
suitable for a three-electrode 
valve, although, of course, 
much higher H.T. values 
would have to be used. 

The next point of interest 
is the use of both a potentio- 
meter and a rd-volt cell in 
order to control the mean 
grid potential. With this 
arrangement it is possible to 
change over from the anode 
bend to leaky grid rectifica- 
tion siniply by rotating the 
potentiometer knob. ‘The 
explanation of how this 


a 


ahs ene Google 
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The Four-Electrode Valve. 
works is really quice simple. 
When the potentiometer 
slider is over on to the side 
of the potentiometer con- 
nected to negative L.T., the 
grid of the valve is kept 14 
volts more negative, due to 
the grid bias cell. Thus, for 
signals up to about 1 volt 
(which is quite a strong 
signal) the grid never gets 
positive, so that grid current 
does not flow, and therefore 
any rectification that takes 
place is due to the curvature 
of the plate current—grid 
volts characteristic, z.e., the 
valve is “behaving as an 
anode bend rectilfer. 

On the other hand, when 


the potentiometer slider is - Fig. 2 2.—Panel dimensions. A = 3/8in. dia. holes; B = 3/16in. dia. holes; C= 1/8in. dia. holes; 
over on the ositive ‘side, = 1/8in. dia. holes, countersunk for No. 4 wood screws. The “cG” holes are for securing the 
p ' Ormond dials, and should be drilled at 22}° to vertical axis at lin. radius. — 


which corresponds to +2, : ~ 
+4, or +6 volts, according to the Momeni voltage of the is the reaction condenser, about 0.0003 mfd. maximum ; 


valve, and in any case is more than +1% volt, the grid, C, is the aerial coupling condenser, which is used to re- 
or rather the end of the grid leak, will always be positive, | duce the damping effect of the aerial on the tuning, and 
so that most of the rectification will be of the leaky grid for 300-2,000 metres may be about 0.0003 mfd. mica 
variety. dielectric, but for short wave work (circa. 45 metres) 
In this way, by using intermediate points on the poten- it is advisable to use a tiny variable condenser, such as 2 
tiometer, the most sensitive conditions for a given signal Gambrell Neutrovernia, in this position; which may be 
may be found. A flament resistance is also provided varied to get over aerial harmonic absorption troubles 
for, as critical adjustment of filament temperature is (¿.e., dead spots where the valve will not oscillate). With 


quite often found helpful. this alteration, the set: works well on the short waves 
Going round the, circuit in detail, C, is the main tuning over the whole range of the tuning condenser. 
condenser, about 0.0003 to o.o0o0o5 mfd. maximum; C, C, is a gue: condenser of about o. 0003 mfd. ; C; 


not absolutely necessary, r 
is useful where. an old grid 
- | l cell is employed, and it may 
oe have any value from about 

0.002 mfd. upwards, and C, 
is a small condenser of about 
0.0001 to 0.0002 mfd.; 
which is rather desirable 
when phones. are being used, 
so as to tie down definitely 
the H.F. potential of the 
end of the choke connected 
to the phones and so prevent 
the . trailing leads of the 
latter from upsetting the tun- 
ing. It is almost essential 
that C, should have a slow 
motion arrangement, and de- 
‘sirable, though not essential 
that C, should have a simi- 
Jar arrangement. In the set 
a eed Minin Sinead a mae ~ described in this article, both 

= easier : 3/4 —| © | C, and C, are Ormond con: 
denser with Ormond’ slow- 
motion dials, but, of courses 
any other well-made con- 


Fig. 3.—Showing ue layout of the components on the baseboard. Note that room has been left - ! , l. 
for the iater addition of one or two stages of L.F. amplification., densers will do equally we 
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ere LIST OF PARTS. ; g 


tonite Danel, STR x 7in. 1 “MH” 400 ohm Potentiometer (McMichael, Ltd.). 
_ 1 Baseboard, 14in. x Sin. 1 H.F. choke (R.I and Varley, Ltd.). 
1 Centre-tapped coil holder (Gambrell Bros.). 1 “ Magnum” valve holder (Burne-Jones & Co.). . 
€  Centre-tapped coils, a/2, Bl and El (Gambrell Bros.). 1 “Dumetohm” grid leak, 2 meg. (Dubilier). 
ži Jariable conde low loss straight line, 0-0003 mfd. 1 “ Dumetohm”’ holder (Dubilier). 
(Ormond), — f ada es By 2 Fixed condensers, No. 620 type, 0:0003 mfd. (Dubilier). 
2 1 Fixed condenser, No. 620 type, 0:0002 mfd. (Dubilier). 

R Stand condenser, low DAT EE eet, UG: os 1 Fixed condenser, No. 620 type, 0'005 mfd. (Dubilier). A 
o orig). =: 1 “T” square type 1% v. cell (Siemens). f 
23 Slow-motion dual indicating dials (Ormond). 9 “ Eelex” terminals (J. J. Eastick & Sons, Ltd.). | 

1“MH” y flament resistance, 30 ohms (McMichael, Ltd.). Wire, screws, ete., etc, 
= ies wee o> Sea ATA cot - £5 0 0 : 
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The Valve Holder. ss 
The four - electrode 
valve, having one more 
electrode than the ordin- 
ary valve, has, therefore, 
to have some scheme for 
making connection to this 
extra electrode. What is 
usually done is to bring 
this lead out to a ter- 
minal on the side of the 
valve cap, and in the 
valves reconimended for 
the set—the Aneloy A.P. 

valves—this terminal is | 
placed “in. the cap above 
the ordinary grid leg. To 
connect to this terminal a 
piece of flexible wire may 
be used, but a better 
arrangement is to use a 
piece of springy brass or 
phosphor bronze with a 
U-shaped slot cut in it 
and mounted on a little 
ebonite pillar of the right 
oan : height. The photographs 
a : of the set show this 
arrangement, which  ¢s 
extremely useful because 
oaks poe Sel it enables the valve to be 
oon ee plugged-in in the usual 

sa Wace way, .thus enabling a ox 

‘ | rapid change of valve to 
Bs Ca] [C6 some be made for experimental : 

RARI g x work. : a 


TELEPHONES 
` - ta 


ie] 


poco 


The Panel. 

The chief dimensions w 

and the positions of the RA 
requisite -holes in the ee 
‘panel are shown in Fig. 

2. The Ormond dials 

~ used are made of alumin- 
{51968 ium, and serve very nicely 
{as screens to eliminate 
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The Four-Electrode Valve, í 
the condenser are ‘‘ live,” 
sort of screen is essential. If the condensers are arranged 
as shown in the photograph, the dial fixing screws will be 
found, to be quite clear of the condensers, and in quite 
get-at-able positions for wiring. 

The Ormond dials are tilted at 224° in the set illustrated 
—this. is quite a minor point, and need not be done if 
not desired, although if they are used in a normal vertical 
position it would be advisable to use a longer panel. 
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It will be seen from the photograph that the 

receiver is not difficult to construct. The clip 
for making contact to the second grid of the 
valve will be noticed behind the valve holder. 


The construction of the rest of the set should not be 
difficult, with the aid of the baseboard layout and wiring 
diagram and the photographs. ' 


The Valve. ° F 
Almost any four-electrode valve will work in this cir- 


cuit, though, of course, some will give much better results 


-than others. If the reader has not a suitable valve, he is 
strongly advised to obtain one of the Aneloy A.P. valves 
—if only for the facts that the filament consumption is so 


low (only o.r amp. at 4 volts) and that these are the only | 


makers supplying a complete range of four-electrode 


In the “ List of Parts ” included in the descriptions of THE WIRELESS WORLD receivers are detailed the. components’ į 
actually used by the designer and illustrated in the photographs of the instrument. 
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valves, from H.F. to R.C. and L.F. types, which makes 
the addition of one or more stages of amplification a com- 
paratively simple. matter. ‘The most suitable valve for 
this set as described is the A.P. 412 H.F., in which the 


‘outer grid is connected to the termiinal, and which has an 


amplification factor of about 28. This valve works very 
well indeed on a nine-volt grid bias battery—-+g on 
plate and about +6 to the outer grid (+G terminal on 
set). If a large aerial is being used it may be found 
desirable to increase these values somewhat. 
= The A.P. 412 RC. 
.valve is also suitable— 
it has an amplification 
, factor of about 36 to 
|} 38, and will want 
' rather higher voltages 
: for “its most efficient 
functioning—about 10- 
15 volts on +G and 
either about +4 to 
+6 qn plate or +20- 
-30 volts. It is very 
interesting to experi- 
ment with + H.T. and 
+G voltages on both 
“weak and strong sig- 
nals and to find their 
effect on ease of osal- 
lation. 
-One thing .that 
should be noticed with 
this circuit is the beau- 
tifully smooth reaction 
control that is obtained 
—there is no ‘' bang- 
.. ‘ing ’’ into oscjllation 
4 cand out again, and it 
is even difficult to tell 
when the set is oscil- 
lating unless a station 
i is being received—to 
| tell, that is, without 
touching the aerial terminal to obtain the familiar ‘double 
click. The tuning should be found to be extremely sharp, 
and any distant station must be exactly tuned when re 
action is used near its limit, or distortion will result. This 
tuning is quite easy with the slow-motion dials. . 
The set described in this article was tested at 30 miles 
from 2LO on an average aerial about 2oft. high, and 
over a dozen stations at quite reasonable telephone strength 
were tuned in after dusk in the course of an evening, using 
an A.P. 412 H.F. valve and a g-volt grid bias battery as 
H.T., and the set as à whole was found very nice indeed 
to handle. pee 


Sree rere 


inoate ajay anrea a me ra Apa = ts 


pou anaa 


oe MEN Ao £ 
Ui Akaa rie tad i mia Magee <a 2 


one men gee An A a pa Amaan: anna | ADe a e RRP Serer a; 


te s aa aiad mir ee eect a aaa tne aeda 


Where the designer considers it- £ 


necessary that particular components should be used in preference to others, these components are mentioned in the article 
itself. In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal : 


: quality to those listed, and that he takes into consideration in the dimensions and layout of the set any variations in the 
; , size of alternative components he may use. 
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NEWS FROM 


Broadcasting the St. Leger. 


To-day’s running commentary on the 
© St. Leger will be relayed from Don- 
» caster to 2LO and 5XX. The com- 
~ mentators will be Mr. Geoffrey Gilbey 
"and Mr. Q. Gilbey. The former will 
“= be remembered by listeners for his com- 
' mentary on the Derby last June. ` 

= 0000 


= B.B.C. at the Exhibition. 
Last year’s display of the B.B.C. at 


A 


h 
4 


' the National Radio Exhibition was 
a" = 
M generally voted a success. Separated 


~ from the mysteries of broadcasting by 
"a mere pane of glass, we saw uncles, 
© aunts, and other artists in the very act 
)~ cf disporting themselves before the 
microphone. The sight was inspiring, 
and we returned to our receivers filled 
with new confidence. The same can 
hardly be said of the Corporation’s show 
at the Ideal Home Exhibition last 
= March. Here the show-case element pre- 
| dominated without the showmanship, 
~ and the general public failed to ‘‘ bite.” 


‘ie oo0oo0oo 


- Changed Tactics. 

-This time something more exciting is 
"promised. Mr. J. C. Clarke, who is 
_ organising the B.B.C. exhibit at, the 
National Radio Exhibition, tells me that 
_ — the big effort this year is to capture the 
~ «asual visitor, and to this end several 
© novelties will be staged. It is felt, 
= however, that even the tyro in broad- 


= Casting matters has a fair notion of what 
= goes on in the studio, and-for this reason 
“it is considered unnecessary to install a 

` full-size studio in use. 


oo0oo0oọ0 


Transmitters on View. 


To Wireless World readers the most 
` interesting exhibits will be the two 
- transmitters. One is a “ Q” type tele- 
_ phony set designed and constructed by 
_ the Marconi Company. It is rated as a 
6kW. transmitter with a Geneva rating 
(i.e., power im the aerial) of 1kW The 
instrument itself consists of four panels, 
viz., the rectifier, drive, oscillator, and 
modulator. A motor alternator, which 
is driven from the mains, supplies the 
~ main step-up transformer with a single- 
_ phase power at 500 volts and a frè- 
= quency of 300 cycles. This voltage is 
= stepped up by the transformers to about 
10,000 and passed on to the rectifier 
panel, where full wave rectification takes 


place. UE choke control modula- 
tion is employed. 
ve B 29 
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By Our Special Correspondent. 


St. Leger Broadcast.—B.B.C. 

at the Show.—Capturing the 

“ Casual.’’—Birmingham and 
5GB.—A New Disease. 


Low Power Modulation. 


The other transmitter which will be 
on view is a Standard Telephone and 
Cables instrument with a Geneva rating 
of 5kW. ‘The circuit is different from 
that in tlhe Marconi set. H.F. magnifi- 
cation is adopted, ġe., modulation is 
carried out at low power (as at 5GB), 
and the modulated carrier wave is then 
amplified by successive power stages. 
The transmitter comprises six units, viz., 
A.C. power unit, D.C. power unit, oscil- 
lator-modulator, rectifier, power ampli- 
fier, and the tuner. 

The power supply is obtained direct 
from a 1,600-volt generator, while the 


ALL QUARTERS. 


10,000-volt supply for the power ampli- 
fier is provided by a three-phase half 
rectifier. 

OoO000 
Some Side-shows. 


Besides the transmitters, we shall have 
an opportunity of inspecting a large-size 
model of the London control room com- 
plete with its amplifiers, ‘‘ S.B.” board, 
corrector desk, and checking receivers. 
And last, but not least, there will be the 
special section designed to titillate the 
visitor who possesses a thirst for sta- 
tistics and for information as to the way 
the staff spends its time at Savoy Hill. 

oo0o0oọ0 
Novelties. 


A number of intriguing devices will 
acquaint the visitor with, among other 
things, the growth in the number of 
licences from 1923 to 1927, the mechanism 
of the “ S.B.” network, the sequence of 
events in a boat race broadcast, and 
other details well worth a little study. 

I understand that the B.B.C. show will 
occupy the whole of the gallery on the 
north side of the hall. 


OoO000 
Birmingham and 5GB, 
It is still rather early for a con- 


clusive discussion on the merits of 5GB. 
Praise of the transmissions has come 
from unexpected quarters. while protests 


THE WIRELESS HOTEL. 
providos with a wireless point so that guests have broadcast programmes ‘on tap.” 
his picture shows the ballroom stage, which is permanently equipped with valve 


amplifiers. 


Every room in the Hotel Statler, Boston, 


U.S.A., is 


Note the loud-speakers. 
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have arrived, not unexpectedly, from Bir- 
mingham, which has lost its local station. 
~ On enquiry at Savoy Hill I was in- 
formed that the B.B.C. are still con- 
ducting tests on the signal strength of 
5GB at varying distances, so that all 
reports received at headquarters are wel- 
comed. 
oo0oo0o0 


What Reports Show. 


The reports already received indicate 


. that 5GB is not received so strongly in. 


certain directions as in others. Listeners 
who compare the strength of 5GB with 
that of 5XX_ should remember,’ of 
course, the different characteristics of 
the long and medium wavelengths. 
Generally speaking, in most directions 
5GB is slightly stronger than 5XX up 
to distances of seventy miles from the 
transmitter. Thereafter, owing to the 
more rapid attenuation effect on the 


medium as compared with the lung wave, 


5XX asserts its superiority. 
0000 


‘Have You Got the Disease? 


The newest disease (and there are so 
' many to choose from in this enlightened 
age) is in need of a name. 
Daventritis. 

Persons most susceptible to the com- 
plaint are those in possession of valve 
sets. The period of onset is marked by 
a feverish desire to hear what 5GB is 
doing, or, if the victim is listening to 
5GB, what 2L0 is doing. The course 
of the disease is rapid. In a very short 
time the victim is unable to concentrate 
on either station for more than a minute, 
In case he should be missing something 
from the other. An awkward complica- 
tion frequently accompanying the malady 
is swollen wrist, due to the continual 
operation of the condenser dial. 

A friend of mine spends his evening 
oscillating. between 2LO and 5GB at 
nearly audio frequency. What will hap- 
pen to the poor wretch when the other 
five regional stations begin? ~ 

o0o00 


“Madame Butterfly.” _ 

On September 15th Puccini’s opera, 
“ Madame Butterfly,” will be heard by 
listeners to. 5GB. The Wireless Sym- 
y Orchestra will be conducted by 

ercy Pitt, while Miriam Licette will 
play the name part, with Dorothy Helm- 
rich as Zuyuki, Vivienne Chatterton as 
Kate Pinkerton, Parry Jones as Lieut. 
B. F. Pinkerton, Dennis Noble as 
Sharples, Sydney Russell as Goro, Ber- 
nard Ross as Prince Yamadon and’ The 
Bonze. The Wireless Chorus will be 
under the direction of Stanford Robinson. 

oO 


Talks for Schools, 


The B.B.C. has just issued the Pro- 
gramme and Syllabus of Transmissions 
to Schools. The Syllabus covers the 
transmissions from all stations for the 
Christmas Term, September 23rd to De- 
cember 16th, 1927, and gives a pro- 
visional programme for the coming 
school year. An effort is being made 
to adapt the lessons still more to the 
special needs of the medium, and to 
effect a closer co-operation between 


I suggest. 
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FUTURE FEATURES. 
London & Daventry (5XX). 
SEPTEMBER liru.—Military - Band 

and Vocal Concert. 

SEPTEMBER 12rm. — Opening Per- 
formance of Pavlova Ballet 
Season, “ Don Quixote.” 

SEPTEMBER 13TH.—Emilio Colombo's 
‘Orchestra. : 

SEPTEMBER 14ru.—B.B.C. Promen- 
ade Concert, relayed from the 
Queen’s Hall, London. 

SEPTEMBER 15TH.—‘‘ Early Birds,” 
a sketch in one act by Roland 
Pertwee. 

SEPTEMBER l6rH.—‘‘ Madame But- 
terfly,” a Japanese tragedy, 
music, by Puccini. 


SEPTEMBER 17TH.—Variety Pro- 
gramme. 
Daventry (5GB), experimental. 
SEPTEMBER lirs. — Gems of. 
Oratorio. 


12TH.— Worcestershire 

Concert. ; 

SEPTEMBER 13TH.—B.B.C. Promen- 
ade Concert, relayed from the 
Queen’s Hall, London. 

SEPTEMBER 14rH. — “ Ranee,” a 
musical comedy. 

SEPTEMBER 157rH.—‘‘ Madame But- 
terfly,” a Japanese tragedy, 
music by Puccini. 

SEPTEMBER 16TH.—‘‘ Captain Cook 
and the Widow,” a comedy by 
Stuart Ready. | 

SEPTEMBER 177TH.—Light Orchestral 
Concert, 

_ Bournemouth. | 

SEPTEMBER 12TH.—A Shakespearean 
Programme. 

SEPTEMBER 17rH.—Concert Party. 

Cardiff. 


SEPTEMBER 15TH.—B.B.C. Promen- 


ade Concert, relayed from the 
Queen’s Hall, London. 


SEPTEMBER 17TH. — The Black- 
smith’s Programme, by a Black- 
smith. 

Manchester. 


SEPTEMBER 12rH.—B.B.C. Promen- 
ade Concert, relayed from the 
‘Queen’s Hall, London. 

SEPTEMBER 17Ta.—‘‘ Highways and 
Byways,” 
- gramme. 

Newcastle. 

SEPTEMBER 147H.—‘‘ X-Q, a Night 
of the Trojan War,” a play in 
one act by John Drinkwater. 


Glasgow. 
SEPTEMBER 13TH.— Band Pro- 
gramme. “ A Trip to the Isle 
of Man.” 


SEPTEMBER 15TwH.—‘‘ Heroes and 
Heroines,? a musical pro- 
gramme. 

Aberdeen. 

SEPTEMBER 15TH.—B.B.C. Promen- 
ade Concert, relayed from the 
Queen’s Hall, London. 


SEPTEMBER 16TH.—Gaelic Songs 
sung by Mary Orr. 
Belfast. 
SEPTEMBER 13tTH.—A Musical Cross- 


word. 
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school teachers and their colleagues at 
the microphone. _ b 
Among the well-known names in the 
those of Sir Walford 
Davies, Monsieur Stephan, and Professor 
Noel Baker. 
Six concerts, 
L.C.C. school children in 
trict halls, will be broadcast, and, alter- 
nating with the concerts, six plays by a 
representative 
players. 


given to audiences of 


oo0oo0o0 


At the “Proms,” ` 


There is only “one opinion, at the 


+ 
moment, regarding the success of the- 


Promenade Cencerts. The success is im- 
mense. 
at Langham Place, 
gramme be Wagner, 


bit of everything. ’ 


whether the pro- 
Beethoven, or a 


than in the best nights in 1926. 

There must be something in this broad- 
casting which everybody talks about with 
such enthusiasm ! 

oo0oo0oo0o 


“Proms”? to Listen For. 


Promenade concerts to be broadcast 
from the Queen’s Hall in the near future 
include: September 2nd: London, 
Newcastle, Aberdeen, Belfast, Dundee, 
Edinburgh, Hull, Leeds-Bradford, Liver- 
pool, Nottingham, Plymouth, and Shef- 


field. September 3rd: Glasgow. Sep- 
tember 5th: Manchester. September 
6th: Daventry experimental station, 


Bournemouth, Glasgow, and Leeds-Brad- 
ford. September 7th: Sheffield. Sep- 
tember 8th: London, Newcastle, Bel- 


fast, Dundee, Edinburgh, Hull, Notting- 


ham, Plymows., and Stoke-on-Trent. 
September 9th: Daventry experimental 
station, Bournemouth, Cardiff, Aber- 


deen, Liverpool, and Swansea. 
oao00 


Myra Hess. 

Myra Hess will give her second piano- 
forte recital from 2LO on September 
12th, when-she will play items by Sebu- 
mann and Chopin. 


Oo0o000 


‘Broadcasting the League of Nations. 


The proceedings of the Eighth 
Assembly of the League of Nations at 


Geneva are being relayed daily by the 


Ecole Supérieure Station, Paris ‘The 
transmissions begin at 10 a.m, and 3 
p.m. _ Ecole Supérieure operates on a 
wavelength of 447.8 metres. | 
0000 


Harpsichord and Clavichord. 

A lecture on old keyboard instruments 
will be broadcast from 2L0O on Septem- 
ber 14th by Philip B. James. Miss E 


r 


‘Wilkinson will give illustrations on the 


harpsichord and clavichord. 
oo0oo0o0 


A Henry Arthur Jones Play. 
‘The Liars,” 
four acts, by Henry Arthur Jones, 
be heard by listeners to London on Sep- 
tember 21st. 
: B30 
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Ei AVING Reiisotivered that the screened valve is no 
"| aristocrat, but an ordinary being with a very small 
k capacity, a large magnification factor ‘and high 
esistance, we proceed to see what happens when it is used 
n conjunction with our old and familiar friend the tuned 
anode. The equivalent simple circuit of a tuned anode 
TE yhich we neglect feed back is shown in Fig. 9. Here 
5; have a fictitious alternator in series with. the A.C. 
rnal valve resistance and the tuned anode or induct- 
nce-condenser circuit. 

2o practice we want to get’ the voltage across the LC 
4 circuit as large as possible. 
Now when the LC circuit. is 
tuned to resonance it can be 
replaced by a dynamic re- 
sistance (where there is an 
A.C. but not a D.C. voltage 
drop) whose value is given by 


+ ate 


inductance 
capacity x resistance of coil 
Thus if the major part of 


the alternator voltage is to be 
expended on the tuned cir- 


Fig gv ae equiva- Cult, its dynamic resistance 
1 nt ircu t of tuned anode j 
With. screened or three Should be large. ‘This 
EE electrode, valve. means a large coil induct- 
wey Sr, . ance and a small coil resist- 


pe 4 ae reader will immediately say that he wants a 
he i coil, and we shall see very soon whether his 
ach Jusi ion is justified.. 
X re use a low-loss coil having an inductance of 2 50 
erol ies and a resistance of 3 ohms on the wave- 
à of ZLO we ‘find that its Tiis resistance is 
É: 55X 10°’ ohms, which is about twice the valve 
sitance with a grid bias of —o.5 volts. ‘The amplifi- 
cation fr om the tuned anode with this coil is about 58. 
i bility at 361 metres this amplification is rather 
on th fés hig sh side. If now we use a coil with 9 ohms 
sistance othe amplification | 
abou t 42," which is 
p perhaps: lig ghtly too high, but 
the thing for 
Alt ugh the coil 
resist anc has been increased 
200 per er ent. the magnifica- 
tion 2 © ah e - reduced 
30 per cent Asa contrast 
n take 4. D.E:3 «|: 
valve with an | — 
a nce of only 
HN >The possible - 
ns for coil resist- 
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= THE NEW SCREENED 


Circuit Calculations for Tuned Anode Coupling. 
By N. W. McLACHLAN, D.Sc., 


(Concluded from page 263 of previous issue.) 
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` Fig. 10.—Showing_ E REE of tuned anode with screened valve 
yan Sis the oe G the control grid, C, the co ane condenser, 
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VALVE. 


M.1.E.E. 


have a drop of only 7 per cent. arising from an increase 
in coil resistance of 200 per.cent. 


TABLE I. 


Coil resistance. Possible magnification. Loss in 
R ohms. (Per cent.) magnification. 
ó 96 Es 
9 89 7 per cent. 


Inductance = 250 microhenries. 
D.E.3 valve. 


Capacity=150 ppl. 
Wavelength = 361 metres. 


This can be explained by the aid of Fig. 11. ‘The ; 
circuit of Fig. g can be regarded as equivalent to a tuned 
LC circuit with a resistance 
across the condenser equal to 
the internal resistance of the 


wH 
valve. This may perhaps int 
be clearer if we imagine the aR <A 
alternator in Fig: 9 to stop 530 
suddenly. The LC circuit ow 
will still oscillate, but the 


internal valve resistance is 
connected across it and acts 
as a leak on condenser C, 
which causes the oscillation to die away (Figs. 9 and 11). 
If the valve resistance were zero the condenser would be 
short-circuited. In practice, where the resistance is not 
zero the condenser is partially short-circuited, and it must 
be evident that the larger the valve resistance the less 
current will pass through it, and the smaller will be the 
short circuiting or leak action on the condenser. ‘Thus 
the damping of the tuned circuit gets less as the valve 
resistance gets bigger. Now a resistance of 22,000 ohms 
(three-electrode valve) is a far greater drain on the con- 
denser than one-of 1.2 x 10° ohms, which we get with a 
screened valve. Thus the virtue of a low-loss coil is j 
swamped by the vice of the low-resistance three-electrode 


Fig. the 


11.—Illustrating 
damping action of the valve 
on the tuned circuit. 


valve. A screened valve, on the other hand, is not so 7 
greedy, and therefore exerts less damping, because it j 
drains away less current from the condenser. Neverthe- 5 


less, if the valve resistance 
is less than the dynamic re- ~- 
sistance of the tuned circuit 


the gain in using low-loss -~ 
coils with a screened valve 
is hardly worth the extra. 
cost (apart from the possi- 
bility of oscillation due to ae 
feed back by virtue of low ae 


damping). - eR 

In an actual receiver we er 
we have to cope with addi- — 
tional damping due to 
dielectric losses in neigh- | 
bouring insulators. The — 
damping is increased if the — 
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- sistance. 


amplification obtained con- 
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The New Screened Valve.— 
grid leak to the next valve 
is too low because it is 
virtually across the coil. In 
this case the grid leak is in 
parallel with the valve re- 
Where the follow- 
ing valve is a grid leak 
detector the. damping is still 
greater, though as an off-set 
this damping makes for 
stable operation. 

Stability of Operation. 

Since the inter-electrode 
capacity is not zero it is 
clear that some feed back 
must occur. Thus the 


DÈ 
= 
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sists of two components (1) 
that obtained from the valve 
when considered to have zero 
capacity—no feed back, and 
(2) the extra amplification due to the feed back. 
magnification for stability at a certain frequency were 30, 
the actual magnification would be 30 times a factor 
depending on the feed back. . The factor would obviously 
exceed unity. For stability its value is limited, but 
depends on the frequency. As this increases (shorter 
wavelengths) the impedance of the valve -capacity 
decreases, so that the current flowing from the anode to 
the grid circuit ‘increases. This means augmented feed 
back. To keep the feed back within limits the valve 
magnification must be reduced by decreasing the dynamic 
of the tuned -circuit in some manner. Moreover, for 
stability the valve magnification must decrease aş the 
frequency rises. 


Selectivity with Tuned Anode. 


This is an important issue which appeals directly to 
those who live some distance from the main broadcasting 
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Fig. 12.—Selectivity curves of a tuned anode with and without valve damping. 
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Fig. 13.—Receiving circuit for examining the properties of the screened valve. 
valve (amplifier); Vo= D.E.5B (detector); V= B.11 power valve. 
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0:0003 mfd 


Vı = screened 


stations. If the reader has digested the preceding 
remarks on the damping introduced into the tuned 
circuit by the valve he will have no difficulty in seeing the 
selectivity side of the problem. We saw quite definitely 
that a low-resistance valve causes heavy damping, and it 


‘follows, therefore, that it is accompanied by poor selec- 


To illustrate this point more intimately reference 
should be made to Fig. 12." -Here we have the tuning 
curve for two neutrodyned three-electrode valves of 
22,000 ohms (D.E.3) and 50,000 (D.E.3B) resistance 
respectively. Although the D.E.3B gives more selec- 
tivity than the D.E.3, it is far From that of the coil and 
condenser alone. The screened valve with which we are 
now concerned has a much higher internal resistance, and 
it therefore gives selectivity by virtue of smaller damping. 
The curve for this valve would be between the D.E.3B 
and the full-line curve. With an infinite internal resist- 
ance the full-line curve would be obtained, for the damp- 
ing would be due to the LC circuit alone. 
Thus selectivity is enhanced by increasing 
the internal resistance,’ and this can be 
accomplished in a screened valve by 
increasing the grid bias. Care must be 
exercised not to mar the selectivity by the 


tivity. 


explained. 


Tuned Anode Experiment. 


Perhaps a simple experiment in recep- 
tion with a tuned anode and 
valve may be of interest. - The circuit is 
shown in Fig. 13. Here we have an 
aerial coupled to a tuned circuit con- 
nected to the grid and filament of a 
screened valve Vi 
of the valve we ‘have another tuned cir- 


ZOO? cuit, and both grid and anode circuits 


* Reproduced from Fig. 10b, p. ‘551, 
Experimental Wireless, September, 1926, 
“ The Amplification and Selectivity of. 
Neutralised. Tuned Anode Circuit.” 
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use of low-resistance grid leaks, as already 


screened ° 


In the anode circuit 
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N New sai Valve.— 
re lou v-loss coils. The valve was operated with a grid 
las of — r .o yolts, screen volts of + 70, and anode volts 
~ There was a good deal of latitude for the screen 
anode volts ; for example, the screen could be altered 
: more Volts each side of 70, and the anode could 
varied from 100 to 150 or more. The anode volts 
O d always’ exceed the screen volts. The screened 
lve > was resistance-capacity coupled to a D.E.5B anode 
: ag detector with ro% ohms in its output and an H.T. 
ge of 200 (D.C. mains). This again was resistance- 
aci city coupled to a B.x11 valve with a grid bias of — 27 
ys a loud-speaker output. At a distance of several 
s from 2LO the aerial circuit—aerial about 10 feet 
gh—could not be tuned without blasting, ż.e., signals 
e too strong. If the grid and anode circuits were 
zht to tune simultaneously, self-oscillation occurred. 
SA prevented by inserting a resistance in one or 
f the tuned circuits, and even then the tuning was 
y sharp. Actually the resistances were only used 
oe “because oscillation could be stopped by 
2 grid. circuit off tune or increasing bias. 
then quite selective. . The 
uality on TRASK loud-speaker signals was good. 
ho id be pointed out that no precautions were 
1 to reduce the capacity and other couplings 
‘minimum, and had this been done doubtless 
- stab bility margin would have been increased. As a 
matter c of curiosity an unneutrodyned D.E.8 H.F. valve 
vas inse A instead of the screened valve. This was 
ecompé inied by the usual squeal indicating instability, 
C wou ld not be tied down im any way except that of 
ustin g to a relatively very subdued amplification. 
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Summary. 


k a4 ‘ie novelty of the subject and of the fact 
sere sened valves are certain to attract widespread 
tention among wireless amateurs, it is well tọ crystalise 
salient features of this article. 

Owing to the extremely small electrostatic capacity 
the anode and control grid of a screened valve 
SRA to self-oscillation due to energy being fed 
the valve circuit is reduced to a relatively- ` 


LV Dr 


E 


3y Sor this small capacity the stable high- 
n FA plist per stage is much greater than 
an 1 unneutrodyned three-electrode valve. 
sause e the amplification is stable does not mean 
re is no ‘feed back. In general there will be a 
mo unt of feed back, but if the equivalent 
resist f. the tuned circuits in the valve circuit are 
ot t too | Wo scillation will not occur. The magnifica- 
on is a 3 pa the valve per se, together with that 
= to take every precaution not to add 
yt o the anode-grid circuit by improper wiring. 
J car fully screen succeeding tuned circuits to 
ect: roma; netic and stray capácity coupling. 
i ‘resistance of a screened valve is greater 
f ee Skee For ATE the 


‘can be considered to be connected across the condenser, 


"BONS 


a leak. The smaller the resistance the greater is 
its short-circuiting action on the condenser and the greater 
the damping. Thus the tuning would be flatter with 
a low- than with a high-resistance valve. Moreover, the 
selectivity with a screened valve of 1.2 x 10° ohms internal 
resistance will be greater than that with a three-electrode 
valve (neutrodyned, of course), say a D.E.5B of 3 x 10% 
ohms resistance. ‘The screened valve obyiously scores 
where selectivity is concerned. 

7. Owing to the necessity to preserve stability, and to 
the damping exercised by the valve, it is not essential to 
use low-loss. coils in the broadcasting band of wave- 
lengths. For example, a coil having an inductance of 
250 microhenries and a resistance of 3 ohms at 2LQ’s 
wavelength would be unnecessary. ‘The extra resist- 
ance put into the coil due to the valve is 16.8 ohms, or 
more than five times that of the coil.? 

8. The magnification factor of the screened valve is 
not infinite. It has a perfectly definite value depending 
upon the anode and grid voltages. It is much higher 
than that of the usual three-electrode valves because its. 
internal resistance is higher. For example, the valve 
tested has an m value of 7o when the grid bias is zero 
and 120 when the grid bias is —3.5 volts. For tuned 
anode circuits at frequencies of about 1,000,000 (300 
metres), these values cannot be realised owing to the neces- “ 
sity for lower magnification’ to maintain stability. The 
maximum step-up per stage depends upon the resistance 
of the tuned grid circuit and that of the tuned anode. 
It is in the neighbourhood of 40 at 2LO’s wavelength. 
For longer waves the stable magnification increases, but 


‘for shorter waves it decreases. 


would hardly be likely to occur because the grid swing 


a 


= in proportion to the reduction i in resistance (see Table e 


a A ONE view „Google x 


downward sloping portion be considered to have a nega- À 
Sh OO oM 


9g. The mutual conductance or change in anode current 
per volt change on the control grid is of the same order 
in a screened valye as in a three-electrode valve. The 
magnification factor of both types of valve is the-product 
of mutual conductance and internal resistance. For in- 
stance, at zero grid volts the mutual conductance is 
5.8 x 10-* amperes per volt, whilst the internal resistance 
is 1.2 x 10° ohms. ‘The product is 5.8 x12, and this is 
70, the magnification factor. 

ro. Both internal resistance and mutual conductance 
vary with the grid and anode yoltages. As the grid bias 
increases so also does the internal resistance, whilst the 
mutual conductance decreases. The product, however, 
increases up to a point. 

11, If the grid bias were —3.5 and the voltage swing 
on- the grid were from —2.5 to —4.5, distortion would 
ensue because the magnification on each side of the — 3.5 
volt bias would be different. This would introduce addi- 
tional frequencies, but in the case of a tuned anode these 


would be much less than 2 volts, and the grid bias would 
more usually be about + 1.5 volts. There is no doubt that 
_ distortion would occur in the L.F. part of an amplifier: 
12. At a certain point om the characteristic, when the 
anode voltage is less than that on the screen, the curve 
slopes downwards. The ‘screened valve may over the 


z There i is, of course, a gain with low-loss coils, but it is not 
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tive resistance (dynamic). If the anode voltage is set 
about midway on this downward slope and a tuned cir- 


cuit connected in series, oscillation will occur provided | 
the equivalent dynamic resistance of the tuned circuit at. 
resonance is arithmetically less than the negative resist- 


ance. : 


ANALYTICAL APPENDIX. 


There are doubtless a number of readers who desire to know 
how the various statements made in this article are substan- 
tiated by theory, and it is the purpose of this appendix to 
outline broadly some of the points raised in connection with the 

l valve and tuned anode. 

The equivalent circuit of a 
three-electrode - valve or a 
screened valve (assuming its 
internal resistance and mutual 
conductance to be constant) are 
identical. The circuit is shown 
in Fig. 14. The voltage of the 
alternator is 
formula can be deduced as fol- 
lows: when Z is removed the 
alternator will be in series with 
p. Thus the anode current 


a 

Fig. 14.—Equivalent circuit la = —, 
of screened valve. The D.C. . 0 
SEE ta coins m Now, hy definition the mutual 
there is no appreciable drop conductance 
in the D.C. volts, i.e., the è 
D.C. voltage on the valve is t 
sensibly that of the H.T. Kmi 

battery. g 


dera ; v 
This gives i,=gv,, so that “=gv, or m= PILo = My 


where m=gp=the magnification factor of the valve per se. 


Taking the load as an inductance L, we have its impedance as 


wL. Thus the alternator will supply current 
i : Volts Yq 
‘a = Total impedance —(9?--w?.2)¥ 
Dividing above and below by p we get | 
. | IVg , 
; | (1 + oy 
o 


But the voltage on the inductance v, = Lia, Or 


ta = 


v= n 
5T w2L2 p 
(+ 0” ) 


; l eee al TE 
If p is large compared with wL the fraction =e is negligible 
v 
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Danish Amateur Transmitters. 


The first society for Danish amateur : PQ’ 7 : 
transmitters came into being on August : TRANSMITTERS NOTES o Road, London, N.15. 
AND QUERIES. . 


loth under the title of ‘ Eksperimenter- 
ende Danske Radio Amatorer.’? The 
president is Prof. P. O. Pedersen, the 
eminent Danish scientist and Director of 
the Copenhagen Polytechnic. The execu- 
tive committee consists of the following 
well-known Danish wireless amateurs :— 
G. Bramslav (72M), H. Rafn (7EW), and | 
A. Christmas Eskildsen (7AX). The 
last-named is chairman of the Associa- 


Reports Wanted. 


| Wireless 
~~ World 
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Mr. J. Hartley (G 6JH), who has re- 
cently moved to 13, Springfield Road, 
Gatley, Cheadle, - Cheshire, will shortly 
resume operations on 8 and 45 metres. _ London, N.11, 
He will be glad to receive reports and adhe 


‘SEPTEMBER 7th, 1927. 


compared with unity. Thus v,=gwLr, 
=9Zvy 
=miutual conductance X anode 
impedance X grid swing, - 
or magnification=mutual conductance x impedance. ri 


In practice it will be found in many cases that p is smaller 


2 ; 
than Z, so that the term £ i must be retained. Thus the 


. p Peni eae 
“magnification will be reduced compared with its value when. p 


is infinite. It is easy to show that when p is finite the maxi-- 
mum possible amplification with an infinite impedance Z has 
a finite value gp. It is assumed, of course, that the D.C.. ohmic 


-resistance of Z is small enough to cause an inappreciable drop 


in anode voltage. Then 
ta = ASE. a A 
FFP] ae 
where 7 is the resistive and P the reactive components of Z and 
gor,fr?+- P?}! | 


But if Z=(r?+ )?)! =infinity, p in the term (p+r)? can be neg- 


te = te 


: v — ae 
lected. Hence we get = =gp, and this is the maximam pos- __ 


sible magnification, and is, therefore, the amplification factor 
of the valve per se. a: 
Coming now to the tuned anode, it is easy to show that at 
resonance the combination behaves as a dynamic resistance 
(there is no D.C. drop) 


where L is the coil inductance of A.C. 
a condenser C. my, 
Applying the above analysis, we get anode current 


i sa CIDRTOF volts KSE and the volts on R (the tuned 
* total resistance p+ R i 

goRvy R 
Ra ™ SER) 
identical with that for the magnification obtained with resistance | 
coupling in a three-electrode valve circuit. The actual magni 
fication is : 


mi ak oo R 
Mi wD I 
a . o + R 


Now, with -L = 2504H, r =3 ohms, C= 150unF, the value of 
R=5.5x10°. Taking p=1.2x 10° ohms we get 


resistance r tuned by 


anode) = i, an expression which is 


RPP 08, 
$ ot+R 67 . 
From Fig. 8 we find g=5.8 x 10~', so that m = go=5.8 x 1074 X 
1.2 x 10=70. l S 4 
Thus the actual magnification is 70x0.8=56. Making the- 
. R- 
coil resistance 9 ohms gives R=1.8x10* ohms and arn °° 
The actual magnification is 0.6x70=42—a value which makes 
more for stability than that with the low-loss coil. ` 


amateur transmitters on 23 and 45 metres. 
Mr. Dolphin’s address is 53, Higham 
Oo000 


New Call-signs and Stations Identified. 
Ralph H. Parker, Radio House, Wilson Rd. 


pak hwick, Staf 
Smethwick, Staffs, 
. 2BRI David D. Marshall, 41, Kelvinside Gdas., 
l Glasgow, N.W. 
5HK H. S. Beckett, 448, Redmines Rd., Lodge 
Moor, Sheffield. (Corrected address.) 
24UL J. Skidmore, Chevin Rd., Belper, Derby. 
2AXL S. Buckingham, 53, Beaconsfield Rd., 


J. Pearcey, Collingwood, Pinner View, 


I 
arrow, Middlesex. (Change of address. 
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tion. We understand that information tə collaborate with other experimenters. eb-V9 A. J. Demoor, 2, Champs, 48, Ghent. , 
concerning the activities of the Society o000 EV4DS F. De Saèddeler, 03, Avermed-{ppeng.° 4 
will appear in the new Danish wireless Mr. W. P. Dolphin (G 6DP) will be a E E E 9, Zagreb, Yago- 
journal, ‘‘ Radio Posten.” glad to arrange schedules with any Slavia, 
B 34 
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I A re ee P eed SN E S S ID Ee Rie VE T MOR NED MASTS pa ay (E 
A Description of the Bombay Station. (S 
TA By V. A. M. BULOW (Chief Engineer Indian Broadcasting Co., Ltd.). . E 
ay as fe 
is. thought that some account of the new broadcast- Before building operations could be commenced sanc- i 
‘| ing Stations at Bombay and Calcutta may be of tions in connection with the site, plans, etc., had to be 7 alt: 
~ interest. The Bombay station was opened by the obtained from the Government of India, the Government Tae 
Vice TOY, and the opening ceremony of the Calcutta of Bombay, the Municipality, and the Bombay Improve- Re 
Station by the Governor of Bengal took place on August mènt Trust. Fortunately, the general manager was ` ti 
26th. The following description refers primarily to successful in securing all the necessary permissions in a 
ae bay.. Calcutta may be taken as being similar, - record time. f s 
exce t where differences are pointed out. ~ The site at Worli was pegged out on March rq4th. ime 
hen the writer arrived in Bombay on F ebruary 25th Two months later the roof was on the building, while at at 
nd that the site for the Calcutta transmitter had the end of ten weeks it was possible to begin the installa- a 
| k decided upon on Jand which is to be a public park, tion of the plant. The building is a really substantial Ts 
Badin that for Bombay. In the latter case two possible - structure having stone foundations, brick walls, and ioe 
Sites w vere in view. Both of these were on open ground; tiled roof. Such rapid progress makes one doubt the a 
one ae: ir the racecourse, the other almost two miles truth of the saying that a tombstone is the reward of de 
r out, at Worli. The racecourse site was on rather him who attempts to hurry the East. E 
: lov-ly ing, ground, and it was abandoned in favour of } 3 et 
‘the The wisdom of this decision, from one point RE nae A S 
o V aes was proved at the beginning of the monsoon, for Owing to the open situation and the extensiveness of ye a 
the racecourse site was flooded, and, had the station the ground it has been possible to erect a “* pukka ”’ y F | 
been. there, engineers would have had to swim to their: aerial-earth system. The aerial, which is a four-wire a 
post iS ghar aYel cage T, is suspended from two self- -supporting lattice steel Re 
2 = The Station Buildings. towers, 150ft. high. The earth system consists of two sR ins 


bth $ stations are to have Marconi equipment of the circles of buried earth plates, each 25ft. in diameter, ~~ 
je power as 2L0, viz., 3 kW. to the oscillating valves, | under the centre of the aerial and in line with it. These ean? 
ae here the comparison ends, for the transmitters are to, are both connected -together on their adjacent sides and 
be ed in special buildings erected for the purpose. to the earth terminal of the set. Radiating from the 
The sites are open and on.the outskirts of the towns. It remote sides are numerous copper wires buried. just below 
may nbe” said, without fear of contradiction, that the the surface of the ground. In this way the earth-system 
B.] B.C. . has ‘no station to compare with the Indian stations. is miade to cover an area of approximately 80,000 square 
in 1 the Sie except Daventry. The building at Bom-  feet—?.e., a rectangle of gooft. long by 2ooft. wide. 

bay | goft. long, goft. wide, 15ft. high inside, and Jt is interesting to note that although elaborate mast 
conta ains a machine room, workshop, stores, office, and - erection equipment had been shipped with the masts the 
batter room, in addition to a fine room for the wireless Indian workmen would have none of it, and preferred to 
ore rely on their own bamboo poles for the little scaffolding 
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Broadcasting in India.— 
that was needed and for forming the shear-legs by means 


of which the stéel members were hoisted as the work 


proceeded. An iron ladder is fixed to one side of each 
mast and was put up as the mast grew, but the Indians 
scorned to use this—they preferred to exercise their skill 
and agility and scale the lattice work itself. Each tower 
was completely erected in-one week, and I doubt if this 
could have been beaten by any workmen in England. 

Owing to the loose nature of the soil it was thought 
desirable to increase the size of the foundations above 
that originally intended in order to reduce the weight 
per square foot upon it. Incidentally, this also increased 
the overturning factor of safety. Each tower is sup- 
ported on four concrete blocks, one at each corner, and 
the weight of these is 214 tons each. 


| _ (L) Native workmen 
\ | erecting a mast. (2.) 
i An early stage in the 
\ erection of masts and 
buildings. (3.) The 
transmitter buildings 
nearly finished, 
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Turning now to studio premises, we find these quite 
adequate for a commencement. ‘The Bombay studio is 
located in Radio House, Apollo Bunder. Each station 
has two studios. The Bombay dimensions being 54ft. x 
27ft. x 14ft. high, with gable roof above that forming 
the ceiling—a fine lofty room for a main studio. There 
is a small room, 12ft. x r2ft., which will be used for 
talks, lectures, news, etc. At Calcutta the two studios 
are 31ft.x2oft. 6in.x12ft. high, and 22ft. OM 
roft. x 12ft. high respectively. At both stations the 
natural resonance is reduced by means of ght curtains | 
hung on rods in such a way that it is a simple matter toy 
expose more or less wall and so adjust the echo to any 
desired amount. No drapery of any sort is used on the 
ceilings. It is not intended at present to make use of | | 
artificial echo, but rather to make the best use of natural 
resonance by reducing it to the requisite amount in the 
way mentioned. 


| 
| 
a 


Studio Ventilation. 


As it will be realised, studio ventilation offers a mice ~ 
problem in India. It has been decided that no attempt © 
will be made to give a perfectly silent background, and © 
therefore it has been possible to make use of natural q 
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ventilation. A number of fam | 
lights have been fitted down the- 
two long walls giving direct access 
to the open air. ‘These can be left — 
open even during heavy rain; as 
eaves overhang to the extent of 4 
about three feet. Then there are — 
numerous windows down one side ~ 
of the room, which can be opened 
to the outside air in fine weather; ~ 
while in wet weather see a : 
of double doors, giving access toa 
wide verandah, can be utilised fot — 
the same purpose. In the hot. 
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= Weather a number of fans or punkhas suspended from the 
_ Toof set up just that gentle breeze which makes the heat 


bearable. 


Á 


ras Control Room and Land Lines. 


In the control room, which is the nerve centre of a 
broadcasting station, we find two tables with apparatus 
_ foroperating two studios, but so arranged that equipment 
bd 0. 2 can be used with studio No. 1 should equipment 
No. r become faulty ;.and similarly for No. 2 studio. 
~ The various switching operations necessary in dealing 
With the input and the output of the amplifiers are\accom- 
_ plished by means of plug and jack boards as in the 
£ BEG stations. An innovation has been introduced in 
_ the stations of the I.B.C., however, in that these opera- 
~ tions are performed on cordless boards. ‘The latter are 
hot so elastic as boards having a number of double-ended 
€ cords, but the tangles sometimes encountered with the 
‘latter are avoided, as is also troublesome cord mainten- 
Tance, which, the writer understands, is particularly bad 
during the damp monsoon season in Bombay. These 
“cordless boards have been constructed by the Bombay 
“Telephone Company, Ltd., and considerable thought has 
been given to their design to ensure that they will meet 
all demands made upon them. It may be of interest to 
note that originally it had been intended to follow. the 
B.B.C. precedent and nse cord switehboards. The order 
Sa these had been Bars but it soon became evident 
that the delivery date could not be adhered to. This 


avoided, thanks to the telephone company already men- 
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created an awkward situation, but, happily, a crisis was. 


(4.) A general view of the two masts and station building. (5.) 
A corner of the Bombay studio. Mr. Page, the station director, is 
seen at the Reisz microphone, 


tioned who came to the rescue and whose assistance and 
enthusiasm in this connection the writer desires to place 
on record. 

On account of the very great distance between Bombay 
and Calcutta, and the unsatisfactory state of what lines 
there are connecting the two places, anything in the nature 
of simultaneous broadcasting as understood in the British 
Isles. is out of the question.. Wired wireless is an attrac- 
tive proposition, and the possibilities of using this method 
of linking up the two stations is being investigated. The 
problem of the successful transmission of speech and 
music is not so simple as might appear ; it is not such an 
easy thing as the application of wired wireless to tele- 
graphy. Another possibility would be the utilisation of 
avery short wavelength of the order of 20-30 metres, for 
the purpose of a wireless link. One hesitates to adopt 
such a scheme, however, because one feels that the re- 
broadcasting might be spoiled ‘by the éfforts of those who 
might seek to pick up the programme direct. It is feared 
that the oscillation trouble is not confined to the home 
country ! 


Short Waves. 


Speaking of the short waves reminds one of the very 
great demand there is for the relaying of the London 
programme by this means. Many people have been heard 
to say that broadcasting would be worth while if they 
could hear London. The use of a short-wave transmitter 
for the purpose of Empire broadcasting appears. to war- 
rant some optimism. Judging by the transmissions from 
Eindhoven on 30.2 metres, a wavelength in this neigh- 
bourhood would seem to offer distinct possibilities as far 
as India is concerned. The writer, heard something of 
the re-broadcasting of the London and: Paris: programmes 
on the night of June 23rd-24th, between 12.30 a.m. and 
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Broadcasting in India.—  — . | 
1.45 a.m., Indian-Standard Time, on the morning of 
June 24th. This was his first essay in this direction, and 
he was distinctly struck’ by the very slight fading and 
the almost complete absence of atmospheric and other 
types of interference. 


The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, “* The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address, | 


CONTINENTAL RECEPTION OF 5GB. 


Sir,—By now I suppose that thousands of letters have been 
pouring in on you as well as the B.B.C. headquarters regard- 
ing the new high-power British station 5GB. Perhaps my 
humble observations made at a rather more remote ‘‘ outpost ”’ 
may not be amiss. | 

My receiver is of British origin, “quite sensitive, and about 
as selective as most good neutrodynes. 

I first picked ,up the carrier wave of 5GB around 8 p.m. 
yesterday, August 22nd. By 9 p.m. signals were coming 


through quite clear, and by about 10 p.m. music was coming. 


through at full L.S. volume, brakes—figuratively speaking— 
having to be applied to avoid sadly overloading a D.E.5A in 
the output stage. 

The modulation struck me as particularly good, the tone of 
the transmitter being soft and yet full; fading was conspicuous 
by its absence. | 


There seems to me, however, to be one fly in what otherwise 


promises to be the perfect ointment! And that is the particular 
wavelength chosen for this station. The Berlin transmitter on 
620 k.c. was just edging in the least little bit, and as I gather 
from the Press here that this, particular station is going to 
double its output in the autumn, I fear that it may spoil to 
a considerable degree the reception from 5GB. >. 

Might it not be worth while to consider assigning 5GB a 
frequency of 600 k.c.? The next high-power station is Vienna 
on 580 k.c., so that 5GB would sandwich nicely between Berlin 
and Vienna with a safe margin of 20 k.c. either way. 

Perhaps mine is a lone voice in the wilderness; on the other 
hand, there may be many listeners on the Continent whose 
experience is shared by mine, but who would welcome, for 
several reasons, the opportunity of ‘‘listening in” on ‘this 
station with the least possible interference. 

Danzig. F. LESLIE BERGER. 

August 23rd, 1927. 


A 


REPRODUCTION OF GRAMOPHONE MUSIC. 


Sir,—Further to your article and circuit-diagram published 
in August 10th issue of The Wireless World, I think the fol- 
lowing method may be of interest to your readers who are not 
desirous of making alterations to their ‘‘ Everyman Four” 
receivers. 

A twin flex lead from the electromagnetic pick-up should be 
connected to a standard pin and socket coil plug. 

The Daventry loading coil is removed from sockets and the 
coil plug with flexible connection is inserted in its place. When 
the gramophone is in use the loading switch is open and the 
pick-up thereby connected in series with existing fixed grid coil. 

With an electromagnetic pick-up of 2,000 ohins resistance it 
is not necessary to use a transformer as it is quite safe to 
connect this directly between grid and filament as indicated in 
accompanying diagram. | 

With a valve of high amplification factor in the detector posi- 
tion resistance-capacity coupled to a suitable power valve, the 
volume obtainable for a given H.T. voltage is approximately 
30 per cent. higher than when the same two valves are used for 


SEPTEMBER 71h, 1927. 


It is good news that the B.B.C. are contemplating 
making experiments with a very short-wave transmitter. 


` 


We in India hope they will be an early success, so that- 


this great land may be able to listen to the programmes - . 


of the Mother Country and perhaps hear the voice of. the 
King-Emperor. [33 


~ 
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local station broadcast reception, operating as detector and low- 
. frequency. 


Scratch frequency filter circuits for all ordinary 
domestic use can be ignored, as this is considerably reduced by 
fitting a fibre needle in the pick-up. ‘ 
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Electromagnetic pick-up connections suggested by Mr. Duckworth. 


Should the pick-up not be provided with triangular- needle a 


socket a suitable adapter is sold by gramophone dealers, fitting 
in the round needle hole and holding triangular needles quite 
firmly. i 

Manchester. 


WILLIAM DUCKWORTH. 
August 23rd, 1927. 


B.B.C. ALTERNATIVE PROGRAMME POLICY. 


Sir,—Your Editorial in to-day’s issue on the subject’ of the 
alternative programmes appears to me to express very accurately 
the state of affairs which has arisen as a result of the mtro- 


duction of 5GB. ae 
I agree with everything that you have to say regarding the 
service to broadcasting which the B.B.C. is unintentionally 
doing by compelling listeners to resort to valve sets: for & 
choice of even two separate programmes, but the B.B.C. has 
been so insistent in the past on assuring the pnblic that they 1n- 
tended to consider first the erystal user that it will bə inter- 
esting to see what explanation they will give for the present 
state of affairs. B. P. 
Peterborough. { 
August 31st, 1927. l 
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_ HLT. from Private Lighting Installations. 
l have a private house-lighting set con- 
sisting of a battery of 20 large-size 
= accumulator cells, this giving me a 
= voltage of sixty, which I use to illu- 
~ minate my house. For some time past 
_ I have been using three of these coils 
~ for lighting the valves of my four- 
_ walve set, my H.T. supply consisting 
of large-size dry cells. As these cells 
will shortly require renewal I am 
wondering whether it would not be 
possible to utilise my lighting equip- 
= ment for H.T. supply also. Necdless 
= to say, I have a special arrangement 
= Consisting of oil engine and dynamo 
=. for charging my batteries, and am 
~ fully acquainted with the fact that 
= the three cells used for my L.T. sup- 
~ Ply become more quickly discharged 
= than the other cells, and I make 
‘ Ad da charging arrangements for 
them. D. B. 
_ Since your supply is only 60 volts, it 
“would be impossible to use this for sup- 
plying H.T. in a direct and simple man- 
‘ner to the receiver, as, naturally, 120 volts 
= will be required for the L.F. valves at 
any rate. Since you are already using 
three of the cells for L T. supply, and 
fully understand the necessity for making 
special charging arrangements, we think 
= you cannot do better than invest in one 
of those small machines commonly known 
as anode conyerters, since they appear to 
meet your requirements very aptly. 
These machines consist of a six-volt motor 
‘taking about 1 ampere or so, driving a 
_120-volt dynamo on the same shaft, the 
120-volt dynamo being specially designed 
for supplying plate current to power 


4 


* 


‘alves. - 
+ the “whole instrument is screened by 
being mounted in a metal container, and 
in this container is a complete smoothing 
‘unit of chokes and condensers. You 
will see, therefore, that. you can connect 
the input terminal of this device to the 
three cells which are already lighting 
your valves, and thus produce a thor- 
ou gh y dependable H.T. supply. Most 


~ “The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, written on one side of the paper, and headed “ Information Department.” 
_ Should be sent at a time, and must be accompanied by a stamped, addressed envelope for postal reply. Any diagram accompanying the 
~ question should be drawn on a separate sheet. No responsibilily will be accepted for questions sent in which do not comply with these rules. 


of these instruments are of good make, 
and can be thoroughly relied upon; they 
can usually be obtained in various types, 
some giving 120-volt output, and some a 
higher voltage. We advise you to write 
to Messrs. M-L Magneto Syndicate, Ltd., 
Victoria Works, Coventry, asking for full 
particulars. 
o000 


A Question of Volume Control. 

I have built a receiver consisting of an 
eficient H.F. stage, an anode bend 
detector, followed by two resistance- 
coupled stages, and in order to pre- 
serve good quality have made no 
arrangements for switching out valves 
or headphone work. The receiver is, 
in fact, a slightly modified form of 
your “* All-Wave Four” receiver. JI 
now find myself in the difficulty of 
wishing to run a loud speaker and a 
pair of headphones simultaneously for 
the benefit of a member of my family 
who prefers the latter form of recep- 
tion. What arrangements can I make 
for using telephones after the detector 
valve for headphone reception, whilst 
at the same time the loud-speaker is 
operating after the fourth valve? 

RSE., 


You are not advised to put in any 
switching arrangements, or any arrange- 
ments for using your telephones after your 
detector valve Your best plan would be 
to use a choke-filter output circuit, or 
output transformer, after the final valve 
of your receiver, and you could then 
connect your loud-speaker and telephones 
in series, and at the same time shunt the 
telephones with a volume control, of 
which many specimens are upon the mar- 
ket. -Most of these volume controls con- 
sist of a suitable resistance having a 
variation between 0 and 40,000 ohms. 
They are made by various firms, such as 
Messrs. Automobile Accessories (Bristol), 
Ltd., 93-95, Victoria Street, Bristol; 
Messrs. Marconiphone Co., 210-212, Tot- 
tenham Court Road, London, W.1; and 
Messrs. Dubilier Condenser Co., Bucon 
Works, Victoria Road, North Acton, etc., 
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One question only 


all of which give satisfaction. © Alter- 
natively, you could use a special volume 
control plug. This matter was, however, 
gone into fully in an article on page 205 
of our August 17th issue. 
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Two-volt Valves in the 
= “ Everyman Four.”’ 


I am intending to build the`* Everyman 
Four” receiver from the description 
given in your book entitled “ Hvery- 
man Four.” I am, however, going 
to use two-volt valves throughout, 
and shall be glad if you will give me 
the correct values of the fixed 
resistors R, and R,, and also any 
other advice concerning valves which 
you think might be useful to me. 


Aus Woks 


In the original. description of the 
receiver it was advised that six-volt 
` valves be used in all positions except the 
detector position, where a two-volt valve 
was advised, since it was fouad that a 
two-volt valve made a better anode 
bend rectifier than a six-volt valve, all 
other things being equal; but, naturally, 
six-volt valves give better results else- 
where, as has been recently pointed out 
in this journal, Since a six-volt accumu- 
lator had to be used, it became necessary 
to insert a resistance in series with the 
two-volt filament. of the detector valve 
in order to drop the unwanted four volts, 
> and so safeguard the filament from being 
overrun. The value of the series fila- 
ment resistance, which was a fixed one 
and not a variable one, was determined 
solely by Ohm’s Law, the formula used 


/ 


being R=—, where R is the resistance in 


ohms, E the volts to be dropped across 
the resistance (4 volts in this case), and 
© is normal~value of filament current 
taken by the valve. l 

It will be seen, therefore, that the 
value of this wesistance would not be the 
same for all two-volt valves, but, would 
depend on whether the two-volt valve was 
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310 , 
of the 0.1 amp. type, the 0.3 amp. type, 
etc.. Since there was a voltage drop of 
four across this rheostat, it will be appa- 
rent that by returning the detector valve 
grid return lead to some spot on the 
resister a negative bias could be given 
to the grid, and if the fixed resistor had 
a sliding arm like a potentiometer we 
should have a continual variable - value 
of grid bias from 0 to 4 volts, which 
would have been ample for the detector 
valve, and it would have enabled us to 
adjust the detector valve grid bias fairly 
critical. Since a fixed resistor with a 
sliding arm was not available, two fixed 


resistors were used, it being necessary, ' 


of course, that the sum of the two resist- 


ances equalled the total value of resist- 


ance required according to Ohm’s Law, 
as We have previously mentioned. 

A moment’s thought will make it clear 
that by juggling with the values of these 
two resistances we could fix the grid 
potential at any value we wished. Thus, 
if R, and R, were equal, the voltage drop 
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values with which to experiment. With 
two-volt valves worked off a two-volt 
accumulator, we have only 0.2 of a 


volt to drop across a resistor (most two- 
volt valves work to 1.8 volts), and natur- ' 


ally 0.2 of a volt is not sufficient bias for 
the detector. It becomes necessary, there- 
fore, to abandon the taking of grid bias 
automatically by virtue of the potential 
drop across the filament resistors, and to 
use the grid battery which we already 
have in the set for this purpose, and the 
circuit needs to be amended slightly. In 
Fig. 1 (a) we show the original arrange- 
ment; in Fig. 1 (b) we show the amended 
arrangement. It will be seen that there 
is still a resistor R in series with the de- 
tector valve filament, its only office, how- 
ever, being to safeguard the filament, and 
its value is ascertained solely by Ohm’‘s 
Law, following the example we have 
already given. With the two-volt accu- 
mulator used “with most two-volt valves, 
it can be left out altogether. l 
The condenser C shown in dotted lines 
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tant station at good strength and not 
hearing it at all, owing to the necessity 
for adjusting the working point of the 
detector valve accurately on the sharply 
defined curve. No current is taken from 
the grid battery (which may consist of 
two small cells), since the potentiometer 
winding is across the L.T. battery. The- 
drain on the filament accumulator is only 
0.015 ampere, which is, of course, neg: 
ligible for an L.T. battery. 

We would point out that in the case. 


of a set using four-volt valves throngkoat-. 


the same ruling holds good as in the case 
of your set, using two-volt valves through- ` 
out, or indeed even if six-volt valves are 
used. Whatever combination is used, ib 
is strongly advised that the original 


method shown in Fig. 1 (a) be abandoned ` 


in favour of methods (b) or (e). 
With regard to valves, you cannot do 
better than refer to the reply given to 
“C. F. T.” on page 737 of our June 8th 
issue, where the matter was gone into 


‘very thoroughly. 
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Fig. 1.—Detector circuit modifications in the ‘“ Everyman Four” when using two-volt valves. 


across each would be 2 volts, and by join- 
ing the grid return lead to the junction 
between the two resistors a two-volt bias 
would be applied to the grid. Similarly, 
we could have used a different value at 
R, compared to that of R,, so causing 
a different voltage drop across each, and 
thus varying the potential on the grid of 
the valve (whose return lead would still 
be attached to the junction between the 
two resistors) according to the relative 
voltage drop across R, and R,. The 
effect would be, in fact, the same as if 
we had had a slider sliding up and down 
one resistance, such as we have already 
discussed, but instead of giving us a 
continually variable arrangement it would 
be variable in only comparatively rough 
steps unless we obtained a very large 
number of fixed resistors of different 


is more or less optional, and is intended 
to prevent the H.F. energy wandering 
through the set to the grid battery, and 
thus possibly in some cases causing in- 


stability. By using the grid battery in’ 
. this manner, we can vary the detector 


valve grid bias in steps of 14 volts, but 
owing to the fact that many modern 
valves specially designed for anode bend 
rectification have a very sharply defined 
bottom bend, it has often been found that 
this arrangement is too coarse, and the 
arrangement shown in Fig. 1 (c), which 
was used in the “ All-Wave Four” re- 
ceiver, 1s much to be preferred, although 


it necessitates a small extra grid battery _ 


for the detector valve grid alone. An ar- 
rangement such as is shown in Fig. 1 (c), 
used with modern valves, often makes 
all the difference between getting a dis- 
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A Critical Value of Condenser. 


~ 


a small blocking condenser 
connected between the low-potential 
end of the tuned. grid circuit of an 
H.F. valve and L.T., the actual bot- 
tom cnd of the coil winding gomg 
toa G.B. tapping. This value seems 
.to vary greatly in different sets de- 
scribed. Tsa it critical? T, 8. D 


The value is by no means critical, and - 
it is necessary only that the value shoul 
be just large enough to by-pass all B.£ 
energy, thus preventing the H.F. energy 
straying along to the grid battery, an 
possibly causing instability, especially ¥ 
the grid battery is situated at the other 
end of the set. The average value used 1$ 
0.01 mfd., which is ample. 
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CONFOUNDING THE PESSIMISTS. 


OR months past we have persistently aves 
cated the erection of a short-wave Empire 
_ broadcasting. station in this country, and 
_ little by little the stubborn resistance-of the 
B.B.C. to the project has been broken down 
until at last we have obtained the assurance 


from the B.B.C. that before the end of the ` 


year they will have’ a short-wave station in operation. 
We find it very difficult to understand the attitude of 
the B.B.C. towards this project. They have had before 
their eyes the evidence of the possibilities which the Dutch 
and American stations have provided, yet they declined to 
aceept the point of view that the art of short-wave trans- 


= mission and reception had reached a stage where 


the erection of a transmitter here would be justi- 
fied. It seems almost amusing, therefore, that in 
carrying out. the recent rebroadcast of the Austra- 
lian ‘short-wave station the B.B.C. have themselves 
proved to the listening public that the establish- 
ment of broadcast communication between this country 
and the Empire is an achievement which need be by no 


means so remote of fulfilment as the B.B.C. by their pessi- 


mistic attitude of the past months would have us believe. 
Satisfactory reception of the Australian station is achieved 
direct, even on one valve, in this country, and although 
the retransmission by the B.B.C. through their station was 
naturally not-so good as could be obtained by direct re- 
ception, yet our readers will agree that it was sufficiently 
successful to render the speeches intelligible and the music 
more than recognisable, whilst it is reported that the trans- 
missions carried out by Mr. Marcuse have been received in 
Australia sufficiently well to justify rebroadcasting them. 

If this can be done with an amateur station, are we not 
justified in looking for far superior results from a station 
erected with all the resources of the B.B.C. behind it and 
sufficient funds to carry it through? But however suc- 
cessful the B.B.C. may be with the transmissions of their 
short-wave station when it, is ready, as promised, before 
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the end. of this ` year, no amount of success will quite wipe 


out the feeling of disappointment which is so general that | 


-we in this country have failed to respond to the desire 


existing in the Dominions for broadcast contact with’ the 
home country. . If only one could instil into those respon- 
sible here for conducting: Empire broadcasting some of 
the: enthusiasm which was conveyed in the speeches of 


‘those who took part in the first programme from Australia 


we should not be waiting now to return the compli- 
ment of that transmission. 

Under ‘‘ Correspondence ”’ in this issue we publish a 
letter from a reader in Cape Town. The letter is, perhaps, 
somewhat bitter in its attack on our lack of enterprise in 
the home country, but we publish it because it is typical 
of the opinion to which expression is being given through- 
out the Empire. We realise that we have devoted much 
space in The Wireless World to this topic, and we may 
have wearied some of our readers with our persistence, but 
our action was prompted by the conviction that the time 
had. come for some action to be taken, and we believe that 
the importance of the establishment of Empire broadcast 
communication will only be recognised at its full value 


‘when we can look back on its inauguration as a landmark 


in history. 
Oo000 


THE LIFE OF 5GB. 


OME doubt has been expressed as to whether 5GB, 
S because it’ is an experimental station, is going to be 

‘permanent or not. In an interview with Capt. 
Eckersley we were assured that 5GB will continue to 
transmit at least for twelve months and that other stations 
of the Regional scheme are not likely to be established 
for operation before within. that period. 

It should also be reassuring to those who contemplate 
modifying their sets to increase selectivity so as to receive - 
the alternative programme from 5GB that in improving 
them along these lines their receivers will be equally 
applicable when the Regional stations are in operation. 
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Constructional Details of Two Short=-Wave Broadcast Receivers. 


ACTS recently revealed in regard to the use of short 
waves for world-wide broadcasting indicate im- 
mense possibilities. 


taken some while to acquire confidence in the potentiali- 
ties of a short-wave broadcasting service as a means of 
covering the face of the globe. Representing the view 
of its readers, particularly those enthusiastic experimenters 
resident in our colonies, it has been the policy of this 
journal to press for the introduction of the short-wave ser- 
vice, and now, during recent weeks, it has been seen that 
the foundations have been well laid. | 


World-wide Broadcasting. 


The writer would be the first to admit.that the quality. ` 


and nature of reception across thousands of miles using 
short waves is a vastly different thing from tuning in the 
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A more uniform control of regeneration is brought about by the 

use of a resistance in place of the usual choke. The transformer 

hre a liberal primary winding and incorporates the bridging 
condenser shown here. 


It has long been known that 
telephony transmissions from stations using ultra-short . 
wavelengths can be heard in remote parts, yet it has’ 


local station at ten miles, and it is this difference of effect 
that has formed the basis of the tardiness of the British 
Broadcasting Corporation in giving its support to the 
scheme. Home and Empire broadcasting must not be 
viewed from the same standpoint or, otherwise, by mere 


In order not to limit the permissible range of grid potential swing 

in the L.F. amplifier, the resistance-coupled stage precedes the 

transformer coupling. A high impedance value is used as a leaky 

grid detector with potentiometer control. 
contrast the results obtained in the transmission across the 
globe would prevent the service ever getting a start, yet 
the results are amply satisfactory for conveying enter- 
tainment to listeners throughout the Empire. One could 
not help noticing the sentiments of the announcer of the 
Sydney, Australia, station when he opened with ‘! Hallo, 
dear old London,’’ and many letters written in this strain 
have been published ‘in the Correspondence columns from 
readers throughout the Empire. . 
B 10 
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Short Wave II and Short Wave III.— 

‘The sheer fascination of listening- in to these long- 
distance broadcasts has created a demand’ for a new type 
- of set—a short-wave broadcast ‘receiver—as distinct from 
the type of receiving set used by the short-wave enthu- 
siast. The. requirement is for a set tunable from ro to 


The 
turns are wepaced wound and secured to very thin celluloid. 


Robust interchangeable coills cover a wide wave-range. 
100 or more metres, free from capacity effects, possess- 
ing a particularly smooth control of regeneration and as 
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coupling. 
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l ; å 
tuned circuit will be such that a maximum potential across 
the coil is maintained. The contral-of regeneration is, 


` moreover, facilitated, while each coil covers only a limited 
~ range and carries a reaction coil of the requisite size. 


The closed circuit and reaction coils are carried on 
“ Bakelite ’’ strips with four-pin mounting, the grid coil 
being linked with the aerial by means of inductive 
Only one aerial coil is used over the ehtire 
short-wave range, the turns being supported in.an insulat- 
ing clip and hinged from a two-pin base which gives sup- 
port to the aerial terminal. On the higher range of short 
waves the coupling between aerial and grid coils is essen- 
tially inductive, though on the ultra-short wavelengths the 
coupling becomes a capacity one, as evidenced by the 
fact that only a small change results when the earth end 
of the coil is disconnected. It is desirable to avoid nutted 
connections in a tuned short-wave circuit, and positive con- 
tact is ensured by soldering the end of the wire to a small 
brass bush, which is in turn actually in soldered contact 
with the split pin. The manufacturing details of these 
coils have been developed by Collinson’s Precision Screw 
Co., Ltd. An ebonite plate fitted with six sockets and 
long connecting tags supports the coils, and is elevated 
on ebonite pillars so that the coils may,- in the case of a 
compact set, be arranged external to the cabinet away 
from masses of metal such as tuning condensers, inter- 
valve transformers, etc., and remote from the nang 
capacity effects of the operator. a 
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easy to operate as the more orthodox broadcast receiver. ra e wa 


Short-wave Interchangeable Coils. 


To fulfil the first re- 
quirement interchangeable 
plug-in tuning coils must be 
used. The form of construc- 
tion adopted has many ad- p Z7 = 
vantages. The coils are 
robust, and will withstand | 
rough handling, although the . 

turns are air-spaced and are :; 
‘Supported by the minimum | 

-of dielectric material. The 
leading-out wires do not pass 
down through the former of 
the coil as required by the 
vertical form of mounting, 
and the leading-out wires of 
the grid circuit inductance 
do not exceed rin. in length. 
These coils are similar to 
the form of construction de- 
veloped by the Grebe Cor- = 
poration in the United /: 

States and. now produced by |: 
several’ American radio | Uy 
manufacturers. With -a.f 0 oe ee hes ein 

successful system for inter- + ~~~ Dee 
changing coils a small value 
.of aerial tuning condenser 
may be used, so that the in- 
ductance-capacity ratio of the 
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This view serves as a good guide as to the paths taken by 
E 200d gulde as to u wiring. 
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Short Wave II and Short Wave m. 
Small Capacity Tuning 

Condenser. 

To obtain a convenient 
tuning scale the capacity 
change of the condenser fol- 
lows a logarithmic law. Its 
maximum value is as low as 
130 micro-microfarads. A 
. geared tuning dial is neces- 
sary, and it is desirable that 
the operating knob should be 
large not only for conveni- 
ence of handling, but so that 
the surface leakage path can, 
if necessary, by careful fin- 
gering be made as long as 
possible. It is most impor- 
tant that the friction sur- 
faces.of a geared dial move 
without microphonic vibra- 


tion as this might be im- 
parted to the valves, for on 
short wavelengths valve 
microphonic properties are Bilsuw St to serye na aia! Undteators" Dy ia 
intensified. This special 


condenser for short-wave tuning 
Ormond Engineering Co., Ltd. 

- For uniformity a condenser of similar outline is used 
for reaction control, its scale of adjustment being sufh- 
ciently critical. Although the capacity is 250 micro- 
microfarads, the overall depth behind the peer is uniform 
with the tuning condenser. 


is a product of the 


Short-wave and Microphonic Noise. 


Care must be taken in short-wave work in the selection 
of the holder which supports the detector valve. What 
might appear to be a non-microphonic valve-holder by 
the fact that it is fitted with coiled springs may actually, 


Dimensions ior laying out the components of ‘he two-valve set. 
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C, 3in.—holes for screws and back nuts 
D, din. and countersunk for No. 4 wood screws. 


on critical adjustment in the short-wave circuit, be found 
to be an additional source of microphonic noise. This is 
clearly evidenced by the pitch of the note set up, brought 


about by the circuit constants becoming changed by the 


vibrating valve mount. 

It should be noted, also, that the components of the 
tuning circuit possess microphonic properties on short 
wav elengths. The vibrating plates of a condenser, shaky 
wiring, or the loose turns of a coil can all produce micro- 
phonic noise. This is easily demonstrated by bringing 
an absorption wavemeter, say, to within nine iache: of 
the grid-plate coil of the just oscillating set and tapping 
the wavemeter container. 

: the telephones which sug- 
gested to the writer the use 
of a tuning fork attached to 

_ the wavemeter so that its 
note is heard at resonance, 
the vibrations being actually 
transferred to the plates of 
the -.wavemeter condenser, 
causing minute changes in its 
capacity. Valve - holders 
should, of course, possess a 
minimum of dielectric 
material, and the two types 
shown in this article, as well 
construction, have beer 
found particularly good. 

Designs are given for both 
a two- and a three-valve set, 
and the choice as to which 


sonal rather than technical. 

For ‘instance, apart from 

cost, D.E.5 ` type valves 
B 12 


A ringing sound is heard in, 
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as others of nearly similar , 


might be constructed is per- 


_and for this reason it is neces- 


‘in the plate circuit of the detector 


the anode circuit is lost in the 
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1 Aluminium jäi 12in. x 7in. X $in. (hard rolled sheet.) 

I Baseboard, 12in. x Gin. x jin. 

1 Variable condenser, 0.00013 mfd., Logarithmic scale (Ormond). 

I Variable condenser, 0.00025 mfd., Logarithmic scale (Ormond). 
- -Set of Short-wave coils and stand (Colvern, Collinson’s Pre- 

cision Screw Co., Ltd., Provost Works, Macdonald Road, 
-~ Walthamstow, London, E.17). 

1 Potentiometer (Igranic). 

2 Friction control dials, Type R/137 (Ormond). 

1 L.F. transformer, 34 to 1 (A.F.3 Ferranti). 

2 Valve holders (Bowyer-Lowe Co., Ltd.). 

1“ Wearite” or“ Benjamin” switch. 
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requiring a heavy filament current are used owing to their 
non-microphonic properties, and liberal filament current 
supply may present difficulty. The three-valve set will 
not have a greater range of reception than the two, though 
the signals will be slightly stronger and, in consequence, 
the set will be more susceptible to microphonic valve'noise 
when the table is knocked or the loud-speaker stood im- 
mediately alongside. | 


Resistance Instead of R.F. Choke. 


The tuning circuit having been discussed, the only un- 
usual detail in the two- valve set is the use of a small 
clip-in resistance having ` only low 
capacity between its ends connected 


valve in place of the more orthodox 
choke coil. Its*value is 50,000 ohms, 
ample to permit of the functioning of 
the reaction condenser. Unlike a 
choke coil, it is entirely free from 
resonances, which produce the well- 
known effect of “‘ blind spots °’ on the 
reaction condenser scale where 
regeneration is only possible by 
increasing to a maximum set- 
ting, rapidly readjusting again 
to a low value as soon as the 
tuning is moved from the criti- - 
cal. wavelength. Part of the 
signal ` voltage is, of course, 
dropped across this resistance, 


Sary to use a_ transformer 
possessing high primary induct- 
ance, so that only a small part 
of the potential developed in 


resistance. Before adopting the 
resistance, tests were made with 
a high-frequency choke, and the sig- 
nal did not appear to be in any way 
superior. The actual value of resist- 
ance adopted was a matter of experi- 
ment, and, being comparatively low, 
has ample current-carrying capacity. L. 
In the three-valve set a choke coil a 
must necessarily be used or a loss of 
signa] strength would result from con- 
necting 50,000 ohms in serie with 
B 13 - 
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LIST OF PARTS.—SHORT WAVE II. 
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1 Grid leak, 5 megohms. 

1 Resistance, 50,000 ohms (Ediswan). 

2 Resistance holders (Dumetohm, Dabilier Condenser Co., Ltd.). 

1 Fixed condenser, 0.0001. 

1 9-v. grid bias battery. 

2 Grid bias spring battery clips. (Deckorem, A. F. Bulgin & 
Co., 9-11, Cursitor Street, London, E.C.4). 

2 Ebonite shrouded telephone terminals (Belling & Lee). ` ' 

1 Cabinet, 12in.x7in.x7in. deep, with slotted top and lid, 
preferably finished in green polish with black front beading 
(W. & T. Lock). 

Wander plugs, flex, screws, wire, etc. 
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the 100,000 ohm anode resistance and passing on to the 
first L.F. valve only that portion of the signal voltage 
which is set up across the coupling resistance. This coil 
is sectioned to reduce the self-capacity and assembled on a 
Paxolin tube, the turns being arranged as a compact 
air-spaced winding of small diameter so that the turn-to- 
turn capacity is small and the field of the coil is limited, 
eliminating the possibility of local station pick-up if the 
set is to be operated within a short distance from a high- 
power broadcasting station. — 
Potentiometer Control. 
To afford a critical control of regeneration a potentio- 


Note the turned-up clip 
the 


Another view of the Short Wave IT. 
of the resistance holder to facilitate the removal of 
: stance. 
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Short Wave II and Short Wave IMI.— = = 8 — 


meter is included in the circuit, though for maximum - 


signal strength the aim should be to use the potentio- 
meter to apply a positive bias. When searching, how- 


ever, it may be set over to the negative side and slowly 


advanced to positive when bringing in the required signal, 
at the same time adjusting the reaction condenser and 
making the necessary slight compensating adjustments on 
the aerial tuning dial. The best values of grid leak and 
condenser for short-wave telephony reception are about 
4 to 5 megohms and o.ooor mfd. ~ 


‘Preparing Aluminium Panels. 


Turning now to the construction of the sets, one would 
recommend the use of metal panels. 
minium sheet (British Aluminium Company) of 53; in. 
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Leads and exact branching points of the two—valve set. 
the baseboard 
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“gauge is comparatively easy to cut to size, and can be 


Hard rolled alu-. 


Most of the battery lead wiring is beneath 
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drilled with almost the same facility as ebonite.. Panels 
exact to size, figured and lacquered, can be obtained 


(White Bros. and Jacobs, Ltd., 46, Chalk Farm Road, 
London, N.W.1.), while, if the reader cares to finish a 


panel himself, there will be no difficulty in producing 


. the mottled effect by rotating beneath the thumb a piece 


of the finest grade ‘‘ blue back ’’ emery paper at intervals 
of about gin. in straight lines across the panel. It is worth 
while treating both sides of the panel in this way, and, 


while the markings are still bright, applying a transparent 


lacquer or one having amyl acetate as the solvent. The 
only screw heads, other than the dial indicators, appear- 
ing are those that secure the baseboard, and for uniform- 
ity with the white aluminium they should be warmed, 


dipped in soldering flux, and then. tinned. 


The condensers are at- 
tached without bushing, and 
to make up the thread of the 
one-hole fixing jin. spacers 

are inserted at the back of 
the panel. These should not 
exceed about xin. in dia- 
meter, or there will be dis- 
tortion.of the condenser, and 
care is needed when tighten- 
ing the centre. screw to avoid 
pulling the moving plates out 
of position. The movement 
of the dialy is limited by a 
~- | peg held under the centre 


| that it stops the rotation of 
„| the condenser: at exactly the 
maximum capacity in order 
to prevent: the plates over- 
turning. The dials should 
then read exactly 180°, and 
it will be found that the o 


: indicator, though this time 
the rotation is limited by.the 

-moving plates coming into 
‘contact with the bar on the 
condenser. — 


` + Details of Assembly. 
. The potentiometer is se- 
| cured by means of screws 
-and nuts in preference to the 
one-hole fixing with which it 
is provided,: the centre hole 


' clearance to the spindle. As 
it does not improve appear- 
ance, the: silvered indicating 
plate of the potentiometer is 
omitted. It will be seen that 
the face of the panel con- 
nects through the frames 
of the condensers to the 
L.T. —. It is advisable to 
scrape away the lacquering 

B 14 


nut, which should be so set 


precisely coincides with the ` 


being drilléd out’ to give’ 


Drilling details for the panel of the Short Wave III. Hole sizes are giyen in the drawing of the panel of the two-valve set. 


under the condenser fixing nuts to ensure good contact, 
so that it only becomes necessary to clamp up a small 
piece of bent metal under one of the potentiometer ter- 
minals, bedding this, also, against the cleaned face of 
the panel before tightening up the fixing screw. 


ee 
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pasis 


The Short Wave III. Small ebonite cleats are useful for holding down the battery and 
L.F, leads tightly against the baseboard. 


The ‘fon and off’’ switch, being connected in the 
positive L.T. lead, must be insulated from the panel, the 
bushes being made from pieces sawn off of din. ebonite 
tube or drilled ebonite sheet. 

Assembly is carried out according to the dimensional 
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1 Aluminium panel, 18in. x 7in. x 3,in. (hard rolled sheet. ) 

1 Baseboard, 18in.x 8in.x in. 

1 Variable condenser, 0. 00013 mfd., Logarithmic scale (Ormond). 

1 Variable condenser, 0.00025 mfd., Logarithmic scale (Ormond): ` 

2 Friction control dials, Type R/137 (Ormond). 

Set of Short-wave coils and stand (Colvern, Collinson’s Pre- 
cision Screw Co., Ltd. Provost Works, eMacdonala Road, 
‘Walthamstow, London, E.17). 

I Potentiometer (grante). 

I L.F. transformer, 2 to 1 (B.T.H. ). 

3“ Tiger” valve holders (Athol). 

1“ Benjamin” or“ Wearite” switch. 

1 Grid leak, 4 megohms. 

2 Resistance holders (Dumetohm). 
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drawings, the baseboard of the two-valve set being ele- 


vated on $in. battens so as to accommodate low frequency 


and battery leads beneath it and to give clearance to the 
projecting stems of the terminals. In the case of the 
three-valve set there is a recess in the base of the cabinet, 
so that there is no need to raise the baseboard to accom- 
modate the underneath wiring and terminal stems, though 
if a different form of cabinet is used from that specified 
the fitting of battens becomes necessary.. 

Spacers made from fin. ebonite sheet are inserted under 
the porcelain Athol valve holders to prevent the grid and 
plate connectors making contact with the baseboard. This 


precaution is only essential, of course, in the case of the . 
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2 Fixed condensers, 0.0001 mfd. 
1 15-v. grid bias battery. 
1 Anode resistance, 100,000 ohms. 


1 H.F. choke (Watmel Wireless Co.). gat E 


1 Fixed condenser, 1 mfd. 

.1 Fixed condenser, 0.1 mfd., mica. 

6 Ebonite shrouded terminals, optional (Belling & Lee). 
2 Ebonite shrouded telephone terminals (Belling & Lee). 


1 Ebonite shrouded earth terminal (Belling & Lee). 


2 Ebonite shrouded aerial and counterpoise terminals (Belling & 
Lee). 


1 Cabinet, 18in. x 7in. x 8in. deep, fall front (Carrington). 
Sistoflex, wire, Wander-plugs, flex, screws. 


- 8 
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Tapping for the fixing screws can be avoided by drilling 
an under-sized hole. 
holes on the baseboard for securing these uprights, as 
regards the two-valve set, in order that the strip may 
exactly coincide with the slot. in the top of the box, 
though the wood may be slightly bevelled away on the 
underside to guide the strip into position. These rods 
are 6;%in. and 2;%;in. reper! for the two- and 
three-valve sets. 


Precautions when Wiring. 


Take every care possible when wiring, particularly in 
regard to the tuned closed circuit and the grid and plate 
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The positions of the components on the baseboard of the three-valve set. 


detector valve. The clips of holders for the grid leaks 
may with advantage be bent up to facilitate the insertion 
of the resistances. 

Drilled ebonite rods gin. in diameter support the coil 
platform. If these are made by the reader, he is re- 
minded of the need for making the ends perfectly square. 


leads of the detector valve. Wires which pass down 
from the coil holder strip, in the two-valve set, may be 
tied with waxed thread to the upright pillars. No. 18 
S.W.G. tinned wire is used, and all wires running along 
the face or beneath the baseboard should be slipped in 
ee before being bent to shape. 

. | B 16 


Care is necessary in locating the- 
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CONNECTS 
WITH PANEL 


Practical wiring of the Short Wave III. The battery terminals may be abandoned and substituted by a row of tags screwed to the 


baseboard. One common H 


Small ebonite cleats sawn from ebonite sheet and 


measuring about Zin. x din. x ĝin., for securing the sur- 


face baseboard leads, will be found particularly useful 
for clamping the wire in position. ' 

As the panel is in contact with the baseboard, and in 
turn connected with the battery supply, nothing will be 
gained by providing an elevated ebonite terminal strip, 


and, in fact, the insulating properties of dry wood to the. 


D.C. potentials of the batteries are far in excess of the 
insulation existing in the ‘batteries themselves. Ter- 
minals, or merely connecting tags for use with permanently 
attached battery leads, are screwed on to the wood. Tele- 
phone terminals also are put through the baseboard, and 
3in. holes should be made in the case for inserting the 
telephone tags. It is not essential to provide separate 
H.T. terminals for each valve in the three-valve set, as 


T. positive terminal is satisfactory. 


the resistance coupling following the detector valve de- 
mands a higher value of H.T. for self-oscillation on all 
wavelengths, and critical adjustment of the plate volts 
of the detector valve is not required. 


Threshold Oscillation. 


When searching for distant stations rotate the reaction 
dial backwards and forwards all the time, through a few 
degrees, while slowly advancing the tuning dial over its 


entire scale so as to ‘‘ feel ’’ the point where self-oscilla-. 


tion, as indicated by a faint breathing sound, occurs. 
The set must not go into regeneration with a ‘‘ pop,” and 
using the valves suggested earlier—type D.E.5 or 
D.E.5B in the case of the resistance-coupled detector 
valve—there should not be any difficulty in. obtaining 
exceedingly critica] control of oscillation. 

l B 18 
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‘Short Wave Ii and Short Wave IL.— 
Between the setting on the reaction dial of strong oscil- 
lation where signals are weak, and the point where the 
condenser just creeps into escillation, will probably be a 
movement of never less than 10 degrees on the dial, and 
at some settings considerably more. There will always 
be at least one degree to move over when obtaining good 
quality from distant telephony stations, and the dial can 
` be rotated backwards and forwards, any setting giving 
just the same effect irrespective of the direction of rota- 
tion. There will be very little need to widely swing the 
reaction condenser except 
when using, perhaps, one 
particular coil and when the | 
wavelength to which the set 
is tuned corresponds with an 
harmonic frequency of the 
aerial. To tide over this pre- 
cise setting with a good con- itt 
trol of regeneration the aerial °°. 
coil may be dropped over, %4: 
say, to an angle of less than %7 
45° from the horizontal,  < -- 
though the normal position eS 
should be, perhaps, about 
10° from vertical. Failure ; 
to. obtain regeneration is’ \ 
often :due to a fall in the , 
H.T. battery potential, and 
the simple expedient of keep- 
ing a testing voltmeter to 
hand is strongly advised. 


Operating Hints. 

The earth tag of the coil is 
not shown connected in the | Bost e 
wiring diagrams as ìt'will be EAREN 
found that a counterpoise, 
or separate earth connection, 
` may give better results when 
receiving from a particular 
station, the effect being to control the elevation of the 
angle of reception from the Heaviside layer. 

The calibration, as given, will be found to hold good 
within, say, xı or 2 metres on 45 metres. Actually, the 
two sets were found to differ on this wavelength by „only 
0.5 metre. Stations received’ are shown on the curves, 
` though when the particular wavelength is obtained near 
.the maximum end of the tuning condenser scale it is worth 
while substituting a larger coil and searching near the 
minimum. For this reason it may be found useful to 
add to the range of coils by introducing intermediate 
sizes, though each coil in. the range specified overlaps 
with those on either side. 

A coil to cover the broadcast band with an optimum 
to tune to the local station will extend the scope of the 
sets giving loud-speaker reception, the. circuit being equi- 
valent to the popular Reinartz. For this reason a grid 
bias of 15 volts is fitted to the three-valve set, and in the 
‘output stage a small. power valve should be ‘substituted. 

- On the completion of the construction of either of the 

sets tht reader may be quite confident tbat he will be able- 

to receive 2ME (or 2F'C) Sydney, Australia, on 32 metres, 
B IQ 
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using the ‘f C ” coil and adjusting the tuning condenser 
to a position near the zero end of the scale. The best 
time to listen being at present between 6 and 7 p.m. 
B.S.T. Local conditions will not materially affect recep- 
tion, and it may be found that a small aerial will give 
just as good results as one which is much higher and 
unscreened. For broadcast reception an additional coil 
(F) may be used, and in order to record station settings a 
line is provided on the calibration chart for showing its 
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The finished Short Wave III. Aerial and counterpoise ter- 
minals are best bushed into the back of the cabinet and c: n- 
nected by short direct leads well away from earthed apparatus 
and the operator. 

wave range. ‘On the extremely short vedeni the 
calibration curve shown dotted may involve an appreciable 
error owing to stray parallel capacities, and the inductance 
of the leads being comparable with the inductance of the- 
coil. The use of interchangeable coils is a feature of 
outstanding importance, and is essential for embracing 
the present wavelength range covered by the short-wave 
broadcasting stations. 

Readers undertaking the construction of ce of these 
sets are advised that receivers constructed exactly in 
accordance with the designs given will be available for 
their inspection at The Wireless World Stand at the forth- 
coming Radio Exhibition at Olympia: 


; _ WIRELESS — EXHIBITION | AT OLYMPIA. 


: September 24th to October Ist. 
a WEEK’S ISSUE: GUIDE TO THE SHOW. | 
. Forecast of the new apparatus to be exhibited = į 


Con$tructional details of a Long-range Receiver. 
“ THE WIRELESS WORLD EXHIBITION FIVE. g 
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VALVE CAPACITIES. 


Reasons for Increase of Grid=filament Capacity under Working Conditions. 
| By W. JAMES. 


. 9 


F we break open a three-electrode receiving valve and 

examine it carefully we shall see that the elements of 

the valve are supported on wires whose ends are em- 
bedded in glass. Attached to the ends of the wire sup- 
ports will be found fine wires of platinum or platinum 
substitute, while attached to these are ordinary copper 
wires which are joined to the valve’s pins. The valve pins 
themselves are held in a shell of bakelite or other insulat- 
ing material. . 

The wires connected to the elements (filament, grid and 
anode) run fairly close together, with the result that the 
capacity, of the condenser formed by a pair of electrodes 
is quite appreciable. The capacity of the electrodes is 
larger, of course, when the valve is mounted in a holder. 
If, therefore, we measure the capacity of the grid to fila- 
ment with the anode connected to earth we shall get a 
surprisingly large value due to the proximity of the various 
connecting wires, valve pins, etc., and the nature of the 
insulating material used in the construction. A typical 
power valve measured in its holder had a grid to filament 
capacity of 10.5 micro-microfarads, an anode to filament 
capacity of 8.1 micro-micro- 
farads while the capacity 
measured between the grid 
and 
little less, 
microfarads. | 

Strictly speaking, then, 
when we represent a valve in 
a wireless circuit we should 
show three condensers con- 
nected *between the elements 
of the-valve. 
done as a rule, probably in 
order to simplify diagrams; but as a result of this omis- 
sion it is safe to say that the presence of these condensers 
is not always realised. These condensers, tiny as they 
are, play a most important part in the behaviour of high- 
and low-frequency amplifiers, and in the operation of de- 
tectors as well, 

Their effect in low-frequency amplifiers and detectors 
. is apparently only just beginning to be appreciated, but 
readers wil] know that these capacities are held responsi- 
ble for most of our troubles in high-frequency amplifiers. 


being 5 micro- 
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Fig. 1.—The principal inter- 
electrode valve capacities. 


Losses Due to the Valve’s Capacity. 


One or two effects can be explained very easily. Thus, 
suppose we have a valve, Fig. 1, whose anode is con- 
nected to the filament through a battery. We apply an 
alternating voltage to the grid-filament as indicated, and 
by the usual valve action cause the anode current to vary 
according to the input voltages. But across the grid- 
filament terminals i is a condenser C, representing the valve 
capacity ; this condenser will therefore have to be charged 
by the applied alternating voltages, and as the capacity 


resistance) is joined across the circuit. 


anode terminals was a. 


This is not — 


is one having an imperfect dielectric (glass, bakelite, 
etc.), a small amount of energy is absorbed. This will 
tend to reduce the applied voltages because a load (which 
can be represented as a perfect condenser shunted by a 
As is well known, 
an imperfect condenser can be represented by -a perfect 
condenser shunted by a resistance, or by a perfect con- 
denser in series with a resistance, and the poorer the con- 
denser, that is, the larger its losses, the smaller will be 
the equivalent shunt resistance, and the larger the equiva- 
lent series resistance. 

The first thing we notice, then, is that the grid circuit 
of a valve absorbs power. This, of course, is wasted in 
charging and discharging the condenser formed by the 
grid and filament electrodes, wires, valve pins, etc. Fur- 
ther, it will be clear that if the valve is mounted in a 
holder of the type comprising valve sockets embedded in 
an insulating material having poor dielectric properties, 
that much more power will be wasted. 

Tests show that certain valve holders are quite unsuit- 
able for use in high-frequency circuits because they have 
a’ large capacity measured between their terminals and 
because the material used in the construction of the valve 
holder is not a good insulator as regards its dielectric 
properties when subjected to high-frequency currents. 


Valve Holders for H.F. Work. 


It should be understood that the valve holders referred 
to have a very high insulation resistance as measured with 


a megger, and that the losses which we are discussing are ` 


due to the behaviour of the material when subjected to 
high-frequency voltages. This point was investigated by 


Fig. 2.—Circuit for e insulation of valve holders at high 
requenci Se 


the writer some time ago, and it was found that certain 

valve holders put such a load on the grid circuit as to 
lower the applied voltage by a serious amount and. also 
to have an adverse effect on the selectivity of the circuit. 


The circuit used for the tests is given in Fig. 2. An — 


oscillator adjusted to 400 metres was set up and connected 

-to the input of valve V,, and the high-frequency’ trans- 

former T was tuned to 400 metres. Across the secondary 
B 70 
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Valve Capacities.— , 

winding, at terminals A B, a carefully designed valve 
voltmeter of the anode rectification type was connected, 
and the input to valve V, was adjusted to give exactly 
three volts across terminals A B. ‘The grid and filament 
terminals of various valve holders were then connected 
to points A B and the voltage indicated by the valve volt- 
meter was noted. It was necessary to retune the circuit 
to compensate for the valve holder’s capacity, but beyond 
this no changes were made. The high-frequency trans- 
former wås a specially made one, having a secondary 
winding of high-frequency cable, and its resistance at 
400 metres was 2.5 ohms with the valve voltmeter con- 
nected. 

Tests on Valve Holders. 


A large number of valve holders of different makes 
were tested and the results were very surprising—in fact, 
the writer became quite alarmed at the losses of most of 
the valve holders’ because, at that time 
(about two years ago), he was developing 
high-frequency transformers characterised 
by their low-loss secondary windings. 

It seemed at first as though the ordinary 
valve holders put such a load on the circuit 
that the transformers he had developed 
would not show up to great advantage, but 
it was found that there were three or four 
valve holders which caused only a small 
drop in the voltages set up across the 
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set is troublesome, that is, inclined to oscillate uncontrol- 
ably, changing the valve holder may make a lot of differ- 
ence. The. writer has net himself resorted to this 
trick, preferring to retain the efficiency of the circuit 
and to stabilise it by some other means not involving 
a loss, 

The matter is dealt with at some length because it is 
of importance to the reader who constructs receivers, and 
will enable him to see why, in the writer’s sets at all 
events, it is necessary to use the components specified. 


Importance of Anode-grid Capacity. 


Returning now to the circuit of Fig. 1, we have, in 
addition to the grid-filament condenser C,, the capacity 
of the grid to anode represented by condenser C,. Alter- 
nating currents will therefore pass direct from the grid 
circuit to the anode circuit, and more energy will be 
absorbed by the grid circuit, depending, of course, on the 
nature of the anode-grid capacity. The 
anode-grid capacity is, of course, in effect 
connected between grid and filament in the 
circuit of Fig. 1, because the anode battery 
has a low resistance. As this condenser 
has the same electrical properties as that 
of the grid-filament condenser, though the 
actual capacity is smaller, we see that the 
total loading effect across the grid circuit 
is still more increased. The applied volt- 
age is therefore further reduced by the 
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secondary. One of these was made of anode-grid capacity. 
solid ebonite, another was of porcelain, Fig. 3.—Circuit of Fig. 1 If now we connect a resistance in series 
While the third, the Bowyer-Lowe, had a With resistance in anode = = with the anode battery as in Fig. 3, the 


skeleton construction. 

Certain popular valve holders ‘had alarmingly iarge 
losses, and in order to put the matter on a proper basis 
the equivalent resistance of the holders was determined 
by removing them from the circuit and connecting 
grid leaks of known value to give the same voltmeter 


readings. 


For the tuned circuit specified, and with a secondary 
coil of 200 microhenries, it was found that the effect of 
connecting the grid and filament terminals of a popular 
valve holder to points A B was equivalent to putting a 
resistance of 200,000 ohms across the circuit. In one par- 
ticular instance the voltmeter reading fell from 3 to 2.1 
volts when the valve holder was connected. This is a 
very serious matter, and proves what many people have 
probably noticed, that the type of valve holder used plays 
an important part in determining the stability of a high- 
maey amplifier using good coils. 


Stability in H.F. Circuits. 


Anyone interested can find for himself the effect of 
using a valve holder of the type having its sockets and 
terminals embedded in an insulating material of doubtful 
properties (there are many af them on the market). He 
will find it is very much easier to stabilise a set having a 
neutralised stage of high-frequency amplification when 
such a valve holder is used instead of one having really 
low losses. 

A careful experimenter will also have no difficulty in 
detecting the effect on selectivity of changing from a good 


_to a bad one, and, as a matter of fact. when a neutralised 
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alternating current applied to the grid will 
produce alternating voltages across the anode resistance, 
and we know from the simple formula for resistance 
amplification that the magnitude of the voltages set up 
depends on the value of the added resistance compared 
with that of the valve. It is important to remember, too, 
that as the grid voltage increases the anode voltage falls. 


Values of Working Capacity. 


If, therefore, the anode resistance is equal to the A.C. 
resistance of the valve the voltage magnification will be 
half the voltage factor of the valve. In other words, if 
we apply V volts to the grid and the magnification ob- 
tained is M, the voltage of the anode with respect to the 
filament is MV volts, from which it follows that the volt- 
age of the anode with respect to the grid is (M + 1) V 
volts. The charging current which tends to flow through 
the anode-grid capacity is therefore determined by the 
value of this condenser and the voltage (M + 1) V, and 
the effective capacity of the grid is therefore C, + 
(M + 1) Cy. 

Thus the working capacity of the grid is mainly deter- 
mined by the anode-grid capacity of the valve and the 
amount of magnification obtained. If the valve is of the 
high voltage factor type and a high resistance is connected 
to the anode, we shall therefore expect the working grid 
capacity greatly to exceed the capacity measured when the 
valve is not connected to a circuit, that is, under static 
conditions. Further, and this is a point which is very 
important, the working capacity of the grid will vary 
every time a change is made to the anode circuit, to the 


Ria tote Google 


330 


Valve Capacities.— 

grid bias, or to the filament ae In fact, the capacity 
will vary every time an adjustment 1s made which alters 
the amplification. 

These things are well known in practice. .A valve 
wavemeter, for instance, is usually provided with a fila- 
ment voltmeter and a milliameter for the anode circuit in 
order that the conditions which obtained when the instru- 
ment was calibrated may be repeated, for in the light of 
the foregoing explanation it is easy to see that changes in 


filament current, which affect the impedance of the valve’ 


and therefore the alternating voltage developed in the 
anode circuit, will alter the valve capacity and so upset 
the calibration. In order to minimise this effect, wave- 
meters have been produced in which the grid circuit is 
joined across only a small portion of the grid tuning coil 
mead of across the whole coil. 

An ordinary receiver having a reacting valve will ex- 
bibit this effect, a change of filament current or anode 
voltage almost invariably altering the pitch of a beat note 
which may be heard, showing that tuning has been 
affected. 


Testing Valve Capacity. 


The important point to remember i is this, that the effec- 
tive grid capacity of the valve under working conditions, 
that is, when the valve is connected in an amplifier, de- 
pends on the anode-grid capacity and on the amplification. 
Anything which alters the amplification alters the effective 
grid capacity. 

From the information given above it is easy to see that 
this capacity can reach very large values in practice. For 
instance, if the valve has an anode-grid capacity of 5 
micro-microfarads and the magnification is 20, the effec- 
tive grid capacity is of the order of 105 micro-microfarads 
to which must be added the static capacity of grid to 
filament. 


It is also important to remember that by the anode- grid | 


capacity of the valve.is meant the capacity of the valve 
itself, its holder and connecting wires. Bulky pieces of 
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Fig. 4.—Experimental arrangement for demonstrating effect of 
« anode resistance on grid-filament capacity. 


apparatus connected to the grid and anode may have a 
large capacity, which is included in the term “‘ anode-grid 
capacity.” Tor this reason it is often important to screen 
apparatus electrostatically, as the writer has done on 
many occasions. As an example, a coil connected to the 
grid may be so placed in a receiver as to have an appre- 
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ciable capacity with a coil connected tọ the anode.; screen- 
ing will reduce, or practically eliminate, this capacity. 

A further experiment which ` proves conclusively the 
effect of the anode circuit in -increasing the valve’s effec- 


tive capacity is easily performed. Set up a tuned circuit 
as in Fig. 4; and-connect a valve voltmete: of the anode . 


rectification type to points A B. This instrument is used 
to indicate resonance. Loosely couple an oscillator tuned 


to, say, 400 metres, to the coil L, and tune circuit L C 


to resonance, as indicated by the maximum reading of the 
valve voltmeter. Having noted the reading, which may 


be 3 volts, connect a valve holder and retune the circuit. 


Fig. 5 —Resistance-capacity coupling showing inter—electrode 

capacities. 
Notice that the voltage has fallen, perhaps to 2.5 volts, 
because of valve holder losses. Now place a valve in the 
holder, retune, and notice that once again the voltage has 
decreased, being, say, 2.3 volts. The next step is to 
light the yalve and connect the anode battery to it, but do 
not join the anode resistance. Retune the circuit again. if 
necessary and note the voltmeter reading—probably it 
will still be 2.3 volts. 

We are now ready to connect the anode resistance. 
When this has been done, notice that the condenser C has 
to be turned by quite a considerable amount in order to 
bring the circuit into resonance once more; showing that 


the effect of the resistance in the anode circuit is very - 


materially to increase the grid’s capacity. It will also be 
noticed that the voltage has fallen very considerably. If 


' the resistance is altered in value it will be necessary to - 


retune the circuit, and, in general, the voltage across the 
tuned circuit will vary according to the anode resistance. 
If a switch is fitted across the anode resistance so as to 
short-circuit it, or open-circuit it, we can see very easily 
what a large effect the anode circuit has on the grid 
circuit. 

Another thing which will be noticed is that the value 
of the anode resistance affects the sharpness of tuning of 
the circuit L C by an amount depending on the value of 
the resistance used. The effect is an important one, and 
shows that the input circuit is loaded by an impedance 
instead of a pure capacity. 


_ The Resistance Amplifier. 


We can now consider one or two more of the very im- 
portant effects produced as a result of the valve’s inter- 
electrode capacity. 
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Valve Capacities.— l 

The first concerns the resistance amplifier. Here we 
have a circuit connected as in Fig. 5, which shows part 
of two stages of resistance amplification with valves V, 
and V,, a coupling condenser C, and condensers repre- 
senting the valves’ capacities. ‘When a signal is applied 
to the grid of V, an alternating voltage is set up across 
the anode resistance R,, which is passed to V, by the 
condenser C, and so produces further amplified voltages 
across anode resistance R,. 

The anode-grid capacity of valve V, will therefore pass 
a current depending on the amplification given by valve 
Va and the voltage applied to the grid of V,. But this 
voltage, which is applied to the grid through the anode- 
grid capacity, is out of phase with the voltages applied 
to the grid by valve V,. The phase difference depends 
on the magnitude of the condenser C, and the effective 
resistance in series with it, this resistance having a value 
determined by the grid leak R, shunted by the resistance 
R, and by the anode filament resistance of valve V,. 
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Fig. 6—Simple H.F. amplifier with tuned-anode coupling. 


Thus the net applied voltage representing the signal 


‘is reduced by an amount which depends on the two factors 


just mentionėd, and the overall amplification is reduced. 
In other words, we get here an anti-reaction effect which 
cuts down the signal strength. 


Valve Capacities in Radio-frequency Amplifiers. 


Valve capacities are particularly troublesome in radio- 
frequency amplifiers, and act to limit the amount of 
amplification which can be obtained with stability. As an 
illustration of this we may take the case of the well- 
known tuned-anode circuit, Fig. 6: Here we have a 


valve V, to whose grid circuit is connected a tuned circuit 


comprising a coil and condenser. The incoming oscilla- 
tions induced in this circuit set up voltages across the grid 
Connected to the anode is the 
coil L and condenser C. 

When circuit L C is tuned to resonance with the oscilla- 

: : L 
“CR 
ohms, L being the inductance of the coil, C the capacity 
across the coil, and R the loss resistance of the circuit at 
the frequency ‘considered. The phase angle is zero, and 
therefore it would seem that the circuit should produce 
precisely the same effects, as regards the grid circuit, as 
B 23 
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CR o MS» 
joined to the anode—that is, the input voltages would be 
reduced in value owing to the anti-regenerative effect 
which was explained above. But what happens in practice ? 
Everybody knows that the circuit oscillates most violently. 
This is due to the fact that the circuit is not tuned to 
resonance at all, but is tuned to give the loudest signals. 

The action of the circuit is rather complicated under 
these conditions, but, briefly, we may say that when the 
circuit is tuned to a longer wavelength than that being 
received, that is, when the impedance of the anode circuit 
is capacitative, self-oscillation cannot so readily occur 
because the phase of the current. fed back to the grid is 
such as to reduce the applied voltages. In other words, 
the effect is one of anti-reaction. (We are assuming, of 


would a pure resistance of the same value, 


. course, that there is no magnetic coupling in this circuit.) 


When the anode circuit is inductive, however, as it will | 
be if the capacity of the tuning condenser is not quite 
sufficient for resonance, that is, the circuit is tuned to a 
lower wavelength than the resonant wavelength, the effect 
produced is quite the reverse. The E.M.F. applied to 
the grid through the anode-grid capacity is such as to 
assist the signals already there. A positive reaction effect 
is produced and signals are strengthened. The strength- 
ening may be such that continuous self-oscillations are 
produced. This will depend on the constants of the grid 
circuit, the valve used, and the battery voltages. Gener- 
ally, it is only too easy to set up continuous oscillations in 
this way, as users of tuned anode sets know only too well. 
For self-oscillations to be avoided, then, it is necessary 
to tune the anode circuit to resonance, but this can hardly 
be effected in practice, as one naturally tunes for the 
strongest signals. These will be obtained when the anode 
circuit is slightly inductive, producing positive reaction 
which strengthens the signals. 

Thus the circuit will not be working at its best because 
it is slightly out of tune with the incoming signals, al- 
though it has to be ddmitted that in practice one will 
always tune for the strongest signals except when a 
Separate reaction coil is used to strengthen them, when it 
is better to work with the anode circuit properly ‘tuned. 

Summing up, then, we may say that the effect of valve 
capacity is to provide a connection between grid and 
anode circuits such that the valve is not a truly unilateral 
device. This means that the electrical constants of the 
anode circuit affect the grid circuit, reducing the amplifi- 
cation and impairing the selectivity in some instances, and 
increasing the amplification and sharpening the tuning in 
other instances. Further, when the anode circuit is induc- 
tive by an amount depending on the: remainder of the cir- 
cuit, self-oscillations may be set up and the circuit ren- 
A definite limit to 
the amount of amplification which can be obtained is 
therefore set 7 


Special Valves. 


The question might therefore’ well be asked as to 
whether it is not possible so to arrange the circuit that 
the harmful grid-anode capacity is balanced out or neu- 
tralised in some manner, and one might also enquire as 


to whether‘ valves cannot be redesigned in order to over- 


come this defect. The answer to the first question is, of 
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Valve Capacities.— . 

course, Yes; it is easily.. piik so to arrange high- 
frequency circuits that the anode-grid capacity is neutral- 
ised. Quite a number of circuits “are known, ‘and we can 


say at once that. many are easy to set up; but the subject ` 


is such a large one that further consideration must be left 
tor the time being; ~- 

‘With regard to the second ae asking whether 
valves having a very small or negligible anode-grid 
capacity can be designed, readers will know that for 


several years one or two types of valves having .small 


capacities ‘have been available to the public. Such a 
valve is the Marconi type V.24, which has the following 
electrode capacities’ measured with the valve in its 
holder:— 
' Grid to filament = 
Anode to grid ` = 
Anode to filament = 


2 


I micro-microfarad. 
I.6 ,, X 
I.I ,, “9 


This type of valve is unfortunately. not very efficient, 


reckoned in terms of its anode A.C. resistance and voltage 
factor, and it happens to be quite expensive, probably 
because of its special construction and because:so few are 
made. Even so, at one time this type of valve was used 
a good.deal. But nowadays attention is being directed 
to other forms of construction, and one, which will appar- 
ently be very extensively used in the near future, has a 
fourth electrode. 

This is placed between the normal grid ae anode, and 
being connected to earth or to a point on one of the bat- 
teries serves as an electrostatic screen, 
effectively the harmful anode-grid capacity of the valve. 

The circuit of a simple receiver comprising one tuned 
anode stage connected to a detector is therefore as drawn 
in Fig. 7 (compare with lig. 6), where the fourth elec- 
trode is shown between the usual grid and anode. «It is 
connected to a point on the anode battery, thus acting as 
a space-charge grid as well as an electrostatic screen. 

Because this ‘arrangement has such a small anode to 
grid capacity the circuit’s tendency-to instability is greatly 
reduced. We are, of course, still left with the capacities 
of connecting. wires and apparatus external to the valve, 
but these can easily be taken care of by suitably arrang- 
ing the circuit. 

The simple valve just described, having a fourth elec- 
trode, has not a practically zero anode-grid capacity, and 


Marconi Exhibits at Olympia. a : 


Several new features illustrating the 
dezelopment which is continually being 


reducing very — 
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investigators who have interested themselves in the 
problem are not satisfied that such a simple arrangement 
by any’ means represents- finality in design. Only quite | 
recently Doctor. Hull, in America, has published the re- - 
sults ` of exponents Mith valves which were specially 


Fig. 7.—Circuit of shielded valve amplifier. 


constructed and have only a minute anode-grid capacity. 


With such valves it is,.of course, practicable to obtain 


very high amplifications merely by properly proportioning - 
the circuits associated with the valves. 
One should remember, however, that all stray couplings 


~ have to be eliminated before really successful high-fre- 


quency amplification can be obtained, and in this connec- 
tion it is of the utmost importance to remember that in 
many of the receivers described in the technical papers 
of to-day the valve capacity is not the fundamental cause 
of instability. Rather is it due to lack of skill, or per- 
haps just to lack of care on the part of the designers 
really to eliminate all unnecessary coupling by proper 
circuit arrangement and pone of i parts in the 
receiver. 


(Since this article was prepared the Marconi and Osram com- 
panies have produced a four-electrode valve of the shielded type, 
details of which were geen in the August 3ist issue of this 
journal, ) l 


which is now carried on scme %00 
vessels of- the British mercanti'e 
marine, and has proved itself of great 


m ¡de in maritime wireless apparatus are 
er hibited by the Marconi International 


Marine Communication Co., Ltd., at the’ 


Shipping, Engineering and Machinery Ex- 
hibition, which opened at Olympia on 
September 8th. 

Perhaps the most interesting of these 
exhibits, having regard to recent develop- 
ments, 1s the Marconi Auto- -Alarm, 
which has been designed to respond to 
the alarm ‘signal when the wireless 


operator of a ship is off watch aad so'to 


recall him to the wireless room. 

Another piece of new apparatus is the 
Marconi 14 kW. C.W.-I.C.W_ trans- 
mitter, type MC6. This set‘ works on 
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wavelengths of from 600-850 metres and 
from 2,000-2,700 metres, to cover which 
wavelengths it was formerly necessary 
to use two trovemitters. It is a valve 
transmitter operating on continuous 
waves and interrupted continuous waves, 
both of which are very selective forms 
of transmission. Signalling on the long 
wavelengths will only be effected by 
continuous waves, but for the shorter 
wavelengths either continuous waves or 
interrupted continuous waves can) be 
used. 

The Marconi marine Hizection finder, 


a recent 


assistance in navigation, is a well-known | 
instrument which will again be seen on 
the Marconi stand. 

0000 


Wireless at British Industries Fair. 


Next February’s British Industries 
Fair at London and Birmingham pro- 


- mises to beat “all. previous records in 


regard to space taken by exhibitors. Io 
interview an official of- the 
Department of Overseas Trade said 
that among the, sections which at this 
early. date are already larger than Jast 
year is the wireless section. Each year | 
the number of visitors has steadily 


increased. 
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Aids to Better 
Reception. 


GRID BIAS SAVES THE H.T. 
BATTERY. . l 


HEN using valves of fairly 
lów impedance, such as the 
D.E.5 type, always use as much nega- 
tive bias on the grids as is possible 
without weakening signals or introduc- 
ing distortion. Quite apart from the 
other and more frequently-mentiored 
reasons a negative bias on the grid 
of a valve reduces the steady D.C. 
anode current and thereby lessens the 
drain on the H.T. supply. This is 
particularly important when ordinary 
dry H.T. batteries are used. For 
headphone work with -an anode 
voltage of 60 or 80 we sometimes do 
not trouble to provide any bias other 
than is obtained by completing the 
grid circuit to the negative wire of 
the filament circuit, Uecause we find 
- that additional bias does not bring 
any .ndticeable improvement in 
signals.. But there is the other side 
of the question. The inclusion of a 
- biassing battery of 4 or 5 volts, 
although it does not make a great 
difference to the signal strength, may 
prolong the -life of the H.T. battery 
considerably. This applies to the 
use of medium and low impedance 
valves such as are.supplied for L.F. 
transformer-coupled amplifiers and 
power stages. With high-impedance 
valves, of course, the’ case is 
different, as these cannot take much 
grid bias, and in any case the anode 
current is seldom much greater than 
one milliampere. `` = 
o0o000 

IMPROVING THE DIRECTIONAL 

' EFFECT OF A FRAME AERIAL. 
AN ordinary frame aerial such as 
may be found connected in the 
usual manner to a broadcast receiver 
does not give a very sharp directional 
effect, nor is such an effect. greatly 
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required in the majority of cases. 
The position of minimum reception of 
any given station is not sharply de- 
fined and the signals from the station 
are not completely eliminated, which- 


ever way ‘the frame-is turned.. It 
may sometimes be desired to improve 
the directional effect. either for.. the 


_ purpose of direction-finding work or 


for the elimination af some inter- 
fering station. This may be done 
very simply by using an exact centre- 
tapping- on the frame windings and 
connecting as shown in the figure. It 
will be seen that the franie aerial 
tuning condenser is across the whole 
of the frame wendings, while the 
potentials for the grid of the first 
valve of the set are only taken across 
half, the centre-point of the frame 


being connected to the filament circuit. 


and thereby maintained at earth po- 
tential. The spare half of the frame 
winding can conveniently be used to 
supply reaction if required by insert- 
ing the variable condenser shown by 


Fig. 1 —Frame aerial circuit “giving 
sharply defined minimum. poa 


‘the dotted lines. Leads from the 


frame to the receiver should be as 
short as possible, equal in length and 
close to each other. . 

This simple procedure eliminates 


a very 
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Simpe ‘Circuit: 
Theory. 


the non-directional electrostatic pick- 

up, and can be made to give a sharp 

zero comparable with that given by 

more cumbersome methods. | 
: o00°0 


ACTUAL ANODE’ VOLTS. 
J “HE practice of reading valve 
curves and fixing the value of 


the H.T. and grid batteries is grow- 


ing and-is to be commended. It 
must not be forgotten, however, that 
the voltage applied to the valve anode 
is not the same as the voltage across 


the terminals of. the H.T. battery or 


the ‘‘ mains unit.” There is, of 
course, always a drop due to the 
resistance of the load, be it resistance, 
choke, transformer, or loud-speaker. 

In all cases but that of resistance 
coupling, the valve will  feceive 
something like ro per cent. to 25 per 
cent. less than the voltage of the 
battery, which should be increased 
accordingly. ` l 

In the case of resistance coupling, . 
sensitive milliammeter is 
necessary to help to ascertain the 
voltage the anode of the valve-is 
receiving. The voltage dropped in 
the resistance equals the product of: 
the value of the resistance in ohms 
and the current in milliamperes 


divided by 1,600. ` | 


< This drop may be considerably 
more than that across the valve, and 
leads one. to expect distortion, owing 
to the fact that a low anode voltage, 


and therefore a very limited straight © 
. portion of characteristic curve, is 


available.. Actually; for. reasons 
which cannot be dealt. with here, the 
presence of the high resistance in the 
anode circuit ‘straightens up the 
characteristic. curve very. consider-. 
ably, thus ensuring the freedom from 
distortion’ which one associates with 
well-designed ‘resistance. coupling. 
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MOUNTING A BALANCING 
CONDENSER. 
CONSIDERATION of the cir- 
cuit diagram of a typical neutra- 
lised H.F. amplifier will show that 


- both sides of the balancing condenser 


are at high oscillating potential, and 
thus, in whichever way it is connected 
up, hand-capacity effects will be 
observed. To prevent trouble from 
this source the majority of manufac- 
turers fit an ebonite extension handle, 
some two or three inches in length. 
This arrangement is perfectly satis- 
factory as long as the condenser is 
mounted on the baseboard, inside the 
receiver, but when it is fitted to the 
panel, in order that a control of re- 
generation may be easily obtainable, 
the fragile extension rod is likely to 
_ be broken off. 

The possibility of this accident is 
avoided by mounting the condenser in 
the manner shown in the accompany- 
ing illustration. A small bracket of 
the type sold for supporting panels, 
which is screwed to the baseboard, 
serves as a support. The hole in the 
metal bracket through which the 
shank is passed should be bushed 
with ebonite or other insulating 
material. 

The bracket is placed in such a 
position that the end of the control 
rod projects about half an inch 
through a hole drilled in the panel. 
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LOOSER LOOSE COUPLING. 

HE keen amateur constructor of 

a few years ago almost invari- 
ably used a separately-tuned and 
loosely-coupled aerial circuit, and 
there seems to be a distinct tendency 
nowadays to revert to this well-tried 
and inherently sound arrangement, 
particularly in receivers which are in- 
tended to cover a wide band of wave- 
lengths. The matter has been dealt 
with at some length in this section of 
The Wireless World as well as in con- 
structional articles, but: a few addi- 
tional hints will be of value to those 


who have failed to derive the fullest 


possible benefit from loose coupling. 
It should be noted that the more popu- 
lar direct aerial connection came into 


general use only because it eliminated 
an extra control and tended to sim- - 
plify and cheapen the receiver. These 


advantages were obtained at the cost 
of selectivity, a quality which is now 
more desirable than ever, or which, at 
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any rate, will become so when the 
regional scheme is in full operation. 


- The benefit of a.separately tuned - 


aerial circuit is not fully appreciated 
until the coupling between. the two 


coilsis made really loose, and, particu- 


larly on the longer waves, where large 
coils are necessary, it is often a diff- 
cult matter to provide sufficient sepa- 
ration between primary and secondary 
inductances. Where sufficient space 
is available’ it is a good plan to 
weaken coupling by ‘‘ splitting ’’ the 
aerial coil into two parts, as shown in 
Fig. 2. By adopting this plan, it is 
an easy matter to find a combination 
of coils which will give the desired 
transference of energy between closed 
and open circuits, and which at the 
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Fig. Divided aerial coil for obtaining 
loose coupling. 


same time wil] tune over the waveband 
required. For'example, if the aerial 
is of normal dimensions and capacity, 
it will sometimes be found that a No. 
25 loading coil (L,) in conjunction 
with a coupling coil (L,) of the same 
size will cover the upper part of the 
200-500-metre band. It should be 
observed that the sum of the turns in 
the separate coils will be somewhat 
greater than that required to give the 
required inductance value when a 
single coil is used. This is because 
the two parts of the aerial inductance 
are (or should be) out of inductance 
relationship with each other. In order 
to obtain this condition it is desirable 
to place an earthed metallic screen be- 
tween the coils, as indicated in the 
diagram ; unless this is done, it may 
be difficult to provide the physical 
spacing which would otherwise be 
necessary. | 
_A coupling inductance of 25 turns, 
as mentioned above, may prove exces- 
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Sively - large, particularly. when the 
construction of the holder (or the 
space available) is such that the coils 
cannot be widely separated. -In this 
case it is necessary to use a still 


smaller coil, with possibly some 15 . 


turns ; these are not generally obtain- 
able from wireless dealers, but it will 
be found an extremely easy matter to 
remove turns from several of the more 
popular commercially-made coils. - 

The arrangement suggested may 
often be applied to an. existing re- 
ceiver by mounting L, externally to 
the instrument; the axis of this coil 
should be at right angles to that of 
L,, from which it may be separated 
by as much as 8in. 

There is another small matter 
which has been found to trouble those 
whose previous experience has been 
confined to the simplest type of re- 
cetver. All the reaction necessary for 
a set such as the ‘‘ Regional ’’ re- 
ceiver, described in the issues of this 
journal for August 17th and 24th, 
1927, ìs obtained by setting the neu- 
tralising condenser at a point slightly 
“off balance:’’ Now it will often be 
found that a given adjustment will 
result in complete stability (or freedom 
from self-oscillation) over the wave- 
band covered by the transformer in 
use as long as aerial coupling is mode- 
rately close, but, when this is loosened 


very considerably, oscillation will be 
produced, due to a reduction in the 


amount of aerial damping. Troubles 
of this sort may be overcome by oper- 
ating the set in a completely balanced 
condition, or by unbalancing only 
when it is desired to increase the 
strength of a weak signal which 1s 
already audible. . 
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H.F. AMPLIFIERS. 

A HIGH-FREQUENCY ampli- 

fying valve is usually followed 
by a detector valve in the anode cir- 
cuit of, which is either a pair of tele- 
phones, a resistance, or the primary 
of a transformer. These tele- 
phones or transformer primary should 
always be shunted by a by-pass con- 
denser so that there can be no appre- 
ciable H.F. voltage set up on the 
anode of the detector. If this con- 
denser is omitted the set may become 
unstable and signal strength may be 
lost. This is particularly so in the 
case of neutralised H.F. amplifiers. 
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A HANDSOME PROPOSAL. 
The Southwark Guardians propose to 
spend £1,000 on a wireless installation for 


their hospital. 
0000 


EMPIRE BEAM SCHEME COMPLETE. 


The opening of the beam wireless 
service to India last week marked the 
completion of the Government scheme of 
1923 for linking up the entire Empire by 
wireless. 
those -to Canada, Australia, and South 
Africa, 

0000 
FRENCH TESTS FOR BRITISH 
LISTENERS. 

A special experimental transmission 
will be made by the French broadcasting 
station, Radio Agen, in the department 
of Lot-et-Garonne, on Sunday next, Sep- 
tember 18th, at 11.20 p.m., using the 
wavelength of 297 metres (1,009 kc.). 
The station directors are anxious to obtain 
reports from British listeners, with in- 
formation as to quality, fading, power, 
and other conditions of reception. 
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_ ATTACK ON RED TAPE. 

A handshake to Councillor Townsend, 
of the Blackburn Town Council! At the 
last Council meeting Mr. Townsend re- 
commended that steps should be taken to 
make it easier for persons applying for 
powers to erect wireless aerials, At pre- 
sent they had to draft plans, etc., and 
this was difficult for the ordinary lay- 
man. | i 

Councillor Townsend is evidently an 
enemy of red tape. May his good works 
prosper. , l 
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AERIALS AS AIR BEACONS. 

A double purpose is served by the two 
00ft. aerial towers of the new 50 kW. 
station of the American National: Broad- 
casting Company at Belmore, Long 
Island. They act as a valuable beacon for 
aviators, and for this purpose are painted 
in alternate 12ft. bands of black and 

ellow, besides being fitted with flood- 
ighting equipment. 


Tests are being conducted regularly on — 


a frequency of 610 kilocycles. The ex- 
perimental call-sign is 2XZ, but the 
station will shortly adopt the familiar 
call letters WEAF when the new trans- 
mitter supersedes the present 5 kW. in- 
strument in New York City. ` 
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The other beam services are, 
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HAVE} YOU HEARD COMO ? 

The new Italian broadcasting station 
at Como has started transmissions, work- 
ing on a wavelength of 500 metres with 
a power of 5 kilowatts. 

: o0o0o00 

MODEL ENGINEERS’ EXHIBITION. 

The Tenth Annual Model Engineer’s 
Exhibition wilf open at the Royal Horti- 
cultural Hall, St. Vincent’s Square, 
Westminster, on Saturday next, Sep- 
tember 17th. The exhibition will close 
on the following Saturday.. 

We understand that a feature of the 
exhibition will be a demonstration of tele- 


vision and ‘‘ noctovision’’ by Mr. J. L. 
Baird. ° 


o00n 

LEAGUE OF NATIONS BROADCASTS. 

The proceedings of the Eighth As- 
sembly of the League of Nations at 
Geneva are being relayed by a number 
of French broadcasting stations this week, 
both at 10 a.m. and 3 p.m. The stations 
participating are: Ecole Supérieure, 458 
metres; Eiffel Tower, 2,650 metres; 
Lyon, 476 metres; Marseilles, 309 metres ; 
Toulouse, 260 metres; Bordeaux, 270 
metres; and Lille, 286 metres. 
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[FARMERS AND WIRELESS. 


Approximately one out of every five 
farmers in the United States relies on 
broadcast market reports and agricul- 
tural information, according to the U.S. 
Secretary of Agriculture. 

In this country the proportion of wire- 
less-informed farmers is probably higher. 

` o000 

BERLIN’S GIANT LOUD-SPEAKER. 

The largest loud-speaker in use in Ber- 
lin has been installed at the Tempelhof 
aerodrome, writes a correspondent. It is 
-f the Siemens and Halske type and has 
been designed to give audible reproduc- 
tion over a radius of 1,000 metres. The 
valve amplifier to operate this huge in- 
strument employs a 1,500-volt anode 
supply, the last power valve carrying an 
effective load of 500 watts. - 

The loud-speaker is used for making 
announcements to the large crowds fre- 
quenting the aerodrome on race days and 


other occasions. 
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SHORT-WAVE BROADCASTING 
TRIUMPH. : 
A new era of broadcasting was opened 
on Sunday, September 4th, when the 


Siemens-Grog 


SEEN AT THE BERLIN SHOW. One of the large demonstration vans which toured 
the grounds at the Berlin Radio Exhibition last week. -A portion of the huge broad- 
casting mast can be seen in the background. 


B.B.C. was able for the first time lo re’ 


lay a programme. broadcast from Aus- 
tralia. The Australian station was 2ME 


broadcasting a programme. from .- 2F C, 


Sydney, on 32 metres. 

In spite of much atmospheric disturb- 
ance, the reception was fairly good, the 
general impression being that the relay 
was better than the first- 
America attempted by the B.B.C. two 


years ago. 
o ooo 


. MAJOR VINCENT SMITH.. 

We regret to'record the death; on Sep- 
tember 5th, of Major. T. Vincent Smith, 
who for two years had been wireless cor- 
respondent. to our esteemed contemporary, 
The Times. Major Smith had been asso- 
ciated with wireless for over twenty 
years, having joined the. Amalgamated 
Radio. Telegraph Company in 1906. 
During the war he: served as Senior Wire- 
less Officer to the Royal Flying Corps in 
France, and subsequently`was placed in 


charge of wireless at the Air Ministry. 


He was- a 
of the wireless section of the 


for all theatres of the war. 
member 


Institution of Electrical Engineers and of ° 


the Radio Society of Great Britain. 
o000 


N.S.W. BROADCASTING POLICY. 

In broadcasting matters the New South 
Wales Cabinet is putting its trust in the 
principle of one main station assisted by 
a number of relays. Plans have been 
approved for the establishment of a 
15 kW. station in or near Sydney, with six 
relay stations in various- parts of the 


country. The total cost is estimated at 
£30,000. 
o000 


VACANCIES FOR FLIGHT CADETS. 

The Air Ministry announces that an 
examination for the entry of flight cadets 
into the R.A.F. Cadet College, Cranwell, 
will commence on November 15th, when 
no fewer than thirty-five cadetships will 
be offered for competition. Application 
to sit for the examination should be made 


one from 


‘Wireless 
| World 


SEPTEMBER 14th, 1027. 


BOOMING RADIO IN RUSSIA. The Soviet Government is losing no. E a of 


fostering an interest in wireless throughout the country. 


The photograph shows part 


of a Soviet radio display in a small Russian town. 


to the Secretary, Civil Service Commis- 
sion, Burlington Gardens, W.1, but in no 
circumstances will completed entry forms 
be accepted after September 28th. All 
candidates must be between the ages of 
174 and 193. 
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POLYTECHNIC COURSES IN 
WIRELESS. 


Courses in wireless and high-frequency 
engineering will begin at the Polytechnic, 
507-311, Regent Street, London, W.1, on 


Monday, September 26th. The courses , 
extend over a period of five years (in- 
cluding a preliminary first. year course 
for. the elementary student) and aim at 
giving complete tuition in the technique 
and practice of modern radio communica- 
tion. 

Enrolments begin to-day (Wednesday) 
and full particulars regarding: fees, etc., 
can be obtained on application to the 
head of the wireless section, Capt. W. H. 
Date, B.Sc. (Eng.), at the above address. 


Radio Society of Great Britain. 


Vacancies exist in the Radio Society © 
of Great Britain for new members, and 
enquiries should be addressed to the 
Hon. Secretary, Radio Society of Great 
Britain, 53, Victoria Street, S.W.1. The 
qualifications necessary for the granting 
of membership are that the applicant 
should have been engaged in research or 
experimental work in the science of radio 
communication for at least two years 
and possess the necessary qualifications 
and training. Other grades of member- 
ship are associate members and asso- 
ciates, the last-named not being cor- 
porate members. A membership diploma 
is granted and the proceedings of the 
society are issued monthly, post free to 
all members, in the “T. and R. Bulle- 
tin,” the official organ of the society. 
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Objects of the Society. 


Founded in pre-war days, the society 
has among its .objects the general 
advancement of the science and practice 
of radio communication and the exchange 
of information and ideas among mem- 


the 
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bers, and obtaining the maximum liberty 
of action consistent with safeguarding 
interests of all concerned. During 
the session two meetings a month are 
held at the Institute of Electrical Engi- 
neers, Savoy Place, Victoria Embank- 
ment, W.C.2. 

Full particulars regarding the member- 
ship and subscription are obtainable 


from the hon. secretary. 
ooo0oo 


Transmission ; Yesterday and To-day. 
Radio transmission was dealt with in 
an able lecture delivered by Mr. L. C. 
Holton at the last meeting of the North 
Middlesex Wireless Club. Mr. Holton 
described the desiderata of a transmitter 
as being (a) reliability, (b) purity, (c) 
limited elasticity of wavelength. From 


the point of view of the amateur, porta- 
bility should not be lost sight of. The 
lecturer began with a brief account of 


the early days of valve transmitters 
when an ordinary French ‘‘ R” valve 
was used. He explained that the 


tendency towards long waves was due to 
the fact that the early valves. refused to 
work on the shorter wavelengths. A re- 
duction in wavelength came with the im- 
provement in valves and the introduc- 
tion of the choke control method of 
transmitting telephony. After touching 
upon crystal control of wavelength, Mr. 


Holton concluded with advice on the 
design of an amateur transmitting 
station. Variation in pitch in the send- 


ing, causing a slight change in. " wave- 
length, which in turn is produced by a 
fall in plate potential, was respon 
for much difficulty in reading Morse 
signals and led the lecturer to recom- 
mend the use of a circuit where the valve 
oscillates all the time even when the key 
is raised. 

Hon. secretary : Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 
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Electrostatic Loud- -speakers —Switching in H. F. Circuits.—Novel Receiving Valves. 
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By A MEMBER OF OUR STAFF IN BERLIN. 


r | YHE annual exhibition of dhe representative Asso- 


ciation of German Wireless Manufacturers was | 
held this year from September 2nd-11th in a. 


building erected specially for the purpose, which was 
completed shortly before last year’s show, and in which 
the 484-metre Berlin broadcasting station is permanently 


housed. The main tower supporting its aerial is in the. 


grounds, and access to its top, or to a restaurant half- 
way up, is available to the public. 


-There were approximately 300 e increase 


of about 20 per. cent. as compared with last year—and 
it was observed that manufacturers of components, as 
opposed to complete valve receivers, were in the majority. 
In fact, half the firms which'originally made valve sets 
under licence have either dropped out of the radio in- 
dustry‘ or have ‘concentrated their energies on the pro- 
duction of such accessories as. may be freely exported 
without difficulties in regard to patents. ; 
at the present time the home market, which includes a 
considerably smaller number of listeners than this coun- 
try, is amply catered for as far as complete receivers 
are concerned, and that a large number of manufacturers 
look to export business for the greater part of their 
Teturns. 

Almost every stand has an PE and many have a 
demonstration booth, but it was observed: that quite a 
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It is clear that - 
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number of firms do not show hat apparatus in opera- 
tion. This seems to be a reasonable attitude, as it is a 
dificult matter to do justice to even the -best receiver 
amid the noise and bustle of a crowded exhibition. 
There is, however, a loud-speaker in the centre of the 
hall, and another in the grounds. The latter deserves 
special mention, on account ofe the enormous volume de- 
livered and the high quality of reproduction. In ‘the 
open air, speech is clearly intelligible at a distance of - 
100 yards (and probably further). The instrument, 
manufactured by Siemens and Halske, is of unusual con- 
struction, having a rectangular corrugated aluminium 
diaphragm some 2ft. square. The speech-current coils 
are fixed to this diaphragm, .and are in the field of a 
powerful magnetic system, in which zoo watts is dissi- 
pated. An elaborate system of generators and con- 
verters, running on a common shaft, supply the very 
considerable amount of energy consumed: in the amplifier 


associated with the loud-speakers, as well as the field 


current. Sponge rubber damping strips are fitted between 
the face of the diaphragm and horizontal metal bars. 
The construction of the instrument is, of course, extremely . 
robust, due to the very considerable amplitudes to be 


‘handled, and its appearance reminds one of a motor car 
radiator. 
associated with reproduction of ‘such high quality. 


The writer has not before heard equal. volume 
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Impressions of the Berlin Show.— 

As the loud-speaker is at present the weakest link in 
the chain connecting broadcaster and listener, it is natural 
that this accessory should receive the first attention of the 
visitor." The most interesting and novel exhibit in this 


Cees a were 


The Vogt electrostatic loud~speaker in which the moving dia- 
phragm consists of an aluminium disc only 0.02mm. in thickness. 


class was the Vogt electrostatic loud-speaker, the appear- 
ance of which is shown in the accompanying illustration. 
It is, in principle, a two-plate condenser, one electrode 
of which is a rigid aluminiuni casting with radial ribs, 
and the other a disc of metal, only o.02 millimetre thick ; 
separation between the plates is 0.03 millimetre, and the 
dielectric is air. A choke output or similar arrangement, 


as shown in the circuit diagram on this page, is essential 


when an instrument of this kind is used, as otherwise 
H.T. voltage would be unable to reach the anode of the 
-last valve ; in certain models ‘the necessary choke is 
included in the base. 

The drawback of electrostatic Cine -speakers is that a 
considerable H.T, voltage is required; the type in ques- 
tion needs from 160 to 200 volts; it is comparatively in- 
sensitive, but not unduly so, as it gives a reasonable out- 
put with a power or super-power valve biassed to 20 volts 
or over. 
small cottage in the grounds (a relic of the “ Week-end ” 
exhibition which preceded the radio show), and thus it 
was possible to listen to a demonstration under fair con- 
ditions. With anode voltages of the order of those stated 
above, reproduction was extremely pleasing, but, in the 
writer’s view, the output on the lower frequencies was 
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. somewhat lacking in strength ; this opinion is supported 


Fortunately, the Vogt exhibit is housed in a _ 
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by the response curve issued by the makers. Apart from 
this, only extreniely favourable criticism can be offered. 


A model fitted with a baffle is sold in Germany for the | 


equivalent of . £5 15s., while instruments of the type 
illustrated on this page are priced at LA I2S., or £4 55.5 
depending on whether or not a choke i is fitted. 

The Reisz electrostatic — 
loud-speaker, already de- 
scribed in Zhe Wireless 
World, is not generally avail- 
able, but a specimen was in” 
evidence on the stand of the 
Reichs - Rundfunk Gesell- 
schaft (the German Broad- 
casting Co.). Dr. Reisser, 
the chief engineer, informed 
the writer that this type of 
instrument was used exten- 
sively by his organisation. © 
It was noticed that two of. 
them were fitted to the motor 
van (exhibited by the Post : = 
Office authorities) which is a  Dusput_ronnections 
specimen of those which are speaker. 
sent into the more remote dis- . 
tricts of Germany to demonstrate the E of broad- 
casting. (It is presumed that the Government will re- 
cover their expenditure in this direction in the shape of 
an increased revenue from their percentage of the: licence 
fees.) 


for the 
loud- 


Conventional Loud-speaker. 


Still another electrostatic loud-speaker, very similar to 
the Vogt, was exhibited by the important A.E.G. firm. 
Apart from this, the majority of instruments on show 
followed fairly ‘conventional lines; apparently the 


Telefunken four-valve | receiver Œ.F., det., 2 L.F.). 


‘“ folded-diaphragm ”’ type described in connec#on with 
last year’s exhibition is still extremely popular, and 
various models were seen on the Siemens stand. 

The new N. and K. loud-speaker is interesting, inas- 
much as it is fitted with a balanced armature movement 
of unusual construction. The armature, which is heavily 
damped, operates in the field of a four- -pole magnetic af- 
rangement, and drives a cone through a rod connected to 
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impressions of the Berlin Show.— 

a form of stirrup which is fixed to the ends of the arma- 
ture. The most ambitious model, which is fitted with a 
“ tone regulator ’’ (a tapped choke), sells for 82 marks 


` (£4 12s.), while the price of a simpler instrument (but 


with the same magnetic system) is only 28s. 6d. 

The outstanding point of interest in the design of 
receivers is the method whereby provision is made for 
changing from 
one waveband to 
another. With 
few exceptions, 
interchangeable 
coils are used in 
the simplest re- 
ceivers only, and 
in the majority of 
cases a somewhat 
elaborate switch- 
ing arrangement 
is fitted. It ap- 
pears that Ger- 
man designers 
consider sim- 
plicity of opera- 
tion to be a mat- 
ter of prime im- 

‘ portance (as it 
‘Gindsabtedly is in sets intended essentially fbr the non- 
technical broadcast listener), and are willing to make the 
inevitable sacrifice in amplification per stage in order to 
obtain an easy change-over from one waveband to another. 


Switching in H.F. Amplifiers. 


In a ‘‘ two-H.F.’’ receiver it is possible to obtain a very 
considerable overall amplification, even when a wave- 
change switch 1s fitted, and the five-valve Telefunken set 
is a good example of what can be done by carefut design. 
The components are mounted on a metal “‘ chassis,” and 
the H.F. transformers are completely screened. The 
aerial -is capacitatively coupled, and there is a ‘‘ one- 
-knob ”’ control of tuning, with provision for individual ad- 
justment “(by. means of small levers projecting ‘through 
the panel) of the stators of each bank of the three-gang 
condenser.: The inductance of each transformer is 
changed, by an ingenious rearrangement of its windings by 
means: of a switch, It is extremely interesting to note 
that the first four valvés of this set have cathodes indirectly 


An example of German mass production 
methods: the Telefunken three—-valve set 
which includes only two soldered con- 
nections and ay tor the equivalent of 


heated from A.C. mains, while the output valve i is of the © 


ordinary type. n 3 
The Telefunken Co. also show a simple three-valve set 


which is a typical example of modern mass-production 


methods as applied to wireless receiver manufacture. It 
is assémbled under the press, and has only two soldered 
connections, the remainder being stamped. The two L.F. 


stages fitted are coupled by resistances, and there is. 


capacity-controlled reaction. The set has a wave-change 
switch, and is sold for 55 marks (a mark equals approxi- 


mately one shilling). A similar set, but with the addition 


of an H.F. valve, coupled by a simple neutralised tuned 
anode circuit, is also shown. 


The Loewe multiple valve, which is already known ʻo. 


readers, is used in a combination o set 
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made by the Loewe firm. The receiver, -which comprises 
a two-way coil holder (untuned aerial circuit) and a tuning 
condenser only, sells at the extremely low price of 40 
marks, complete with valve (which of course contains the 
coupling resistances, etc.). The other unit (at the same 
price) consists of an electromagnetic gramophone pick- 
up device and: a turntable driven by a spring motor. 
The output of the pick-up is connected to the amplifier at 
will by inserting the plug with which it is fitted in 
place of the erid coil. The exhibit was a popular one, 
judging by the number of visitors on the stand, and 
the multiple valves seem to be widely used.: The pick- 
up appears to be sensitive, and possibly this accounts 
for the fact that the output was overloaded: when, an 


“average record was being played ; the. quality of re- 


production was otherwise quite pleasing , and it is not 
a difficult matter to reduce intensity: by a slight re- 
arrangement of the input’ circuit. According. to Baron 
von Ardenne, who is largely responsible for: the develop- 
ment of resistance-capacity coupling. with high resistances, 


there is a possibility that these valves may be manufac- 


tured in England. eae 

Another representative receiver is he: two-stage ‘‘ N eu- 
trodyne ’’ shown by the Seibt firm. ‘This has a single-dial 
control, with an elaborate arrangement. of three switches, 
coupled together with a rod, by operation of which sépa- 
rate H.F. transformers are thrown : “into circuit. RI 
means of a second. rod pro- : 
vision is made for simulta- 
neous variation of coupling 
between primary. and second 
ary windings. In almost 
every set with a stage of 
H.F. amplification, more or 
less complete screening was 
provided; the general ten- 
dency is to screen the stage 
rather than the transformer. 
ex- 
tremely popular, and there 
is every indication that the 
need for an output valve of 
liberal design is recognised. 
It is noted that ebonite is 
little used; synthetic resin 
compounds take its place in 
most instances. 

One of the most interest- 
ing valves is that with an in- 
directly heated cathode, 
manufactured by the Tele- 
funken Co. Its construction 
is extremely simple ; the fila- 
ment, which is heated from 
D.C. at 4 volts and 1 amp., 
is passed through a small tube of specially impregnated 
Kaolin, having an external diameter of barely a milli- 
metre. It is this tube which emits electrons when its 
temperature is raised to a very dull red heat. The im- 
pedance of the valve is 10,000 ohms, with a voltage factor 
of 10, so it may be placed in the L.F. or ‘‘ general pur- 
pose ’’ class. Another new valve with promising charac- 
teristics is the R.E.134 power valve, the filament of which 


The “ Delta Polytron” valve 
which incorporates four sets of 
in Te with internal screen- 

ng. 
connected in parallel, so that 
there are virtually three stages. 


Two sets of elements are 
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Impressions of the Berlin Show.— 

consumes 0.15 amp. at 4 volts; its impedance is only 
5,000 ohms, with a voltage factor of 10. Anode voltages 
up to 200 are specified by the makers. 

A new Loewe multiple valve, in which there is provision 
for reaction from the first anode, is exhibited. Apart 
from the addition of another external connection, it is sub- 
stantially the same as the ‘‘ Type 3N.F.’’ valves already 
described in this journal, and includes a detector and two 
_ L:F. valves, with appropriate coupling condensers and 
resistances, all being contained in a single bulb.. _ 

Another multiple valve, but of a different kind, is the 
Polytron, which has four complete sets of elements (fila- 
ment, grid, and anode) mounted in a single bulb, with a 
screen interposed. Actually, it should be considered as 
three valves in one, as two sets of elements are wired in- 
ternally in parallel. It is fitted with a multi-pin base, and 
of course requires a special socket. The filaments are 
wired internally in a series-parallel arrangement. 

The ‘Ultra’? is one of several indirectly-heated 

° valves which are 


The “ Ahemo ” eliminator exhibited; in this 
which supplies H.T., L.T. ; : f 
and grid bias from A.C. valve special ar 
mant, A an at rangements are 
and external Smoo ng cir- 
cuit are provided for resist- made for connect- 
ing the emitting 
cathode to either 


- ance-coupled valves. 
side of the heating 


filaments at will. It is claimed by the makers that a cor- . 


rect connection does much to reduce trouble from hum. 
Almost every valve manufacturer. exhibited rectifying 
tubes, both of the filament and gas-discharge types. The 
“ Rectron ”’ range was particularly interesting.. It is 
claimed that an exceptionally: small voltage drop takes 
place in the valve, and a demonstration circuit showed that 
the variation in output volts. with reasonable changes in 
output current was almost negligible—in fact, no greater 
than might be accounted for by voltage drop in the smooth- 
ing chokes. By the application of suitable voltages to the 
twin anodes the same valve may be made to supply either 
a large, current at a.small voltage, or vice versa; for ex- 
ample, the Type R.33 gives either 20 milliamps. at 120 
volts or 1 amp. at 20 volts. It is thus possible to use the 


same valve for either H.T. -supply .or accumulator 


charging. 
In every show the visitor expects to find at least one 
mystery exhibit ; the one under discussion was no exception 
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Filament battery eliminator circuit designed by M. von Ardenne. 


to the rule, and the writer admits to being intrigued by the 
‘‘Weilo’’ rectifier. This device is supplied in various 
types, giving currents up to as much as 25 amperes. The 
rectifying element is a small cartridge containing a com- 
bination of metals, the composition of which is not dis- 
closed. An efficiency of over 70 per cent. is claimed, with 
a ‘‘life’’ of 10;000 hours. The popular model, deliver- 
ing a rectified current of 14 amperes for L.T. battery 
charging, is sold at the equivalent of 27s. 6d. complete. 

The exhibits of interchangeable high-frequency trans- 
formers were distinctly disappointing, although in one or 
two cases components were shown which, though their 
design was not in keeping with our preconceived ideas on 
the subject, might: possibly give reasonable amplification 
and selectivity. It was 
noticed that some English 
designs—unfortunately of 
the less effective kind—had 
been copied in their en- 
tirety. 

A large number of bat- 
tery eliminators were 
shown, among the most in- 
teresting of which were 
those made under the 
‘“Ahemo’’ trade. mark by 
the firm exploiting the 


combined H.T., L.T., and 
od grid bias eliminator for 
A.C., with: a somewhat unusual circuit arrangement, is 
illustrated; it is. provided with a special positive high- 
tension terminal for feeding resistance-coupled valves ; the 
connection to this terminal is taken through a special 
smoothing circuit. ‘The same firm manufactures D:C. 
eliminators in which high-capacity electrolytic condensers 


_are used for smoothing purposes. 


‘The exhibit of the German Post Office included the 
propaganda van already mentioned, as well as a demon- 
stration- of -picture transmission and reception. ‘There was 
also an educative collection of models (with accompanying 
diagrams). showing how interference from electric motors, 
massage apparatus, etc., might be eliminated at the 
source -by -the connection of suitable capacities, 
resistances, etc. _ 

A number of out-of-date overhead tramway collectors— 
so often responsible for trouble—were also shown, to- 
gether with specimens of more modern types which tend 


to eliminate sparking. = 
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Empire Broadcasting Experimen 
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ts.—5GB’s Mixed Reception.—Next Regional Station.— 


Concerts from Manchester.—The National Concerts.—Grand Opera in Full. 


B.B.C. and Empire Broadcasting. 

The impression has spread about that 
the B.B.C.’s short-wave experiments in 
Empire broadcasting will take place at 
Daventry. I learn from a reliable source 
that the Daventry site will not be used, 
there being quite enough ether shaking 
in that district already ! 

The tests will probabl 
somewhere in the Home 

7 "9000 


In Scotland. : | 

5GB is not, apparently, making much 
of a noise North of the Tweed. I hear 
that a number of canny Scots are dubious 
about wasting their battery juice on it. 
Their dissatisfaction is not surprising 
considering that at the present moment 
5GB .is using considerably less than 20 
kilowatts. No. doubt the new mast will 
improve the range, but it is a pity that 
something nearer the advertised 30 kilo- 


watts is not employed. 
0000 


be conducted 
ounties. 


Censuring 5GB. 

As Captain Eckersley . recently re- 
marked, the mauguration of 5GB has 
provided listeners with another station 
to grouse at. 

Now that the precocious youngster has 
been busy for two or three weeks it has 
been possible to take stock of the praise 
and censure, both of which have been 
received in generous proportions. The 
B.B.C. have accepted the praise with 
becoming modesty, and have turned their 
attention to the complaints. Broadly 
speaking, the complaints fall into four 
classes. 

0000 


The Four Grouses. 

The first, and most agonising, com- 

plaint comes from Birmingham, where 
many people are finding that years of 
“ shock reception ’’ from a local station, 
situated, as it were, at one’s elbow, tend 
to vitiate the sense of proportion and 
make a station received at medium 
strength sound like the angel’s whisper. 
. I understand that a B.B.C. experi- 
mental van is patrolling Birmingham in 
an attempt to discover how far the resi- 
dents in the area surrounding the old 
SIT are justified in protesting at the in- 
adequacy of 5GB. 
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Two Programmes at Once. 


The second lamentation concerns resi- 
dents within ten to fifteen miles of 
Daventry, who complain that 5GB and 
5XX can be heard simultaneously. The 
B.B.C. answer is that within the area of 
very strong signal strength from both 
stations saturation occurs in the receiver. 
In other words, it behoves the listener to 
secure greater selectivity by reducing the 
size of his aerial. aao : 

: 000 


A Waiting Game. 


Listeners within the service areas of: 
and Manchester: 
‘stations provide the third form of com- 


the London, Cardiff, 


plaint, their plea being that it is difficult, 


if not impossible, to cut out the local sta- 


tion to get 5GB. The B.B.C. admits that 
at present a good deal of- selectivitv. is 
needed by the London, Cardiff or Man- .- 
chester Fstener who wishes to enjoy 
5GB, but the trouble will disappear when 
the five-station double-programme regional 
scheme is achieved. In the meantime, 
patience ! | 


. | 0000 
On the Coast. 


The listener. on the coast, who has 
generally had more solid reasons for 
grumbling than the majority of town 
listeners, supplies the last form of 
grouse. He ‘cannot pick up 5GB because 
of Morse interruption from ships due to 
the proximity of the two wavelengths. 
This is very sad, especially as conditions 


THE BERLIN RADIO EXHIBITION. A bird's-eye view of the exhibition bulldings 
showing the famous wireless mast which houses a restaurant on the ‘first floor.’ 
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are likely to remain as they are for some 
time. 5GB employs. the 491.8 metres 
wavelength as providing the maximum 
chance to everyone to cut out the local 


station. 
oo0oo0o0 


Developing the Regional Scheme. 


None of the sites for the five new 
stations has yet been chosen, and I gather 
that it will be many months 
further developments occur. There is a 
strong feeling, however, that the Man- 


chester area will be the next to receive 


attention. Meanwhile 5GB is coming in 


before. ` 


very well at Manchester, notably in the.. 


south. 
oo0oo0o0 


Manchester Concerts. 


Talking of Manchester, it is possible 5 


that listeners will get some of the Hallé- ; 


concerts in the late, autumn and winter. 
A good deal of disappointment was felt 
last year when the Hallé orchestra ceased 
to broadcast. 
can satisfy himself that broadcasting is 
not prejudicial to the attendance ‘there is 
every likelihood that a whole series of 
Hallé concerts may be heard ‘‘on the 
air’? during the approaching season, 
~ The success of the ‘“‘ Proms ” this year 
has impressed many eminent people in the 
musical world whose opposition to broad- 
casting was based on the supposition that 
the microphone inevitably led to empty 
halls. It would be interesting to know 
whether Mr. Boosey has 
opinion ‘of broadcasting in the light of 
recent experiences at the Qneen’s Hall. 
0000 i 


Ra Devon. 


A. friend who has just toured Devon 
tells me that 5XX is the favourite 
station in that part of the world. Several 

-7 hotels in the smaller towns advertise the 
wireless set in the lounge as the prin- 
cipal attraction. In fact, 5XX beats the 
XXX! 

0000 


Gaelic on the Ether. 


Recognising that there must be count- 
less listeners in the North of Scotland 
who speak Gaelic, the Aberdeen station 
will, on September 16th, inaugurate a 
Gaelic Corner which, if successful, will 
be given at fortnightly intervals. Mary 
Orr (soprano) will sing Gaelic songs and 
Neil Orr will render Gaelic poems and 


stories. 
Oo000 


The National Concerts. | 
October 7th will be the opening aut of 


the forthcoming series of~ B.B.C.’ 
National Concerts. The first concert will 
be given in the Queen’s Hall. Subse- 


quent concerts will be given in both the 
Queen’s Hall and the People’s Palace, 
Whitechapel, two a month in the Queen’s 
Hall and one a month in the People’s 
Palace. 

Sir Henry Wood and Mr. Percy Pitt 
will figure on the list of conductors, and 
T understand that Sir Landon Ronald and 
Sir Edward Elgar may also appear. The 
soloists will include many artistes of 
international reputation. 


revised his . 


If Sir Hamilton Harty ci 
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`” FUTURE FEATURES. 
Loadon & Daventry (5XX). 
SEPTEMBER torri, —Vocal Concert. 


Religious Service from the 
studio. 
SEPTEMBER . 19TH. —A Garden Pro- 
gramme. 
SEPTEMBER 20TH. — Italian Pro- 
gramme. i ; 
~ SEPTEMBER 21stT.—‘‘ The Liars,” an 


original comedy in. four acts. - - 


works. . 

SEPTEMBER 

‘gramme. ` 
~ SEPTEMBER 24rH.—B.B.C. Promen- 
` ade Concert, relayed from the 
‘Queen's Hall, London. 
. Daventry (5GB) experimental. 

SEFTEMBER 18rH.—Religious Service: 

. from Birmingham. Military: 
Band Concert. - 

SEPTEMBER 19ru. —‘* The Barker of 
Seville,? as played by 
British National Opera Co., re 
layed from Newcastle. | 

SEPTEMBER 20TH.—‘‘ The Liars,” 
an original comedy 
acts, by Henry Arthur Jones. 

SEPTEMBER 2\1srT. —Symphony Con- 


cert. 

SEPTEMBER 22ND. — From the 
Musical Comedies and Comic 
Operas. j 


: SEPTEMBER 23rp.—B.B.C. Promen- 
: ade Concert, relayed from the 
Queen’s Hall, London. 
SEPTEMBER 24tTH.—Ponvlar Concert. 
Bournemouth. 
SEPTEMBER 19TH.—Station Concert 

: Party. 

: - SEPTEMBER 22ND.—B.B.C. Promen- 
ade Concert, relayed from the 
Queen’s Hall, London. 

` Cardiff, 


SEPTEMBER 197H.—Welsh Vocal 
` Concert. 

: SEPTEMBER 22nD.—B.B.C. Promen- 

: ade Concert, relayed from the 


: Queen’s Hall, London. 
: SEPTEMBER 24TH.— 
: comedy jn one act. 


Manchester. i 
SEPTEMBER 19TH.—‘‘ My Pro- i: 
gramme,” by the Mayor of :: 
. Rochdale. Si 


. Newcastle, 
SEPTEMBER 23rD.—Richard Cuth- 
7 bert. in Impersonations 

Impressions of famous actors. 
i Glasgow. me al 
SEPTEMBER 22ND.—B.B.C. Promen- 
ade Concert, relayed from the 
Queen’s Hall, London. 
SEPTEMBER 23RD. any The Reed in 
the Wood,’ a romance, by 
Edwin Lewis. 
Aberdeen. 

: SeprembBer 19rH.—Folk Music. 

: SEPTEMBER 22ND.—B.B.C, Promen- 
ade Concert, relayed from the 
Queen’s Hall. London. 

Belfast. 
SEPTEMBER 2lst.—‘‘Samson and 
' Delilah,” an opera in three 
acts, by Saint Säens. 


i went well for a week; then 5GB stepped 
: in and cut him off. 


SEPTEMBER 22nD.—Concert of new . i 


23rD.— Variety Pros 


‘the — l 


in four m 


- finest play. 


“ No Class,” a i 
:.. chester, Belfast, Hull, 


and i 
4 ' 5GB listeners on September 26th, when 


ns punmerey Bertie,” 


SEPTEMBER r4th, 19577" 


A New Plea: 


If the. B.B.C. were to yield to the 
importunings of a certain Yorkshire 


listener, an uncomfortable precedent 


„ would be created. The listener in ques- 


tion recently purchased an eighty-guinea 
receiver specially to hear the Promenade 
and B.B.C. Symphony concerts. All 


‘Is there any 


doubt,” he asks, ‘‘ that the B.B.C. are 


Topen. to an action for damages for breach 


of contract? ” 
If this gentleman gets a penny out of 


the B.B. C., Old Moore sees a long: queue 


stretching from the Accountant’s Office, 
Savoy Hill, all along the Embankment, to 


) Westminster and beyond. 


oo0oo0o0 


Grand. Opera in Full. 
The British National Opera A 


: _ production of ‘ The Barber of Seville” 


.will be relayed from the Theatre Royal, 
Newcastle, and broadcast in its entirety 
from Daventry experimental station 


: (5GB) on Monday next, September 19th. 
: - The cast includes ` Heddle Nash, Percy 
' Heming, Dennis Noble, Robert Radford, 


Bernard Ross, Philip Bertram, Eric 


Craie, Miriam Licette, and Gladys Parr. 


0000 : 


Famous Play Revived. 

“The Liars,” to be broadcast from 
5GB on September 20th, will be the first 
of Henry Arthur Jones’ ‘plays to be heard 
-by wireless listeners. First produced at 
the Criterion Theatre in 1897, it is 
generally considered to be the ‘author’s 
London and 5XX listeners 
will have an opportunity of hearing it on 


September 21st. 
0000 


The Month’s ** Proms.” 


« Promenade concerts will be broadcast 
in the near future from the following 
stations :—September 22nd, Bournemouth, 
Cardiff, Glasgow, Aberdeen, ` Dundee, 
Edinburgh, Swansea; September 23rd, 
Daventry experimental station; Septem- 
ber 24th. London, Bournemouth, Man- 
Leeds, Bradford, 
Liverpool, Nottingham, ‘Plymouth, Shef- 
field, Stoke- on-Trent, and Swansea. 
oo0oo0o0o 


. Burlington Bertie.” 


Miss Ella Shields, who is shortly 
leaving for America, will be heard by 


she will include her popular favourite, 
in her programme. 
0000 


old Danube Days. 

Viennese waltzes are famous for their 
sparkle and tunefulness. A programme 
entitled ‘‘ Old Danube Days,” reminiscent 
of. the music of pre-war Vienna, will- be 
broadcast from Bournemouth station on 
September 21st. Viennese waltzes by 


; - Johann Strauss and Lehar, and selections 


from Kalman’s operetta, -“ Automa 
Manceuvres,” and Fall’s “ The -Dollar 
Princess,” with duets and solos by Olive 
Groves and Harold Kimberley, will go to 
make up the programme. 
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Correspondence should be addressed to the Editor, “Tte Wireless World,” Doizet Horse, Tudor Street, ah and must te accompanied by ihe writer’s name and address, l 


THE AUSTRALIAN SHORT-WAVE TRANSMISSIONS. 


Sir, — lhe following may be of interest to your readers :— 
` To-day, Saturday, September 3rd, at 7.35 p.m. B.S.T., I re- 
ceived Station 2ME, Amalgamated Wireless (Australasia), Ltd., 
transmitting a test on 32 metres. 

‘The following i is an outline of items heard : 7.40 p.m. B.S.T. 
Dance music (“ Save Your Sorrow till To-morrow ”), followed 
by announcement of station, further dance music, each item 
played- twice. 

7.55 p.m. B.S.T. Announcement from station that Big Ben 
would be heard in five minutes’ time and giving his time 4.45 
a.m. - Dance music, then Big Ben striking (this came through 
perfectly at about R7). More dance music, announcement from 
station, and closed down at 8.10 p.m. B.S.T. -, remarking that 
they wonld be transmitting | to-morrow morning and wishing 
everybody “‘ Good- morning.’ 


The above transmissiorf came through very well at R5 to R6 o 


most of the time, very little fading; speech was broken up. 
occasionally by a “few atmospherics; carrier wave strong and 
consistent. I was using a 0-v-1 receiver. 
Boston Spa, Yorks. = ERIC A. TOPHAM. 
September 3rd, 1927. 


Sir,—I wonder if Baci are any who, after hearing 2L0’s 


relay ‘of Australia yesterday, would begrudge a fraction of their 


licence towards an Empire short-wave. station. If there are 
they are not entitled to laugh at a Scotch joke any more, and I 
feel sorry to think that such shortsightedness may exist after 
hearing the general enthusiasm over there. 

There have been many critics of the advocates of Empire 
broadcasting. Some state with a superior air that the enthu- 
siasm arises only as a result of the novelty of a new thing, 
but they must not fhink that newcomers to short-wave recep- 
tion are the only ones that have unlocked the door. There are 
thousands who are still keen searchers, but with whom the 


- actual novelty of bringing in distant lands disappeared years 


ago, and a good many of them are still advocates of Empire 
broadcasting; so that on close. examination the novelty _ idea 
does not hold good. 


Tien there is the statement that it is merely required for 
the personal benefit of a few experimental short-wave enthusiasts. 


That statement does not reflect very deep thought. The 


majority of advocates are here at home, and if some of them 


are short-wave enthusiasts it would be no fun for them to 
receive a station at their own door. They are likely to be 
among the last ones to advocate for purely personal benefit 


‘the erection of a powerful home station which would not be 


exactly an aid to searching, but the reason, I surmise, is that 
they possess, in these days of the iron heel, that disappearing 


commodity, a little bit of sentiment—not a bad thing to possess ~ 


either. 
Again, there is the oft-repeated statement from the quarter 
most concerned, that distant reception is unsatisfactory, and is 


indulged in not for the sake of the programme but for the 


interest of “getting distance.” 
B 39 


My own answer to that is, that after 2LO shut down I 
changed over and received ‘the transmission direct from 
Australia up to 7.25 p.m. I give the programme received up 
to then, and think if I am able to give the programme in such 
detail it must have been received well enough to be worth 
listening to. 

-Announcement : ‘‘ You will now hear Australia’s ‘Big Ben 
strike four” (which was not so majestic as our own B.B.). ` 

Mr. ——, from Princes Theatre Orchestra, _ Playing some 
old Irish airs. 

Address by Mr. L, A. Cook. 

Male voice singers. 

Lord Mayor of Sidney’s greeting to the Lord Mayor of 
London, given by Mr: Oswald Anderson. | 

Solo violin, by Mr. Ewart Samuel. 

Greetings to all parts of British Empire. 

The above was received on one valve, which is a common 
experience nowadays—the horizon is not SO obscure as Captain 
Eckersley seems to think. 

One of these days some station will atic the world by 
showing how to send through short-wave transmissions well 


‘under any conditions, and it wili not be the B.B.C. if they 


give way to jeremiads and do not get into a practical stride. . 
There is nothing like actual working practice to get to the 
bottom of most things. Practice has found out a Jot, and has 


. upset a lot of theory before now, and. will do so again. We 


know the B.B.C. is jealous of its high standard—a very desir- 
able thing to possess—but most people are aware of the B.B.C.’s 
technical excellence, so they need not be afraid; it is only the 
few that would grouse if bad conditions beyond control spoilt 
their good .work sometimes. ; T. CLARK. 
London, E.4. 
September 5th, 1927. 


Sir, —I should like “to report reception of the Australian 
transmission. I first heard it at 6.45 p.m., September 2nd. 
However, thought it might be American, but on returning 
to the set at 7.20 the same station was transmitting, and 
announced ‘‘ Amalgamated Wireless, Australia, Hallo London, 
Dear Old London.” Quite perfect speech and music, but a 
fade that prevented the 100 per cent. reception which the 
quality and strength would have provided had there been no 
fade. 

No doubt a large number of short-wave enthusiasts ex- 
perienced the thrill of receiving a so distantly located British 
colony. The call ‘‘ Hallo, London, Dear Old London,” con- 
veyed more than a friendly feeling of relationship. 

But why are British broadcasting engineers ignoring the 
short-wave band 15 to 35 metres? In addition to its proved 
efficiency for annihilation of distance, it is almost free of static. 

If those directing the affairs of British broadcasting would 
get busy now on a really good short-wave transmission for 
the pleasure of our overseas relations, they will only be one 
year behind the times. They will eventually tackle the job 
despite their demonstrated reluctance. The Empire demands 


~ 
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the effort. Our’ B.B.C. seems the only organisation with wool 
in its ears. © FE. E COLLINSON. 


Managing Director, Collinson Precision Screw Co., Ltd. - 


London, E.17. PEROS 
September 3rd, 1927. | 


EMPIRE BROADCASTING. ao g iy | 
Sir,—The opposing views of J. C. Finglass and ‘ Enthusiast ” 
_in your issue of July 27th fairly represent the ideas of those 
who live in the distant dominions, and of those who do not. 
The only people who can possibly appreciate the value of short- 
wave transmission over long range are those who receive them. 
I know that Captain Eckersley has always been of the opinion 
that what was being done by American and Dutch stations for 
the last three years could not be done. And I attached just 
the same importance to his view on that subject as I did to 
his attack on home constructors. ai 
The fact remains that in this country anyone who has a 
moderately efficient two-valve short-wave set can rely upon re- 
ceiving programmes from America or Holland daily and with- 
out any appreciable amount of static. All that we .distant 
-people ask-for is a British station which will transmit at 
times which will not make it necessary for us to get up in the 
middle of the night to get reception. 
- It is a pity that Mr. Marcuse and Captain Eckersley cannot 
exchange enthusiasm for a few months. If they did we should 
not have to wait long for what we want. | 
Captain Eckersley’s trouble is conservativeness in its most 
obstinate form. I give him full credit for the good work he 
has done, and admit his knowledge of certain branches of 
radio, but it is galling to Britishers who know that their 
country can lead the world to find that they have to rely upon 
foreigners for what they want, because their own countrymen 
will not ‘try. J. D. CUMMING. 
Cape Town. ; 
August 18th, 1927. 


VALVE DATA. 

Sir,—Your readers will be well advised to test any valves 
which they intend to use in a receiver drawing its filament 
current through the house lighting mains. A recent ex- 
perience of mine may be a warning to them. . 

I have been working off the mains for the last two years, 
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using 250-milliamp valves, which have been entirely satisfac- 
tory, but, of course, a trifle prodigal of current. Following 
the recent overdue reduction in prices, I decided that the 
time was ripe for new ones. Consulting the useful list which 


` you presented to me with your issue of April 6th, I’ chose. 


a detector-resistance amplifier, a low-frequency transformer 
amplifier, and a power valve, all described as ‘‘6-vyolt,, 0.1 


amp.” - I then wound a resistance of 2,000 ohms with 38-gauge 


wire, tested it, and, having -connected it in place of my 
16 c.p. carbon lamp, put in the new valves. 
horrible. The first thing I suspected was. my high tension, 
and I tested that, and every other thing in the circuit, before 
I found that the filament leads were only passing 69 milliamps. 
Thinking that there might rather more resistance in my fila- 


‘ment chokes than-I had imagined, I shorted a section of. the 


resistance and brought the current up to the correct figure. 
The reproduction was then perfect for about two days. When 

it went off I put the old valves back again and had an inquest 

on the new ones. 


others had been overrun. Upon discovering this I consulted 


‘a friend who uses valves of the same type, and, on measuring ` 


his filament current, found that the alleged ‘‘ point-one” 
valve actually took about 68 milliamps! The makers will 
hear from me good and plenty about it, but there may be 
others who are doing the same, so perhaps you will give the 
matter some publicity. Let them put ‘‘ 6-volt, 0.1 amp.” all 
over their boxes if they like, but let them give us data in the 
specification. 

I bought a ‘‘ Pye” choke this morning. I have never met 
Mr. Pye, nor have I previously bought any of his wares, but 
I shall certainly buy more after reading the little slip inside 
the box. It told me what valve (impedance) should be used, 
the size of the coupling condenser and the value of leak, the 
D.C. resistance of the choke, its inductance, and its safe 
milliampere current. All this, mind you, not only for the 
choke I bought, but for all the others he makes. That is 
the way to do business. Surely it would not hurt the makers 
of the valves regarding which I am complaining to have said 
that the valve worked best at 5.25 volts and took 0.068 amps. 

Wireless is now such an exact science that the amateur has 
a right to exact information, and an error, whether accidental 
or deliberate, of 31 per cent. in a data slip is unpardonable. 

Birmingham. JOHN WELLINGS. 

September 3rd, 1927. 


THE NEW SCREENED VALVE.—A CORRECTION. 


REGRET that in my article in the August lst issue an 
error has arisen in interpreting the mathematical analysis, 
the sign “less than” being misread as “‘ greater than.” 
The following is the correct version: Page 262, line 17, for 
“ greater”? read “less.” The caption to Fig. 7 should read : 
‘For oscillation R,—p must be positive. At a frequency of 
a million (300 m.) oscillation will occur with a low-loss coil.” 
From a physical viewpoint this is pretty obvious, because a 
high coil resistance would damp the oscillation out. In the 
September 7th issue, on page 309, No. 3 of Summary, delete 
“ equivalent.” On page 310, line 5, for ‘‘Jess’’ read “‘ greater.” 
The condition for oscillation can also be written thus: 


R 1 = 
2L 2Cp™ 
The lower sign is where the error arose. | 
Now R/2L is the coil damping factor, and —=~— the 


2Cp 
valve damping factor. When the sum is zero there is no 
damping, so that an oscillation is not damped out. When the 
sum is negative an oscillation can build up. This is the con- 
dition required in practice. By manipulating the above 
formula we get 
CR le 


F= 
=— -0 ie =o 
< g” 


L | R, 
ar R,—p must be zero or positive. 


To confirm this I have taken the secondary of an ‘‘ Everyman 
Four ® H.F. transformer, and, with a G.E.C. low-loss. con- 
denser, produced oscillations beating with 2LO. When 20 ohms 
was added to the circuit the oscillation restarted on increasing 
the screen grid volts. Oscillation can be accentuated by 
increasing screen volts and reducing the grid bias. The latter 
can be made positive which helps, since it reduces p. I have 
also produced oscillations at 
audio-frequency by the same 
means. The circuit diagram is 
shown in the figure. 

A point liable to cause mis- 
understanding is the use of 
low-loss coils. These usually 
give rise to self-oscillation when 
used for a tuned anode. When, 
however, a low-loss coil is used 
as the secondary of a H.F. 
transformer, the ratio of the 


turns can be increased by 
tapping the primary. A point 
is found where © oscillation 
ceases. This is due to the Circuit for producing audio- 
reduced = equivalent dynamic frequency oscillations with 


resistance of the primary wind- vey? Stara 
ing causing reduced magnification. On the other hand, the 
equivalent primary capacity increases, thereby enhancing the 
selectivity. N. W. McL. | 
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The result was 


The power valve was all right, bat the 


a S wiki wise ‘sb bbe a a 


“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, written on one side of the paper, and headed “Information Department.” 
should be sent at a time, and must be accompanied by a stamped, addressed envelope for postal reply. Any diagram accompanying the 
question should be drawn on a separate sheet. No responsibility will be accepted for questions sent in which do not comply with these rules. 


Choosing a Choke. 


Why is it that it is always recommended 

. that a choke of 100 henries or more 
in inductance value be used after a 
detector valve for choke coupling 
purposes, but that 20 henries ts con- 
sidered sufficient after an. output 
valve? Would not a 20-henry choke 
be equally suitable after a detector 
valve, and a 100-henry choke equally 
suitable, or even more 80, after an 

output valve? | R. S 


In order to preserve quality in 
the matter of good reproduction of the 
lower musical tones, it is necessary that 
the impedance of. the external circuit 
be considerably in excess of the im- 
pedance of the internal circuit. Now, 
the average detector valve is of medium 
or high impedance, because such a valve 
makes a better detector. Therefore, the 
impedance in its anode circuit (that is, 
the external impedance) must be high, 
and,- since inductance governs the im- 
pedance of a choke, it follows that a 
high-inductance choke of 100 henries 
must be used. A 20-henry choke will 
result in a certain. attenuation of the 
lower frequencies.’ Moreover, owing to 
the comparatively small plate circuit in 
the case of a detector valve, the iron 


core of the choke need not be of generous’ 
proportions in order to avoid magnetic 


saturation. 


In the case of the output valve we are 
dealing with a valve of very low im- 
pedance, and we use such a valve because 
it gives proper results in the matter of 
handling large power without distortion ; 
since the impedance of the valvé is low 
(that is, the internal impedance of the 
circuit) it follows that the external im- 
pedance need not be neatly so high as 
in the case of the high-impedance de- 
tector valve, and a .20-henry choke is 
ample. It might be argued, however, 
that, at any rate, a 100-henry choke will 
do no harm. here. Speaking of the 
average 100-henry choke, this is quite 
wrong,. because, in the first place, such 
a choke usually has a high D.C. resist- 
ance, and, since the plate current of 
an output valve is large, there is a tig 
D.C. voltage drop across the choke, and, 
therefore, the D.C. volts on the valve 
anode are lessened and the _ valve’s 
power handling capacities are corre- 
-spondingly reduced. In the second place, 
owing to the high inductance, and owing 
to the limitations of core design in 
the average 100-henry choke, magnetic 


Bar 


saturation of .the iron- core will un- 
doubtedly set in under the influence of 
the large plate current of the output 
valve, and, naturally, this causes distor- 
tion. It is possible, of course, to design 
a 100-henry choke with very generous 
dimensions of its iron core so that it is 
entirely suitable for use after an output 
valve, but such an instrument is expen- 
sive to make, and since, as we have 
pointed out, it is entirely unnecessary, 
we do not use it. 
o000 


“ Wire Wound ” or “ Metallised ” ? 

I intend to build a resistance coupled 
amplifier, using a 30,000 ohm type 
valve as detector, and an anode re- 
sistance in its plate circuit of 150,000 
ohms. Would you advise a “ wire 
wound ° type or one of the new 
‘“‘metallised ’? type of resistance in 
this case? | ` L. T. 

Undoubtedly, in this case, we would 
recommend the wire-wound resistance. 

Our reasons are that, in the first place, 

the plate current will be comparatively 

high, since the metallised resistances are 
mainly designed for use with 70,000 ohm 
valves, the resistance being in the value 
of about 4 megohm. In this latter case 

the current is very limited, but with a 

20,000 ohm valve and a 150,000 ohm re- 

sistance the current will be comparatively 

greater, and a wire-wound resistance is 
advised. ‘In any case, if you are going to 
use reaction in conjunction with your de- 
tector valve, you will have to shunt the 
anode resistance with a 0.0001 mfd. fixed 


condenser, and any small capacity in the - 


wire wound resistance will be completely 
overshadowed by the coridenser capacity. 


As a matter of fact, however, modern’ 


wire-wound resistances have an extremely 
low self-capacity compared with some 


of the earlier types. 


À 0000 
Situation is More than Circuit. 
I intend building the “AU Wave 
Four” receiver, Will you tell me 
whether in my locality it will enable 


me to receive a large number of dis- 
tant stations? S. 


It would be quite impossible to answer `. 


this query definitely. | We notice from 
your address that you live in the middle 
of a large industrial city, and therefore 
it might so happen that you are badly 
screened by steel frame buildings, or simi- 
lar structures. 
in the town in any reasonably unscreened 


Used in the country, or | 


One question only 


Situation, the receiver will undoubtedly 
bring in a number of stations, but no def- 
nite ruling can be given as to the per- 
formance in a definite locality, unless 
actual tests have been carried out with 
the receiver. . 

We should advise that you endeavour 
to get into touch with other broadcast 
listeners in your locality, and ascertain 
from them what results they get from 
distant stations on any given set. If 
you could ascertain what results are ob- 
tained by other people, and write to us 
again, mentioning the type of set they 
use (i.e., number of valves, whether the 
receiver uses H.F., etc.), we shall be able 
to advise you more definitely on this 
matter. 

0000: ; 
Components for Remote Contro 
Systems. - 

I have been studying the article on- 
“ House Wiring Systems,” published 
in your August 17th issue, and have 
decided to experiment with both 
systems, described at some length by 
the author. He makes no mention 
of where to purchase the various com- 
ponent parts, and I shall be glad if 

~ you will assist me in this matter. 

R.G. A. . 

Referring to the system illustrated in 
Fig. 1 of that article, the jacks may, of 
course, be obtdined from almost any re- 


- putable wireless dealer as they are merely 


ordinary filament contro] telephone jacks. - 
With regard to the relay, this may be pur- 
chased from Messrs. Garnett, Whiteley 
and Co., Ltd., Lotus Works, Liverpool, 
among other firms. A suitable output 
transformer may be obtained from various — 
firms, such as Messrs. Ferranti, Ltd. Re- 
ferring to the alternative scheme, illlus- 
trated in Fig. 2 of that article, the special 
triple jack plugs may be obtained from 
Messrs. Igranic Co., 147, Queen Victoria 
Street, London, E.C.4, and are known as 
“ Multijacks.” The volume control 
shown in dotted lines may be obtained. 
from various firms such as Messrs. Auto- 
mobile Accessories (Bristol), Ltd., 93-95, 


, Victoria Street, Bristol, Messrs. Marconi- 


phone Co., 210-212, Tottenham Court 
Road, London, W.1, Messrs. Dubilier 
Condenser Co., Ducon Works, Victoria’ 
Road, North Acton. The Volume Control 
Plug may be obtained from Messrs. 
Rothermel Corporation of Great Britain, 
24, Maddox Street, London, W.1, whilst 
-naturally, other items such as bell wirc, 
bell pushes, wooden casing, etc., are 
readily obtainable from any electricians. 


a 


-_ 
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Transformers v. Resistance Coupling. 


| I have heard it stated that in the case 


of a two-stage resistance coupled 
amplifier, if the last valve ts over- 
loaded, due to very strong signals or 
improper adjustment of H.T. and 


G.B., the resultant distortion will be 


considerably worse than would be the 
case if the last stage were trans- 
former coupled, or the amplifier were 
transformer coupled throughout. I 
wish to know if this is true, and tf 
80, why? L. R. T. 

As you probably know full well, the 
result of overloading the output valve is 
to cause an abnoymally large grid swing, 
which on the one hand will cause the grid 
potential to come down to the bottom 
bend of the grid volts anode current 
curve, and on the other hand will cause 
it to cross the zero grid volts axis, and so 
cause grid current to flow, the reason that 
grid current flows being that the grid has 
become positive. In fact, the case is 
analogous to that of plate current flow- 
ing when we make the plate positive, pro- 
vided there are no other causes tending to 
check the flow of plate current. If the 
last stage is resistance coupled, it will be 
obvious that the grid condenser associated 
with the last valve grid will become 
charged up, and it will retain its charge 
until such charge has leaked away via the 
grid leak. Now, if this condenser is 
large and the grid leak is of high value, 
it will be obvious that quite an appre- 
ciable amount of time will be taken be- 
fore the condenser is fully charged, aud 
during this period the amplifier will be 
as it were ‘‘ choked,” and bad quality will 
result for quite a considerable period, 
until the condenser has become dis- 
charged. A strong atmospheric, or an 
abnormally loud passage of music, or even 
the fact of the announcer raising his 
voice, will often be enough to momen- 
tarily overload the valve and charge up 
this condenser, unless we are playing for 
safety by using an unusually large power 
valve in the output stdge. It is the 
fact of the grid leak having a high ohmic 
resistance which prevents the charge leak- 
ing away immediately. 

Yn the case of transformer coupling, 
any momentary overload of the output 
valve wiil still place the charge upon the 
grid, but this will almost instantaneously 
leak away, due to the comparatively low 
D.C. resistance of the transformer 
secondary. This obviously is the reason 
why transformer coupling is often in- 
ferior in the final L.F. stage, and it will 
be obvious that choke coupling is in 
exactly the same class 
coupling in this respect. > It may be 
argued that a small value of grid leak 
should be used in order to ensure a 
quicker discharge of the condenser. This 
cannot be done, however, for it will re- 
sult in frequency distortion, but this 
point was discussed fully in the “ Hints 


.and Tips ” section of a recent issue of this 


journal, and we cannot go into it here. 

- On the surface, it would appear that a 
smaller grid condenser (leaving the value 
of grid leak as it is) would remedy 
matters, as naturally, a smaller con- 


as resistance. 


e 


of the valve. 


former is 
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denser would not accumulate so great a 
charge, and therefore the time period of 
discharge would be small. If we do this 
we shall again run into distortion trouble 
for reasons already discussed in another 
section of this journal, to which we have 
just made reference. The only means of 
preventing this trouble is to have a large 
margin of safety by using an output valve 
of large power-handling capacity, and ad- 
justing the H.T. and G.B. values applied 
to it correctly. Use plenty of H.T. and 
plenty of G.B., as directed by the makers 
The statement then that 
ordinary circumstances &a trans- 
“safer ” than a choke or resist- 
ance coupling in the last stage of an 
amplifier is quite true, for the reasons 
which we have just given. 
oo000 


e 
Tracing Trouble. 

I have constructed a four-valve receiver to 
the circuit diagram enclosed, but have 
not succeeded tn receiving any signals 
although the local station is only 5 
miles away. The wiring has been 
carefully checked, and all joints and 
connections examined, but I can find 
no error, I recently borrowed a milli- 

ammeter and noticed on connecting 
this in the negative H.T. lead that 
the plate current was about 50 milli- 
amps. 

The valves used are P.M.5X, 
P.M.5B, P.M.5X and P.M.256 in the 
order named, and with 150 volts H.T. 
A slight reduction in current takes 
place on alteration of the grid bias to 
the last valve, but variation of G.B. 
on valve V, seems to have no effect. 
I notice a small spark occurs on remov- 
ing the G.B. plug for valve V, from 
the grid battery. Can you indicate 
where I should look for the fault. 

R. B. 


in 


We have carefully examined your cir- 
cult diagram, and conclude that provided 


the receiver has been wired correctly to ` 


this it should function in a satisfactory 
manner. Assuming the wiring to be cor- 
rect, the fault must lie with one or more 
of the components, and we accordingly 
suggest a series of tests on the following 
lines, . Connect your milliammeter in the 


FH.T.1 +H.T.y 


Fig. 1.—Faulty insulation in C; was the 
cause of Sacer Ne. ore current in this 
c re t. č 
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H.T.+ lead to each individual valve, and 
note the current taken in each case. 
our diagnosis is correct, you will find that 
valve V, is taking an abnormal anode cur- 
rent. 


i 


You should also find that ‘discon- 


necting H.T.+2 from the H.T, “battery 
will result in the feed to V, falling to the ~ 


normal value. A consideration of this 


effect will show that the fault lies with © 
the coupling condenser C, Fig. .1, as 


owing to.either a breakdown of the insula- 


tion or a leak of some description the grid — 
of the-valve V, is receiving a positive bias, — 
This was deduced from the information — 


serting or removing 
applying the grid bias to valve V,. 


ooco 


Correct Connections of a Milliammeter. 


_ that a small spark became visible.on:m- 
the wander plug — 


I have a three-valve set containing two 


L.F. stages, the loud-speaker betng 


connected directly in the plate circuit | 


of the last valve. I wish to put ina 


milliammeter in order to give me an ` 


indiċation of valve overload. In what 
manner must I connect up? 
R. S. 


If you merely desire to connect the in- 
strument temporarily in circuit, then all 
you need do is to connect the positive 
terminal of the milliammeter to that ter- 
minal of your set which is marked loud- 
speaker positive, the negative tefminal of 
the milliammeter connecting up to that 
terminal of the loud-speaker whieh is 
marked positive, the terminal of your 
loud-speaker which is marked negative 
going, of course, to the negative loud- 
speaker terminal of your set. If you 
wish to insert the milliammeter perman- 
ently in your set, you must break the 
internal connection which you will find 
running from the positive loud-speaker 
terminal of your set to H.T. positive, 
and, having broken this lead, insert the 
milliammeter, the negative of the milli- 
ammeter going to that terminal on your 
panel marked lond-speaker positive, and 
the positive of your milliammeter going 


to H.T.+ 


ooo0oo 


Battery Eliminator and Pot Magnet. 


. I have decided to construct the moving 


coil loud-speaker described in “The 
Wireless World” of August 10th last, 
but the lighting supply in my district 
is 220 volts D.C. 1 possess a D.C. 
battery eliminator giving a number of 
output voltages, the lowest. bang 
marked 35 volts. Could I connect the 
“pot”? magnet to this ‘tapping, an 
would you advise a series resistance 
to regulate the voltage? R. P.F.. 
We do not think it would be practicable 
to energise the field magnet of a moving 
coil loud-speaker from a D.C. battery 
eliminator designed for the supply of H.F. 
to a receiver. The smoothing equipment 
and potential divider, or series resistances, 
would not pass sufficient current for the 
purpose, and we suggest you either use 4 
6-volt accumulator of suitable capacity of 
wind the field coil in accordance with the 
instructions given for the moving ooil Joue- 
speaker described in our issue of Aptil 
15th last. P 
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OLYMPIA, 1927. 


T the time these lines are read we shall be 
on the eve of the opening- of the- 1927 
‘Wireless Show at Olympia. It is prob- 
À ably unnecessary to say that the Exhibition 
m promises to be by far the largest and most 
interesting which has yet been held; be- 
cause as wireless progresses so it 1s neces- 
sary that receivers and other-apparatus should keep pace. 
It is, however, evident.even at this stage, before the 
‘Exhibition has opened, that the show will be of outstand- 
ing merit. There are a number of new products, some of 
which are referred to briefly in this issue, and no doubt 
there are many others concerning which no information 


will be available until the actual opening of the Exhibi- 


tion. 

Although we may consider that the standard which has 
been set during the past twelve months is high, yet those 
who have been in touch with progress have realised that 
finality. is as far off as ever. The modern three-electrode 
valve, for example, is a very efficient product, and will 
give a good performance for some time to come, but the 
introduction of new types of valyes, such as the screened 
valve, which several manufacturers are showing in dif- 
ferent forms, opens up a wonderful new field of research 
for the experimenter.. 

A ‘feature of special interest. to visitors to the Exhibi- 
tion this year is that arrangements are being made where- 
by manufacturers will be able to demonstrate their 
apparatus to the public, whereas in previous years the 
public has had to be content with what we may describe 
as a f dumb show.’ 

There is one point in particular in connection with the 
Exhibition which we would like to emphasise, and where 
our readers could be of valuable assistance in bringing 
about an all-round improvement in the standard of broad- 
cast reception.’ We refer to the need for increased selec- 
tivity in receivers in order that advantage may be taken 
. of the service of alternative programmes. The price of 
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valves has fallen considerabiy, the complication of run- 
ning valve sets has been greatly reduced, and the price of 
valve receivers complete is very far below anything which 
has been available to the public in previous years. Tak- 
ing these points into consideration, we think the time has 
come when the crystal receiver, except under very special 
circumstances, should be regarded as almost an obsolete 
piece of apparatus. There was a time when headphone 
recéption was popular if only for the reason that the re- 
production was far superior to what could be obtained 
with loud-speakers, but to-day it would be no exaggera- 
tion to say that with a really good loud-speaker and re- 


ceiver where careful attention has been paid to quality the . 


very reverse is the case. Broadcasing will take its proper 
place in the home only when the public realises the 
immense ‘superiority of loud-speaker reception from a 


"valve set over listening-1 in on a crystal set with head- 


phones. ` 
0000 


WIRELESS SETS AND THE B.B.C. 


NDER ‘‘ Correspondence ’’ in this issue we publish 
j] a letter from a reader who enquires why the B.B.C. 
does not undertake the manufacture and sale of 


broadcast receivers, and he puts forward arguments in - 


support of the suggestion. We submitted a copy of this 
letter to the B.B.C., and are fortunate in being able to 
publish.their reply, in which it is made clear that it 
would not be in accordance with the policy of the B.B.C. 


to enter into competition with the trade and the legitimate | 


set manufacturer. 

We consider that the reply of the R.B.C. is a fair 
and proper statement of what their attitude should be, and 
we believe that it will be reassuring to many who may 
have visualised the possibility of the B.B.C. entering 
into the set manufacturing business, which would result 
not only in unfair competition with the legitimate indus- 
try, but would also deprive the listener of the advantage 
he has at present of a wide choice of types of receivers to 
meet his particular fancy. | 
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Two Tuned H.F. Stages without Screening or Neutralisation. 


T is not always an easy matter to build a receiver and 
obtain the predicted results when good performance 
is dependent upon using comporents of the highest 

ciliciency, and where there is a possibility of destroying 
that efficiency in the process of construction. A well- 
designed set may fail owing to some obscure condition 
existing in a component, or where the home constructor 
has neither the testing instruments to carefully examine 
the parts, or the ‘opportunity to interchange them with 
others in his endeavour to get better results. | 


Avoiding Indifferent Per‘ormance. 


Whatever the design may be, two apparently similar 
sets will rarely be equally success fuli Particularly is 
this true where high-frequency amplification is involved. 
For this reason a design differing radically from recent 
trend has been developed. Principally, it differs in the 
H.F. amplifier, in that two stages of simple and less 
efficient form than others which have appeared recently 
in these pages are adopted, but the important considera- 
tion which one must not overlook is that the amplification 
of two robust H.F. stages may far exceed a single stage 
of the most perfect design. 

That an extra valve is required is,- perhaps, of small 
importance in a multi-valve amplifier, as the additional 
filament current required for the extra H.F. valve is 
only a fractian of the total filament current, par- 
ticularly where a special output power valve may be 
uscd requiring more filament and H.T. current 
than all the rest of the valves in the set. Pro- 
ducing stability and the tuning required for the second 
H.F. stage are, of course, the problems involved, and it 
is generally contended that the additional complication 
stands in the way of the use of two stages. The intro- 
duction of resistance as a preventive of self-oscillation, 


to which a two-valve H.F. amplifier is particularly prone, 
reduces amplification to a value far inferior to that obtain- 
able from a good single stage. Effectively to -stabilise 


by neutralising involves constructional difficulties demand- 


ing carefully arranged neutralising and primary windings, 
complete magnetic ‘and electrostat: c screening between all 
apparatus composing the stages, and, even if one ‘is suffi- 
ciently skilled to carry out the constructional work, a 


knowledge of the peculiarities of stabilised circuits is -re- 


quired before good reception can be obtained -over the 
entire tuning range, without the circuits breaking into 
oscillation. The screened valve is another solution to the 
problem, and promises much, yet here, again,’ ‘ the diffi- 
culties of maintaining the utmost efficiency, and of screen- 
ing, are involved, and the use of an extra valve ina 
simpler arrangement may be found to give superior results 


and fully compensate for the inefficiency of the stages. 


Screening and Neutralising Avoided. 


There is another way, however, of solving the problem. 
Regeneration is produced by the voltage feed-back across 
the grid-plate capacity of the valve when the grid and 
anode circuits are approximately in tune. It follows, 
therefore, that by limiting the primary winding of the 
H.F. intervalye coupling to fewer turns than are 
normally used, and employing a particularly loose coup- 
ling between the primary and the tuned secondary, that 
the potential developed across the primary can be kept 
to a sufficiently low value that, in spite of the capacity 


‘feed-back of the valve, the point is not reached at which 


regeneration can occur. Incidentally, the losses in the 

circuits are increased by the use of valves of somewhat 
low impedance, so further tending to produce stability. 

In spite of these modifications, “the overall] amplification 

for the two stages exceeds that of any single stage ampli- 
B 8 
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: fier, and there is now no. serious objection to the creation 
. of other losses- which, in proportion to the total losses, 
, are. of minor importance. Thus no special precautions 
‘are required as to the nature of fhe windings of the 
‘transformers, neither does harm result by making them 
‘interchangeable to cover all wavelengths, and, should in- 
` cidenta? losses occur-in valve holders or tuning condensers, 
little detriment will result. The coils used for long-wave 
reception have. more-tightly coupled primary to secondary 
'windings owing to the smaller feed-back through valve 
“capacity on the long waves. The transformers used in 
rthe two stages are not quite identical, it having been 
‘found that a: tighter coupling is permissible i in the trans- 
‘former between the first and second valves than that 
which precedes the. second valve.  ' 7 


r 


Logarithmic, Condensers for Simultaneous Tuning. 


The separate yet simultaneous operation of three tuning 
dials arising from: the use of two H.F. stages is undesir- 
_able, and’ a set so arranged might appear to give very 
‘poor results unless a wavemeter is used to assist in the 
slow process of tuning each of the circuits. 

A pair of condensers having plates following a 
‘logarithmic law are linked together to a common control. 
If these are suitably set in relation to one another, they 
will tune the two intermediate circuits irrespective of any 
differences in the inductance values of the two secondaries 
providing the self and stray circuit capacities are nearly 


j i : 
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Rear view of panel and baseboard assembly with waives and transformers in position. 
their axes at right angies. 


equal, and that the shape of the plates has been deter- 
mined to suit the stray capacities existing in these cir- 
cuits. Actually, with a similar number of secondary turns 


on eath of the transformers, there will be no need for 
the individual adjustment provided on the condensers, and. 


both should be set to move off’ together. 


From the illustrations it will be seen that the three: 


coils are mounted with their axes at right angles, which 
together with a particularly liberal baseboard spacing, 
Prevents rfiagnetic Senne The standard ‘‘ Colvern ”’ 
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coils have been modified for this purpose, and can be 
obtained for either vertical or horizontal mounting as 
required in following this design, thus extending their 
utility i in a number of other useful applications. Better 
spacing of the pins also results from arranging them 
around the circumference of a circle in preference to the 
cross formation formerly employed. 


The Detector Circuit. 


Anode bend detection, a requirement for good quality, 
by means of a high impedance valve, which may be sa 
suitably followed by resistance coupling, is adopted and 
gives good ‘performance in view of the liberal H.F. 
voltage swing applied to the grid of the detector. As a 


f shunt condenser is required in the anode circuit of the 


detector valve, the value of which must be liberal to by- 


pass the lower frequencies of .the long waves, it is con- 
: sidered advisable to limit the value of the anode resist- 


ance, which is, shunted by- this condenser to a value not 
exceeding 100,000 ohms. The coupling condenser and 
the grid “leak are of the corresponding typical: values of 
o.1 mfd. (mica) and 9.5 megohm. A transformer coupling 
is used in the second L.F. stage, and a transtormer output 
feeds the loud-speaker. : 


Gramophone Loud-speakķer Reproduction. 


New features introduced include a volume control and 
a breakjack for use with a gramophone pick-up. Al- 
though there are many ways for controlling volume the 
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The transformers are spaced well apart with 


most uniform results are obtained by a variable resistance 
shunting the secondary of the intervalve transformer. A 
potential divider as an output from the resistance-coupled 
stage may affect quality, while a sliding contact on a cur- 
rent-carrying resistance is noisy when operated. 

Silence of operation is a feature of loading the trans- 
former secondary, which is practically a no-current wind- 
ing, while the resistance improves the amplification char- 
acteristics of the transformer. These merits outweigh the 
point usually advanced that volume control should come 
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earlier in the amplifier to prevent overloading of the 
detector or first L.F. valve. 

Contacts on the breakjack are arranged to break the 
filament circuit of the H.F. valves, interpose the pick-up 
winding into the grid circuit of the detector on the earth 
‘side of the tuning coil, and te reduce the grid bias so that 
the valve is no longer an anode bend rectifier. That re- 
sistance amplification is employed in the first stage is 
almost .essential owing to the liberal output obtainable 
from the pick-up and in conjunction with the volume con- 


trol shunt resistance, exceedingly good quality can be 


obtained. 


7" e 


Clean Panel Layout. 


On the front of the panel, therefore, appears the two 
tuning dials, the small dial of the volume control to- 
gether with the jack for the gramophone pick-up and an 
“* on-and-off ° switch.“ Economy has been observed 
`- wherever possible, as instanced by the omission of fila- 
ment resistances rendered quite unnecessary by the use of 
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connecting to grids and plates, are short, direct and out 
of contact with the baseboard.” These together with the 
grid biassing leads are above the baseboard. Battery 
distributing leads run beneath the board, and for good 
appearance should be shaped only with right-angle bends. 
Contact is picked up by drilling through the baseboard 


alongside the leads, and the liberal use of small ebonite 
cleats sawn from tin. square ebonite is advised. 


The H.F. Intervalve Couplings. 


Winding the transformers is a straightforward opera- 
tion and the 80 secondary turns of No. 30 D.S.C. wire 
are terminated in pairs of holes in the former or through 
the ribs- before connecting to the sockets. The primary 
windings, consisting only of 5 turns wound in the same 


direction as the secondaries, should be arranged so that 


they can be slid'away from the secondary turns towards 
the ends of the coils. Actually, wth an H.T. potential 


‘of 80 to 100 volts and valves of an average impedance of 


about 10,000 ohms, the primary to secondary spacing on 
the first H.F. transformer will be about ~;in., and on the 
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Plan view of layout showing coupled logarithmic condensers. 


modern 6-volt valves, while only one H.T. bridging con- 
denser is fitted in association with the H.F. stages. 
Simplification is effected by using only two H.T. values 
for the five valves. | 

Instead-of a metal or ebonite panel the new ‘‘ Paxo- 
lin’ or ‘“ Pertinax’’ polished sheet may be considered 
an improvement. It is of pleasing colour, easy to work 
with a sharp drill, has excellent insulating and dielectric 
properties, though these are of little consequence in the 
present instance, but most important of all is its stiffness 
and durability. 

Little need be said concerning assembly. Starting off 
with the panel, purchased exact to size, the baseboard is 
made up from planed 4in. mahogany or American white 
wood, and is fitted with glued and screwed 4in. battens 
to stiffen it and permit of underneath wiring. No. 18 
S.W.G. tinned copper wire is used for connecting up and 
is, perhaps, less conspicuous without sleeving. Actual 
branching points are shown in the wiring diagram, those 
leads which pass beneath the baseboard being broken. 
Leads forming part of H.F. circuits, particularly those 

B II l ` 


second din. The grid and plate connections are farthest 
away from each other. Take care that primary and 
secondary turns do not actually touch, or if the insulation 


is frayed a short circuit of the H.T. battery may result. 


The aerial input transformer consists of 75 turns, a 
tapping for the aerial being made at the 25th turn from 
the earth end of the coil, which is at the bottom, giving 
a satisfactory degree of selectivity with an average aerial, 


"If a near-by station is found to be too broadly tuned, 


fewer turns may be included in the aerial, whilst if the 
local station 1s some ten or more miles away and swamp- 
ing is not experienced, distant reception may be further 
improved by slightly increasing the number of aerial 
turns. To provide adjustable aerial tapping the spare 
pins on the holder may be made use of. l 

For long-wave reception on the goo-2,600 metre band 
the modified ‘‘ Colvern ° ` long formers 
wound with 280 turns of similar wire comprising eight 
slots each containing 35 turns. The adjoining slot is 
wound full with 40 turns in the case of the first H.F. 


transformer, and 35 to 40 for the second. : 


should be. 
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LIST OF PARTS.— 


1 “ Cyldon,” .0.0003 mfd. two-section condenser, independent 
adjustment on the driving spindle is not essential (Sydney 
S. Bird & Sons). . . 

1“ Cyldon ” 0.0003 mfd. single condenser. 

2 Micro-log dials (“ BR” C. F. & H. Burton, Bernard Street, 
Walsall). 

1 “ Ferranti” output transformer 1 to 1 (Ferranti, Ltd.). 

: J “ Igranic-Pacent’’ Audio-former, 34 to 1 (Igranic). 

i 3 New type “‘ Colverni” formers with stands and bases, broad- 
: cast wavelengths (Collinson’s Precision Screw Co., Ltd.). 

3 New 
(Collinson’s Precision Screw Co., Ltd.). 

5 Valve holders (“ W.B.” Whiteley, Boneham & Co., Ltd.). 

1 Davolcon 10,000 ohms (Dubilier). 

1 Fixed condenser, 2 mfd. 

1 Fixed condenser, 0.1 mfd. (mica). 

1 Fixed condenser, 0.0005 mfd. 

1 Grid leak, 0.5 meg. and holder. 


e “ Colvern” formers and stands, long wave — 


I-16} v. Grid battery (Siemen’s type with flap for attaching 
to wall of cabinet). | 
4-14 v. “ T” cells (Siemens). , 

1 Pair brackets (‘‘ Camco” Carrington Mfg. Co., Ltd.). 
rt Ohms. anode resistance and vertical holder (Var- 
ley, .). 

1 Switch (Benjamin Elec., Ltd., or Wright & Weaire). 
1 Six spring Jack type, P 70 (Igranic). 


` 


-~ "1 Plug, type P 40 (Igranic). 


1 Baseboard, 30X 9in. Planed American white wood or 
mahogany, and 4x I}in. battens. 

1 Paxolin or Pertinax panel, 30x 8in. (Wright & Weaire, 
740, High Road, Tottenham, N.17, wood grained), or (George 
L. Scott & Co., Lid., 69, Fleet Street, E.C.4, plain brownish 
yellow). 

1 Cabinet, 30x8x9in. deep (“ Camco” Carrington Mfg. 
Co., Lid.). 

Plugs, flex, wire, screws, etc. 


Approximate cost, less cabinet—£11. 


: In the “List of Parts” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components 
: actually used by the designer and iilustrated in the photographs of the instrument. Where the designer considers it 


: mecess 


that particular components should be used in preference to others, these components are mentioned in the article 


: itself. In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal : 
: quality to those listed, and that he takes into consideration in the dimensions and layout of the set any variations in the : 
3 size of alternative components he may use. ' oi 
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Lengths of flex terminated on coloured tags and plugs 
are used for all externa] connections in place of terminal 
strips. Not only are these much more readily fitted, but 
they greatly facilitate the rapid connecting up of the set 
and avoid the danger of short circuit across terminals, at 
the same time effecting an economy. an 


With the H.F. valves suggested earlier, and an R.C. . 


valve (30,000 to 60,000 ohms impedance) as detector, fol- 
lowed by an L.F. and power valve, good loud speaker 
reception is easily obtainable from some 12 to 20 European 


stations, depending upon conditions and nearness to a 


powerful broadcasting -station. Self-oscillation as de- 
noted by the heterodyning of carrier waves does not occur 


Eindhoven Short-wave Transmissions. 
Through the courtesy of Messrs. 
Philips Lamps, Ltd., we are able to give 
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even at the minimum end of the condenser scales, and it 
is at this position that the primary turns of the trans- . 
formers are slid up to the secondary turns to obtain a . 
maximum coupling consistent with the avoidance of re- 
generation. Overloading of the detector valve is evi- 
denced by double tuning of the H.F. intervalve couplings, 
and is corrected by detuning the aerial transformer. The 
merit of the set is good loud-speaker reception of distant 
stations without heterodyning or using the set near the 
oscillating’ point, so that skillful handling is unnecessary 
so long as the user understands that the dials are .ad- 
vanced slowly together, keeping them in step by moving 
from station to station. ° 


from that given in our issue of August 
17th. : 


o000 


the following list of special broadcasting 
transmissions from PCJJ, which supple- 
ment the regular weekly transmissions on 


Tuesdays and Thursdays from 5 to 8 


p-m. G.M.T. :— - l | 
Thursday, Sept. 22.—1700-2000 G.M.T. 
Tuesday, Sept. 27.—1700-2000 G.M.T. 


Friday, Sept. 30.—0200-0300 G.M.T. 
Tuesday, Oct. 4.—1700-2000 G.M.T. 
Thursday, Oct. 6.—1700-2000 G.M.T. 
Tuesday, Oct. 11.—1700-2000 G.M.T. 
Thursday, Oct. 13.—0000-0500 G.M.T. 


0000. 


Dutch Receiving Station. 

The Dutch receiving station EN-R005, 
registered by the Dutch section I.A.R.U., 
and operated by Mr. M. W. H. de Gorter, 
is regularly standing by for British 
amateur phone stations on a wavelength 
of 40-45 metres or lower, and will send 
full detailed reports about tests noting 
strength, quality of modulation, fad- 
ing, etc. Those who want a report from 
this station have only to drop ‘a line to 
Mr. de Gorter, Essenburgstraat 120b, 
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Rotterdam, Holland, stating the exact 
time (G.M.T.) and also exact wavelength. 
0000 


_KDKA Wavelengths, 


Through the courtesy of the Westing- 
house Electric and Manufacturing Co., we 
are able to settle the vexed question of 
the short waves used by KDKA for ex- 
perimental work. The wavelengths now 
used are 26.3, 62.5 and 315 metres. The 
14-metre ‘transmitter has now been re- 
placed by the 26-metre set, and the power 
used is 30 kw. We would, however, state 
that as the short-wave work is experi- 
mental the wavelengths are somewhat fre- 
quently changed. 

ooo0°o 
Nauen Telephony Tests. 

A correspondent informs us that the 
Nauen experimental telephony stations are 
now testing on 14.9. and 17.38 metres. The 
stations are presumably AGA and AGC, 
and the latter wavelength differs slightly 


American Short:wave Stations. 


A correspondent writes that he has ex- 
‘ae oy considerable interference with 

is reception of NU 2X AD from a station 
signing itself HJG. If this is an official 
call-sign the station should be in Colum- 
bia, but we are unable to trace it through 
the ‘ Berne List.” We shall be interested 
to learn if other readers have heard this 
short-wave station and if they can give us 
its QRA. — | l 

o000 


Reception of Australian 2ME. 


A correspondent at Brockley informs us 
that he has succeeded in picking up the 
Australian station 2ME, Sydney, N.S.W., 
on a two-valve (0-v-1) modified Reinartz 
receiver with an indoor aerial 20ft. above 
ground level and only 1ft. under the 
ceiling. 2ME was first heard between 
1916 and 2100 B.S.T. on September 2nd 
at a strength of R2 to R5, and still more 
clearly the following day at 1825-1805 
B.S.T. The chiming of a clock at 4 a.m., 
Sydney time, was very distinct. 
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À n Devoted to New Ideas and Practical Deea 


REPAIRING LARGE CONDENSERS. 


It may not be generally known that 
it is quite possible and fairly easy to 
repair Mansbridge type fixed con- 
densers which have developed a leak 
or even a short-circuit. The larger 
types having capacities of one or two 
microfarads, which cost* between 
three or four shillings each, are well 
worth the small expense involved. 

First of all warm the composition 
at the top in a small flame, and dig 
it out with an old penknife or some 
such implement, taking care not to 


damage the two contacts, and roll it: 


into a stick while still soft. When 


most of it has been removed it will. 


be found that there is a strip of fibre 
about a quarter of an inch from the 
top of the condenser which supports 
the contacts to which connections are 
made from inside. 

Now put a few small pieces of 


paraffin wax m the space at the top 


and place the condenser over a gas 
flame, or in a “f slow’’ oven. Care 
must be taken not to overheat the 
condenser, otherwise the outer cover- 
ing of paint will be damaged, or 
worse still the soldered joints in the 
case will melt. Add further pieces 
of wax until no more is absorbed, 
then pour off any superfluous fat 
above the level of the fibre strip. 
Allow to cool, and then test by 
charging it up and discharging several 
minutes later. If the leak has not 
been cured it follows that the wax 
has not reached the affected part, and 
the condenser should be warmed again 
until a cure is effected. The black 
composition may now be run into the 
top, the best way being to melt it in 
2 flame like sealing wax. 

It may be found that the metal 
case of the condenser is not air-tight, 
in which event the wax runs out when 
molten. If this happens the case 


must either be re-soldered, or alter- 
natively the whole condenser may be 
‘“ fried’? in a vessel containing 
molten wax.. This latter method is 
quite as effective as that described 
above ; it is, however, a rather odor- 
ous process, and requires at least six- 


pennyworth of fat to fill a vessel 


large enough for the job. 
oo0oo0o0. 


HOLDING SMALL TUBES. 


L. W. 


When it is necessary to hold tubing 


for internal or external threading, a 
pair of gas or electricians’ pliers with 
a serrated circular grip may be used 


Using pliers as temporary pipe vice. . 


as a pipe vice by gripping in a bench 
vice as shown. There is no tendency 
to flatten or distort the tubing, and 
the method is far better than gripping 
between lead blocks. F. B. 
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VALVES FOR IDEAS. 


Readers are invited to submit brief 
details, with rough sketches, where neces- 
sary, of devices of experimental interest 
for inclusion in this section. A dull 
: emitter receiving valve will be despatched. : 
: fo every reader whose idea is accepted : 
for publication. 
Letters should be addressed to the Fditor, 
“ Wireless World and Radio Review,” Dorset 


House, Tudor Street, London, E.C.4, and 
market “ Ideas.” - 
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‘bulb in the negative H.T. 


_consuming 0.75 amps. 
_however,. when few valves. consume 


ACCUMULATOR REPAIRING HINT. 
The necessity frequently arises for 
repairing the connections between the 
cells of accumulators which have been 
joined together by means of. lead 
strips burnt on to the top of the plate 
lugs, . Strictly speaking; the repair 
should be carried out. by the process 
of lead burning, which ‘gives a joint 
impervious to the ‘effects of acid. 
Soldering is, however, much more 
convenient, and may be carried out 


‘with the resources at-the. disposal of 


the average amateur. It remains to 
protect a soldered joint of this nature 
from corrosion by the acid, and this 
may be done by painting. the joint 
with a-fairly thick solution of. cellu- 
loid in amyl acetate. The joint should 
be well cleaned and ‘dried before 
applying the solution, which should 
be allowed to harden before coming 
into contact w ith the acid. 
` H. Y. F. 
0000 
FLASHLAMP FUSES. 

As was pointed out in the issue of 
June 8th, there was complete justif- 
cation for the insertion of a flashlamp 
lead, in 
the days of the bright-emitter valve 
Nowadays, 


more than 0.25 amps., reliance on 
such a device is apt to be dangerous, 
as the average 3- or 4-volt bulb will 


- often pass'as much as 0.5 amp. for a 


considerable period. . Zs 
‘If, however, the bulb be gently 


: touched with a ‘hot i iron so as to crack 


the glass, then the vacuum inside will 
be destroyed and’ the *‘ blowing ” 

point of the lamp reduced tenfold. 
On test it has been found that the 
average lamp will ‘‘ blow ’’ at about 
50 mA, thus giving an ample margin 


: > for liberal H.T. current and com- 


plete safety against H.T. burnouts 
| 7 G. I. W. 
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A Section Mainly for the New Reader. 


AN “EVERYMAN”’ HINI. 
TT is now well known that the 


‘ free ’’ detector valve bias device 
included in the ‘‘ Everyman Four ”’ 
receiver is applicable only when using 
one of the recommended combinations 
of a two-volt detector with six-volt 
(or, with modifications, four-volt) 
valves elsewhere. Strictly speaking, it 
is not possible to obtain sufficient grid 
bias from the drop in voltage across 
one of the filament resistors when 
six-volt valves are used throughout. 
However, due ta the presence of a 
high anode resistance, an average 
specimen of. the popular o.1 amp. 
six-volt ‘f R.C.” valves works well 
if its heating current is reduced to a 
- figure well below. that at which it is 
rated. Thus, if the holder R, is 
short-circuited, and a 30-ohm resistor 
is inserted in R,, it will be found 
that ample emission ‘is obtainable 
from the filament, and, moreover, 
that the bias voltage applied to the 
grid will be approximately correct. 

With many modern valves, some of 
which have a sharply-defined bottom 
bend, it is advisable to fit a grid 
potentiometer, with two dry cells, if 
maximum sensitivity is required. 

o000 


REPLACING THE AERIAL HALYARD. 
O* E of the most annoying things 

which can happen in connection 
with an aerial is for the halyard to 
slip right off the pulley at the top of 
the mast by some mishap. The sug- 
gestion of lowering the whole mast is 
often inevitable and always unwel- 
come. If, however, thé mast is not 
more than about 3oft. high the simple 
procedure illustrated in the figure will 
in many cases enable the halyard to 
be replaced without letting the mast 
down. A rod which will reach to the 
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top of the mast is made by lashing a 
number of lengths of bamboo to- 
gether and at the top of this is rigidly 
fixed a horizontal piece of wood four 
inches long. Two nails are knocked 
into this piece of wood as shown, and 


are left with their head ends project- | 


ing a quarter. of an inch. A stiff, 
straight piece of 12-gauge wire must 
be prepared, which should be about 
18in. long, one end being bent into 
a small hook and the other into a small 
eye for the attachment of a length of 
string. ‘This should be capable of 


+ “PROJECTING 
NAILS 


Fig. 1.—Replacing a broken halyard. — 


passing through the pulley block with- 
out difficulty. The wire is held hori- 


-zontally at the top of the rod between 


the two nails as shown in the first dia- 
gram ; a steady downward pull on the 
string ‘will keep it in position while 
the rod is raised. When the wire is 
on the level with the pulley it is pushed 
through the pulley block and is al- 
lowed to fall through the other side. 
By means of a hook attached to the 
end of the rod, as shown in the second 
diagram, the end of the string which 
has thus been manceuvred over the 
pulley is pulled down within reaching 
distance. 


Once we have a ienet of ordinary 
string over the pulley the rest is easy. 
In attaching the proper halyard to the 
string, however, some pains must be 
taken to avoid a bulky knot which will 
not go through the pulley block. One 
of the simplest ways of making the 
joint is to lay the two ends to be joined 
alongside each other so that they over- 
lap for about an inch and a half and 
bind round tightly with thin iron wire. 

This method has been used with 
success in the case of a 25it. mast, 
and there is no reason why it should 
not be applied in the case of .some- 
what higher masts. 
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QUALITY OF REPRODUCTION. 
OOD quality,’’ ‘‘ distortion- 
less, and suchlike words 
are, in the present stage of the wite- 
less art, comparative terms only.. 
There is a tendency even now to 
accept a standard which js lower than 


_it need be. | 
One of the most important 
advances of late has been the 


development of the coil-driven free 
edged cone. loud-speaker, which is 
probably more free from pronounced 
resonances than any other type. 
After using such an instrument for 
a few weeks, the experimenter with 
only a moderately keen ear will 


“notice a number of ‘shortcomings in 


the reproduction of his friends’ sets 
to which those good people are quite 
oblivious. The chief amongst these 
s ‘‘ blast,’’ caused by notes which 
are practically inaudible in the out- 


put of most horn type loud-speakers. 


The notes are, of course, the very. 
low ones of the organ and some 
drums, and the only cure is to in- 
crease the power-handling capabilities 
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of the last stage in the set. by the 


? 


substitution of a “ larger.’ - valve— 
i.e., a ‘* super-power,”’ 
not sufficient, a number of valves in 


parallel. | 


There is the vexed auen too, 


of whether it is the duty of the ex- 
perimenter to point out the defects 
in his friends’ sets or not. 


wireless art, such shortcomings 
should - undoubtedly be indicated 
and their remedy made clear.- 

= The time.has almost come when a 
new edict is required: ‘‘ Let no man 
boast of the musical quality of his set 
until he has heard the same at normal 
strength on a coil-driven cone loud- 
speaker.” -At least one serious ex- 
perimenter had to change his views 
on the subject of crystal detection 
with ’phone reproduction after such 
a hearing. 
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' Fig. 2.—Alternative positions for screens in a high-frequency amplifier. 


SCREENING. 
HE use of sheet aluminium or 
copper within a receiver as a 


means of isolating the various H.F.. 


stages is a modern practice which has 


everything to commend it, anu which . 
will undoubtedly become universal in 


time.’ 

Readers may have noticed a differ- 
ence in the application of screens as 
carried out by the several writers who 


publish complete designs of receivers. - 


Fig. 2 (a) and (b) demonstrates this 
difference, which may be summed up 
by saying that in Fig. 2 (a) the valve 
and the apparatus associated with its 
anode circuit are included between a 
pair of screens (or in a complete box), 
while in Fig. 2 (ò) the valve and its 
grid circuit are grouped together. 
Just which ‘‘ school ”’ will prove 


or if that is- 


From the | 
point of view ‘of the good of the. 


Wireless 
World 


to be the-more permanent remains to 


be seen, since both arrangements do ` 
the work requited of them. Fig. 2 (a) | 
scores heavily if there is any question 


of unit construction, such as in the 
“ Nucleus ”’ 
the constants of the H.F. transformer 
depend upon the characteristics of the 


valve connected in its primary circuit 
-and not upon the grid circuit of the 


valve which follows. 

By bringing the grid bias connec- 
tion back on to the unit containing the 
valve to be biassed, as shown in Fig.. 
2 (a), all the variables which have 
to be correctly adjusted to suit a 
given valve are grouped together. 


l 0000. 
OVERLOADING. - 
‘VER since the earliest days of 


broadcasting the temptation to 


overload receivers has been with us. 


= 
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In the days of telegraphy, phones 
were used almost without exception, 
and the necessity for obtaining the 
utmost. noise did not exist. 
speakers became fairly general. soon 
after the commencement of regular 
broadcast transmissions, and with 
them came the demand for much 
greater power than before. At first 
there were only available “R” 


‘valves and small power valves taking 
very heavy filament current. 


Nowa- 
days, however, we have an adequate 
choice of valves, and there is little 
excuse for any distortion of the type 
associated with overloaded valves. 
It is a remarkable fact that.a re- 
sistance-capacity coupled amplifier, if 
overloaded, mutilates the incoming 
signal much more obviously than does 
a transformer-coupled set of the same 


. nominal capabilities. 


series of receivers, since - 


_tfansformer-coupled.. 


SCREEN. 


Loud- | 
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: This is due to | 
the fact that if the grid of a resist- 
ance-coupled valve becomes negative, 
a certain time must elapse before the 
charge which inevitably accumulates 


-has -time to leak- away_ through the 
-high-resistance grid leak. In a trans- 


former-coupled set . the. grid current 


can leak away through: the secondary 


winding with comparative’ ease. 

- The foregoing is ‘a possible ex- 
planation of the success of such sets- 
as the ‘‘ Everyman Four,’’ where the 
first (and therefore lightly loaded) | 
L.F. stage is resistance-coupled to the ` 
detector, and the second stage is 
_ Chronic over- 
loading of this set will, however, 
produce the same symptoms as in \ any . 
other set. 

The distortion die to. eatin 
may perhaps best be indicated. by 
comparing the tone of a cracked bell 


SCREEN 
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(b) 


with that of a sound one. There is a 
jarring series of overtones associated 
with every. loud note.. 

Overloading on a reflex set is not 
permissible. ‘If the set happens to 


_ be of a type with-a highly efficient 


H.F. system, a peculiar croaking 
noise will be heard on loud notes. 
This is due to the L.F. causing grid 
current, which severely damps the 
H.F. transformer and interferes with 
the incoming signal. Because of this 
characteristic reflex sets are instruc- 
tive, since one learns to associate 4 
certain volume with a certain grid- 
swing, and can be quite sure that if 
the set is only just not “ croaking” — 
that the grid bias is being used to its 

full extent. The grid swing will be 
about twice the value of the bias 
battery. 
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-o Air Pressure and Energy Distribution in the 


N the first article of this series? we showed that owing 
I to the low velocity of sound in air there was a distinct 
focussing effect at high frequencies with the average 

. loud-speaker diaphragm. The low velocity means that 
the time interval between the arrival of waves, from oppo- 
site edges, A, B, at a point to the side of the disc, e.g., P 
in Fig. 1, is comparable with the time taken to execute a 
half-cycle at high frequencies. We indicated in a very 
approximate way how to calculate the frequency at which 
focussing commenced, and saw that it depended on the 
diameter of the disc and on the velocity of sound in air. 
The larger the diameter and the less the velocity of sound 
the lower the eS at which focussing began to get 


serious. In the 
present article our 
object is to give 


more exact informa- 
tion concerning the 
above effect. We 
shall assume, as be- 
fore, that the rigid 
disc is freely sus- 
pended in a wall of 
large extent, so that 
its two sides are 
completely isolated. 
Since, under nor- 
mal conditions, lis- 
- teners do not put 
their heads close up 
to a diaphragm, we 
shall deal with the 
air pressure at a 
distance of IO 
metres or more (see 


j 
Z 


Fig 1.—Diagram showing differ- 


ence in time of arrival at P of sound : ‘ 
from diametrically opposite sides Fig. 2) from this 
of the diaphragm. When BC = half disc. 


a wavelength the radiation from A . 
and B will practicallycancel out at P. 


1 The Wireless ‘World, March 23rd, 1927. 
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If the alternating 


Space Surrounding the Diaphragm. 
By N. W. McLACHLAN, D.Sc., M.I.E.E;, F.Inst.P. 


force driving the disc is constant at all frequencies, the 
alternating air pressure on the axis at a distance of 10. 
metres is greater at. high than at low frequencies. The 
reduction at low frequencies is due to the ‘‘ accession to 
inertia,’’ by virtue of the mass of air moved at each side 
of the disc. This inertia effect is negligible at high fre- 
quencies due to the focussing effect, unless the disc iS 
abnormally small. In other words, with a disc of normal 
diameter, the mass of air affected is materially less at 
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Fig. 2 _—Normally the distance of a listener from the loud-speaker 
diaphragm may be taken as 10 metres. 


high than at (ei: frequencies, since at high frequencies 
the disc has little or no control over the air at each side 
(see Fig. 3). The air pressure on the axis of a disc of 
10 cm. radius (8in. diameter) at various frequencies is 
portrayed in Fig. 4, the alternating force driving the disc 
being constant throughout the range covered. 

We have now to discuss the value of the alternating 
air pressure at the same distance from the centre of the 
disc, but at points inclined to the axis at any angle 9. 
The air pressure distant 10 metres on a line inclined at 
» to the axis of the disc is equal to the axial pressure 
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Loud-speaker Diaphragms.— 

multiplied by a factor which depends.on three. things, 
namely, the diameter of the disc, the frequency, the angle 
p. The analytical work involved is beyond our present 
purview, but from the analysis I have computed the 
curves of Fig. 5: Here we have a factor or function 
2G, plotted against the angular distance ¢ for different 
frequencies. The alternating air pressure at any angle @ 


TABLE I. 


AIR PRESSURE AT VARIOUS ANGULAR DISTANCES 
FROM AXIS OF JISC. 


Air pressure in dynes per square centimetre. 


Angular Frequency Cycles per Second. 

Distance. |———_-_| _—____—_- 
p? -64 1,024 4,096 

o 2.2 2.5 2.72 

10 2.2 2.4 2.12 
20 2.2 2.3 +0.95 
30 22. — 0.0 
40 2.2 1.95 —0.35 
50 2.2 — —0.24 
60 2.2 1.45 — 0.038 
70 2.2 — +0.05 
80 22 0.9 +0.12 
90 2.2 0.6 +0.14 


is equal to axial air pressure x 2G,. On the axis where’ 


@=o it is obvious that 2G,=1, or G,=0.5. Taking 
the pressure curve of Fig. 4 and the 2G, curves of Fig. 5 
it is now possible to find the air pressure 10 metres from 
~ the ro cm. disc for any angle and any frequency. Several 
typical cases are set forth in Table I and illustrated 


Fig. 3.—Beam or focussing effect at high frequencies due to inter- 
ference in the regions R and S. N,, Nọ are nodes, or points of 
zero pressure. 


diagrammatically in Fig. 6. At low frequencies of 64 
cycles (two octaves below middle C on the pianoforte) 
the pressure of the air over a hemisphere whose centre 
is that of the disc and radius 10 metres is constant, 4.¢., 
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it 1s equal at all points on the surface. As the frequency 
increases the air pressure becomes less on that portion 
of the hemispherical surface near the wall. When a cer- 
tain frequency is reached the air pressure on a circle at 
the wall ro metres from the disc is zero, 7.¢., the air is 


64 128 256 612 1024 2048 4096 8192 
FREQUENCY CYCLES PER SECOND 


@ 


(DYNES PER SQUARE CENTIMETRE) 


ef 


AXIAL PRESSURE 10 METRES FROM DISC 


Fig. 4.—Curve showing air pressure on a rigid disc of 10 cm, 
radius driven by a constant alternating force of 6.32 x 10° dynes 
(1.42 1b.). Owing to interference a slight oscillation in the curve 
occurs at high frequencies. Tais is of the form of the curve in 
Fig. 5 (f= 4096 cycles), from 30° onwards, but has been neglected | 
in this case, the mean line being. taken. 


undisturbed and there are no sound waves there. As the 
frequency is increased still more, the circle of zero pres- 
sure gradually veers towards thé axis. It leaves in its 


trail a sort of residue, so that there is a small pressure - 


on the wall. But at.a higher frequency the pressure. at 
the wall again becomes zero, and another circle of zero 
pressure starts on its journey towards the axis, `. Thus if 
we. pause at a frequency of 4,096 cycles we shall 
find a series of circles where the pressure is zero, and 
a zone within which the pressure gradually increases until 
we reach the axis where it is a maximum. These circles 
of zero pressure are called ‘‘ nodal lines.’’ In calm air 
at any high frequency they extend from regions in the 
neighbourhood of the disc out into space.’ These points 
are illustrated by the diagram of Fig. 6 and 6(a). 


First-hand Information. 


By means of a variable note oscillator applied to a coil- 
driven diaphragm, preferably with a thin cardboard disc 
fitted to the mouth of the cone, the reader can obtain a 
fair idea of the distribution of air pressure at various 
frequencies. ln carrying out experiments there are 
several things which may detract from the ideal: (1) 
resonances in the cardboard disc ; (2) reflection from the 


walls of the room, especially at high frequencies, when 


standing waves are formed ; (3) incomplete isolation of 
the two. “sides of the diaphragm ; ; (4) acoustic shadows or 
interference with the normal spatial distribution of the 
sound waves due to the observer’s body. Probably 4 
small search tube or pipe of suitable length connected to 
the observer’s ear will enable him to study the distribu- 
tion without introducing his body. 

The next point for consideration i is the energy distribu- 
tion in the space outside the disc. .As we already know, 
sound is propagated in the form of waves. At low fre- 
quencies the waves sent out by the disc are sensibly hemi- 
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the waves are sensibly plane, z.e., the front of the wave 
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Loud-speaker Diaphragms.— | 
spherical in shape. As the frequency increases there is a 
gradual transition due to the focussing, until ultimately 


FACTOR OR MULTIPLIER 2G, 


O 10 20 30 40 650 70 80 90 
Ø = ANGULAR DISTANCE FROM AXIS OF DISC 


Fig. 5.—Curves showing values of the factor 2G,. The pressure at 
any angular distance ¢ is canal a the axial pressure multiplied 
l Yy 4G . : 


is flat instead of being spherical. In fact, the wave front 
is practically a flat. disc whose diameter increases with 
the distance from the disc. 

In the reception of radio telegraphy or telephony we 
čnow that a certain amount of energy is collected or 
Tans ferred from space to the aerial. Also in the recep- 
‘ion of sound by our aural organs, energy is transferred 
irom the air waves to these organs, by virtue of which we 


DATUM LINE 


1024~—— 30° 


~ 4096~ 
(POSITIVE) 


Fig. 6.—Distribution of air pressure 10 metres from one side of 
vibrating rigid disc at different frequencies. At 4096 cycles the 
smali loops shown at the left of the datum line indicate that the 


i presente at any instant is opposite in sign to that on the right. 


actual distributions lie on surfaces formed by the revolution 
. of the curves about the axis XX. 
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obtain the sensation of sound. If we take a piston and 


‘cylinder and trap a certain amount of air below the 


piston, work is done, 7.e., energy is expended, in com- 
pressing the air.by depressing the piston. When air is- 
compressed and rarefied by the vibrating disc, a certain 
amount of energy is required to accomplish the process. 
Moreover, the energy does not remain in the vicinity 


of the disc in the same way that it remains in the air 


beneath ‘the piston. It is radiated from the disc and 
is carried’ away at the velocity of sound. Ultimately 
it is dissipated in heat due to frictional loss... We 
have, therefore, a progressive system of waves spread- 
ing out in various directions from the disc as source. As 
the distance from the disc increases, the area of the sur- 
face covered by the waves also increases. Assuming for 
simplicity that there is no frictional or other loss due to 
transmission through the air, the total energy from the 
disc remains constant as it travels outwards. Since the 
surface area over which the energy is distributed gradu- 
ally increases with the distance from the disc, the quan- 
tity of energy passing through each square centimetre de- 
creases as we get farther away from the disc. But there 
is a direct connection between Air pressure and energy. 
Hence, if the latter decreases the air pressure must follow 
suit. Thus the curves of Fig. 6, showing the relation 
between air pressure and angular distance @, also show 
the distribution of energy from the vibrating disc. 

In electrical engineering for direct currents we know 
that watts=2z?7 where z=current and 7=resistance. But 


i=] where E=E.M.F., and therefore watts= 


E\2 E2 3 
(=) r= —. Now, watts measure power, and energy is 
T r 
E2 


power x time, so that energy = x7, where 7=time. 


Thus we see that the energy in an electrical cir- 
cuit carrying a direct current- of constant value 
depends upon the square of the E.M.F. or electrical pres- 
sure. 

‘Coming back to our acoustic problem we could show 
by a different process that 
the sound energy also de- 
pends upon the square of the 
air pressure. Thus, to get a 
proper idea of the energy 
distribution in space from] 
our acoustic source, we must 
square all the values of air |. 
pressure represented in the 
curves of Fig. 6. The result 
is to elongate the curves for 
1024 and 4096 cycles con- 
siderably parallel to the axis. Fig. 6(a).—Section through 
The energy distribution at. pressure surface at YY in Fig. 6. 
low frequencies is identical with that of air pressure, but 
that at high frequencies is considerably more attenuated as 
the angle ¢ increases. This spatial energy distribution can 
be readily appreciated qualitatively with a coil-driven 
cone with large baffle. By standing near the diaphragm 
and moving the head quickly from the side to the axis, 


- there is a very noticeable augmentation of the high-fre- 
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Loud-speaker Diaphragms.— _ = a8 . > or, in other words, the amplitude of vibration, as shown in 
quency energy.- Naturally there is a modification due to Fig. 8. ms i 7 
the head and body of the experimenter disturbing the- - The maximum acceleration occurs when the disc just 
normal flow of pressure waves. Here again we coul leaves the position-of Fig. 8 on its journey to the right. 
with advantage use our search tube. So, i | T . 
TABLE IL _ | TABLE III. 
_ErrectivE Mass oF Rici || ACCELERATION OF DISC DRIVEN 
Disc AT, VARIOUS FRE- BY. FORCE oF 6.32 X10! 
QUENCIES (GRAMS). | DYNES=1'42 LB. © 
S . Acceleration 
| : Effective Mass |}. Frequency. — of Disc. 
Frequency. | - of Disc... . ~om. per sec.’ 
32 13.5 32 - 4,680 
64 13.5 64 4,680 
REVERSED FORCE 128 13.5 © 128 4,680 
i ” 256 13.5 256 4,680 
512 12.6 512 5,010 
| — 1.024 11.2 1,024. 5,640 E 
` . Fig. 7.—Wave form of driving force on disc. , 2,048 l IO.I 2,048 : 6,260 


4.096 10.0 4,096 . 6,320 ` 


An important aspect of the source has not yet been _ 
broached. In general the amplitude or extent of the 
vibration of the disc i$ small enough to be overlooked. ` Now when the force acting on the disc varies as shown 
Since the eye resolves anything above 16 vibrations per . 
second into a continuity, z.e., as in moving or cinemato- 
_ graph pictures there seems to be no interruption, it is im- Thus we can calculate the value of X corresponding to 
possible to see the vibration unless special means are each frequency. The data pertaining to this case are 
adopted. We have already seen that the air pressure on given in Table IV., and these have been plotted in Fig. 9. 
a disc due to the generation of sound energy is usually The amplitude of the excursion to and fro decreases 
small compared with the mass of the disc and its acces- - rapidly as the frequency increases. For example, in the 
sion to inertia at low frequencies. Thus we can assume case cited the amplitude at 32 cycles is 1.1 millimetre, and 
that the disc has a total effective mass equal to its natural this corresponds to a sound of considerable loudness. At 
or gravitational mass plus the accession to inertia. Fora 256 cycles, which is 3 octaves higher in the musical scale, 
disc of 10 cm. radius weighing 10 grammes the effective the amplitude is only þth of the value at 32 cycles. In 
mass at various frequencies is given in Table II. From other words, at the lower frequencies, when the energy 
elementary mechanics we know that force = mass x accelera- radiated from the disc is constant, the amplitude varies 
tion or f=ma. If we take f as being 6.32 x 10° dynes it is i 
`a very simple matter to calculate the acceleration. The 


: 4 
in Fig. 7 the maximum amplitude is given by X= 


figures calculated from a=L are given in Table III. Now, 


we have postulated hitherto—as we usually do when deal- 
ing with steady state problems—that the force is alternat- 
ing and of a sine wave characer. That is to say, it has 
| | a wave form like that illus- 
trated in Fig. 7. It starts 
from zero at A and attains a 
maximum value at B, after 
which it falls to zero and then 
reverses in direction, 7.¢., we 
have an alternate series of 
pushes and pulls on the disc 
which are graduated as shown 
by the ordinates of the curve. 

Another deduction from 
elementary mechanics is re- 
quired to cope with the sine 
Fig.8.—Maximum displace- Wave motion of the disc. 


ment, X, of diaphragm from i i ; à 
ihe meán position: © This is as. follows: Max. 
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128 256 512 t024 2048 4096 
FREQUENCY CYCLES PER SEOOND 


acceleration = (27f)?X, or 
one 2 : 3 7 
a=w'X : here f is aog in 2 per ee Fig. 9.—Curve of amplitude of vibration of. a righd disc of 10 om 
@=.27 X Trequenc an =the greate 1s 1 radius driven by an alternating force of constan 
q : Ys : & a tance: : . ks (6.32 x 10° dynes). Amplitudes above 512 cycles can be btaioed 
moves on each side of its central position when vibrating, © from Table IV. 
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Loud-speaker Diaphragms.— . 

as the inverse square of the frequency. 
mass m were constant at all frequencies, and there were 
no focussing due to interference at high frequencies, the 


‘TABLE IV. 
AMPLITUDE OF DISC AT VARIOUS FREQUENCIES. 


Amplitude. 
. w? a 

Frequency. w X=; (cm.). 
32 4.1 xX104 I.I X107 
64 1.6 X10 2.8 X I10-? 
128 6.4 x105 7.0 xX10-% 
256 2.56 X 108% 1.75 X 10-4 
5120 1.02 X 107 4.9 xX10-4 
1,024 4.08 x 107 . 1.35 X 10-4 
2,048 1.63 X 108 3.8 x10-§ 
4,096 6.5 X10? 9-7 x 10-8 


maximum acceleration would be constant, because the 
maximum force is constant at all frequencies. This would 
yield hemispherical energy distribution on each side of 
the disc, and the energy radiated at all frequencies would 
be constant. 

It is interesting to contemplate frequencies below the 
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lower limit of audition. Fot example, suppose we take 
a frequency of 4 cycles per second, at which the motion 
of the disc would be plainly visible. From our law of 


aD 2 
inverse eanate we find (2): =64. Thus the ampli- 


tude at 4 cycles would be 64 times the amplitude at 32 
cycles. This would mean a'disc movement of 64 x 1.1 = 
470.4 millimetres =7.04 cni., which is relatively enormous. 
Although for the average residence an amplitude of 1.1 
mm. at 32 cycles would in general be too large, the reader 
will see that to secure the low tones the periphery of the 
diaphragm should not be subject to considerable constraint. 
In other words, it should be capable of sensibly free 
motion over about 1 mm. This obviously applies more 
rigorously to diaphragms used in public-address loud- 
speakers, where the amplitude at low frequencies may be 
several times the above amount. 

A point of interest is the velocity of the disc. At low 
frequencies the amplitude is so large (relatively) that the 
disc must travel more quickly than ; at high frequencies to 
get from one side to the other. The reader can calculate 
the maximum velocity which occurs when the disc is at the 
centre of its swing from the formula V=wX, using the 
values of X in Table IV. It will be found that the 
velocity at 32 cycles is eight times that at 250° cyclss, 
and so on. 


TELEVISION 
At The British Association, = | 


Association for the Advancement of Science, which 

was held at Leeds during the first week of September, 
an exhibition of scientific apparatus was held. Among 
the exhibits of special wireless interest was a coil. wind- 
ing machine shown in operation by the Igranic Co., 
gramophone fitted with an electric pick-up operating a 
loud-speaker, also shown by the Igranic Co., who also 
exhibited their portable superheterodyne set and various 
accessories. The Mullard Co. had an interesting and 
instructive exhibit, showing the various stages in the con- 
struction of valves ; ; they also showed a complete range 


ie connection with the annual meeting of the British 


of valves, from the smallest receiving valves up to the | 


largest quartz, and glass transmitting valves. A number 
.of instrument-making firms showed resistance boxes, 
‘ammeters, voltmeters, etc., and the B.B.C., in a special 
room showed what could be done in the way of good 
quality reproduction from the local station. The exhibit 


which attracted the most attention was that of the Baird 


Television Development Co., Ltd., to whom were allotted 
several rooms in a separate building. The programme 
announced that Television, Noctovision, and: the Phono- 
visor would be demonstrated by Mr. Baird, but this 
proved too ambitious an undertaking. A very success- 
ful demonstration of noctovision between two rooms 
separated by an intermediate room was-given to large 
numbers of the members, who passed through in batches 
-hour after hour, and left Mr. Baird and his staff little 
time for anything else. : 
television and noctovision between London and Leeds 
B 25 
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Mr. J. L. Baird demonstrating his “* Noctoviser” to 
Sir Oliver Lodge. 
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Television.— 


was to have been given before tw enty selected eee 
of the Association on the evening of Monday, September 


sth, but although Mr. Baird himself went to London to 
superintend the transmitting end, successful transmission 


was not obtained, and the waiting scientists’ were dis- 


missed with regrets. We understand that the Phono- 
visor was not shown in operation, but was explained in 
principle by Mr. Baird at a conversazione held at the 
University. 


Principle of Noctovision. 


For the benefit of those readers who are not familiar 


with the names given by Mr. Baird to his inventions, we 
may explain that, whereas in television the subject being 
transmitted is necessarily brilliantly illuminated, in 
noctovision the subject is in darkness, but is subjected 
to a powerful beam of infra-red radiation. Although 
this gives no sensation of light to the human eye, it 
affects the light-sensitive cell in the same way that visible 
radiation affects it, so that, as the revolving lenses sweep 
across the subject sitting in apparent darkness, the elec- 
tric current flowing through the cell fluctuates according 
to the variations of the infra-red radiation reflected from 
different parts of the subject. If the subject being trans- 
mitted is a person’s face, this method avoids the incon- 
venience of the dazzling illumination, but whether the 
heating effect is any less we do not know; it may have 
to be greater to obtain the same result. A disadvantage 
of noctovision is that the various colours in the subject 
will have different reflecting powers for infra-red radia- 
tion to those for visible radiation, but this can only be 
considered in conjunction with the response of the light- 
sensitive cell to different wavelengths. It is unnecessary, 
however, at this early stage of development to worry about 
such points. At the receiving end the audience is in 
darkness, whether for television or noctovision, and sees 
the subject on a screen across which a light sweeps in 
synchronism with the sweep of the lenses at the trans- 
mitter; this light being obtained from a neon lanip is 
red, and follows in intensity the fluctuation of intensity 
of brightness of. the subject. The impression is some- 
what similar to that of a very slow-moving cinema picture. 
At Leeds, owing to the temporary character of the instal- 
lation and the absence of concrete foundations for the 
motors, the speed was exceptionally low, and the flicker 
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effect which we, at first put down to a fading of the 


picture, but which we found was an optical illusion; if . 
one allowed one’s eyes to focus on the red light sweeping - 


across the screen, and followed it across the screen, the 


picture vanished ; it seemed necessary to ignore the sweép- ` 
ing light and look, as it were, beyond it to infinity ; the. 


picture then showed clearly.. In this way. one could 


clearly detect when the person whose face was being | 


transmitted opened and closed his mouth, or lit a cigar- 
ette, the smoke being clearly visible, in spite of the fact 
that the infra-red rays are supposed to penetrate -fog. 

Apart from the inconvenience of dazzling the 
‘ patient °? we do not know. what are the relative merits 
of television and noctovision, but the latter is certainly 
the greater scientific novelty, and was far and away- the 
most striking application of science to be seen. at the 
Leeds meeting. It reflected great credit on those who 
were responsible for it. We do not know, however, 
whether it represented conditions exactly as they would 
be between two distant stations. At Leeds the sending 
and receiving rooms were apparently separated by a very. 
short distance, which would greatly simplify the problem 
of synchronisation, or do away with it entirely if a single 
motor could be used to drive both transmitter and 
receiver. 

The apparatus which has been called. a phonovisor 
differs from that described above in that the currents 
from the light-sensitive cell are made to actuate, after 
amplification, the cutter of a phonograph recorder. By 
playing this record a sound is obtained. which has been 
called the sound of the person’s face, assuming a face to 
be the subject transmitted. Even the most beautiful face 
treated in this way sounds’ somewhat commonplace, and 
as a method of storing a moving picture it appears to be 
very far behind the film. Although, to quote Mr. Baird, 
‘(if this record is played into a. televisor, the original 
moving scene which caused the sound is reproduced off 
the screen of the televisor,” we doubt whether such a 
cycle, even with the possibility of having the scene and 
the voices recorded on.the same cylinder or disc, can be 
improved and simplified sufficiently to be more than a 
scientific novelty. However, scientific prophesy is a 
dangerous pastime, and we will close by congratulating 
Mr. Baird on providing what was undoubtedly the most 
popular of the scientific exhibits at the Leeds meeting. 
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The Shielded Four-electrode Valve, 
Theory and Practice. By Capt. 
H. J. Round, M.C., M.I.E.E. Pp. 
88, with 54 illustrations and diagrams. 
Published by Cassell and Co., Ltd., 
. and Bernard Jones Publications, Ltd., 
London. Price 2s. 6d. net. 


The Admiralty List of Wireless Signals, 
1927. Including W/T Land Stations 
of the World and Details of Direc- 
tion Finding, Fog Signals, Weather 
Bulletins, Storm and Navigation 


Warnings, Time Signal Stations, etc., 
revised and corrected to December 
dist, 1926. Issued by the Hydro- 
graphic Department, Admiralty, pub- 
lished by H.M. Stationery Office, 
and sold by J. D. Potter, 145, 
Minories, E.1. Price 6s. net. 


Handbook for Wireless Telegraph Opera- 
tors. Revised in accordance with the 
Radiotelegraph Convention of Lon- 
don, 1912, and the Paris, 1925, 
revision of the International Tele- 
graph Regulations. The  officinl 
handbook issued by H.M. Postmaster- 
General and published by H.M. 
Stationery Office, London, Edin- 
burgh, Manchester, Cardiff, and Bel- 
fast. Price 9d. net. 
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A.F.A. Accumulators, Ltd., 120, Totten- 
ham Court Road, London, W.1. List 
No. 3 illustrating and describing 
“Varta” H.T. accumulator mono- 
blocks, type ‘‘ W.A.’’. 

Cantophone Wireless Co., Remo House, 
-310, Regent Street, London, W.1. 
Catalogue of Cantophone cabinet and 
portable wireless receivers. 

Unolith, Ltd.. 
don, S.W.18. Leaflet describing. 
Unolith papier-maché horns for wire- 
less loud-speakers. 
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‘Notes on Low-power 
Oscillators. 


HE design of a source of radio’ fre- 
quency for reception experiments for 
general laboratory work is a matter of con- 

siderable interest. -Numberless circuits have been 
devised by means of which oscillations can be gene- 
rated, but it is useless to investigate these arrange- 
ments without having some idea in the first place as to 
what is wanted, and in the second place as to how the 
various typical devices can be best made to fit in with 
practical requirements. 

This article does not purport by any means to exhaust 
all. possible varieties of circuit for this purpose, but rather 
to deal with a few particular cases by way of illustration 
and to show how Certain main principles seem to govern 
their design. 

In the first place, let us consider what are the main 
requirements of such a generator. Foremost among these 
we may put constancy of calibration, since in practically 
all cases it is desired to employ the oscillator as a stan- 
dard of radio frequency, and naturally enough it is of 
importance to be able to repeat an adjustment whenever 
It is required. Next in order of importance 
we may place purity of wave-form ; this is 
a matter which anyone will appreciate who 

has had to do with what may be termed 
‘“‘lash-up’’ oscillators, since, as often as 
not, these produce harmonics of a strength 
quite comparable with the fundamental fre- 
quency, and it 1s sometimes quite impos- 
_ sible to judge whether one is tuned-in to one 
or the other. Occasionally it is desired to 
sé? up a generator which produces har- 
monics in great quantity and strength, but 
inasmuch as this is something of 4 special 
requirement it need not be considered in 
any great detail in the present article. 
Finally, it is desirable that the oscillator should be con- 
venient in use and flexible as regards wavelength range, 
so that by a simple interchange of ‘coils it can be made to 
give a continuously variable wavelength within whatever 
limits may be required for the purposes in hand. 

Bearing these requirements in mind, we may next give 
brief attention to the fundamental properties of valves in 
so far as they affect the subject under consideration. 
Valves- are so frequently considered on a basis of the 
assumption that they have straight characterjstics which 
are free from grid current that there is no general famili-. 
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By ““EMPIRICIST.” 


arity with the effects of a curvature of the former 

and the presence of the latter, factors which 
govern absolutely the performance of oscillating 
circuits. If a valve had a straight characteristic and 
were free from flow of grid current, the oscillations 
in a reaction circuit connected to it wo’ 1 build up 
to an infinite amplitude, and we are thus o. -.~- : to deal 
with curved characteristics and grid current .f we wish 
to face facts. 


A Typical Circuit. 


The mathematical theory of this subject has been placed 
on a sound footing by many eminent writers, but it is 
by no means necessary to go deeply into this aspect of the 
problem in order to obtain a general appreciation of the . 
main principles. It is easier, as always, to start by the 
consideration of a particular case, and we will take in the 
first instance an ordinary plate tuned circuit as shown in 
Fig. 1. Referring to this figure, L, C, constitutes the 
oscillatory circuit, which is situated in the plate circuit 
of the valve, and the reaction coil L, is coupled to L,, 
with mutual inductance M. We need not 
consider the circuit L, C, as having any 
losses of its own, since these will be out- 
weighed by the damping effect of the valve 
which is placed in shunt across it. 

We may now consider the characteristic 
of the valve employed in Fig. 1; this is - 
shown in Fig: 2, which is a graph of plate 
current against plate voltage for.one par-- 
ticular value of steady grid voltage which © 
we will assume to be constant under all 
conditions, although the instantaneous volt- 
age naturally . fluctuates about the mean 
value when oscillatory currents are flowing 
In the circuit. This curve represents at 
every point the instantaneous current that would 
flow in ‘response to oscillatory voltage across L, C, if 
there were no reaction coupling. Inasmuch as the latter 
is present, however, the instantaneous plate current is 
modified at every point, and in order to consider what the 


plate circuit 


‘relationship is between plate voltage and plate current we 
have to work out and plot a.totally different character- 


istic ; the latter is usually called -the dynamic character- 
istic of the circuit, and as opposed to the static charac- 
teristic which is that of Fig. 2. ; 

Referring again to Fig. 1; we must consider whar the 
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effect of the reaction coupling is, and for the present pur- 
poses we will neglect the effect of grid current, though 
this must necessarily be considered later on. Since we are 
dealing with generators of oscillations we will at once 
assume what every experimenter knows, namely, that the 
sense of the winding of L, reckoned from battery to grid 
must be opposite to Ie reckoned from battery to plate ;-the 
mutual inductance is thus negative, and at any instant the 
volts on the grid are in opposition óf phase to the volts 
on the plate, the value of grid voltage being actually 


_ L times the plate voltage. 
1 

If; then, we consideran oscillatory voltage to be main- 

tained somehow across L,, say by inducing a small 


E.M.F. in the circuit L, C,, the current flowing at every 


je 
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Fig. 2.—Valve characteristics with and without reaction coupling. 


instant will not be given by the static curve of Fig. 2 since 
the grid voltage is “variable ; it will sometimes be greater 
and sometimes be less.than the figure given by this curve 

according to whether at. the instant under consideration the 
grid voltage is greater or less than its.steady value. But 
since the voltage across L, is negative when that across 


L, is positive, and vice versa, we see that when the plate . 


voltage is greater than its steady value the plate current is 
less than is given by the curve of Fig. 2, and vice versa. 
When the plate voltage is equal to its steady value the 
plate current will be the same whatever the reaction coup- 
ling, since then there is no superimposed voltage either 
in the plate or grid circuits. 

Suppose then we consider the H.T. battery voltage to 


be 60, the dynamic characteristic of the circuit of Fig. 1- 


will pass through the point of the curve corresponding to 
. this voltage whatever the reaction coupling, and according 
to the degree of coupling it will take a form, in the neigh- 
bourhood of 60 volts H.T., of a line sloping more gently 
than the static characteristic or actually in the opposite 
sense. These latter characteristics correspond to the con- 
ditions under which oscillations may be generated in the 
circuit, and as this is the only case we are considering 
we shall confine our attention to them. One such charac- 
teristic is shown as a dotted line in Fig. 2, from which 
it will be seen that within certain limits of voltage an in- 


crease in plate velts gives rise to a decrease in plate cur- 
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‘on the valve characteristic. 
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rent, and vice versa.. 
only over a limited extent of the characteristic ; the 
negative slope outside these limits being first of all less, 


‘and then actually positive. 


If we consider various values of the réaction coupling 
M we can plot a series of dynamic characteristics, all of 
which will pass through the. same point corresponding to 


6o volts H.T., and all of which will also pass through 


the origin, since at zero plate volts no plate current will 
flow. ` It is evident, therefore, that there will be a curve 
in the dynamic characteristic on the left of the 60 volt 
H.T. line, and the greater the value of M the sharper 
this curve will be. 

Now, since we have postulated negligible losses in the 
circuit L, C,, oscillations will be generated in it however 
slight the negative slope, and they will build up until an 
extent of characteristic is traversed which embraces both 


positive and negative slopes in such a way that as much 


power is fed into the circuit as is absorbed_from it. Itis 
clear from the figure that the main positive slope in the 
dynamic characteristic occurs on the left-hand side of the 
60-volt line ; hence, when the curvature of this portion is 


great there will be a very sudden change of slope and 
the feed current will be of very irregular wave-form. In: 
any case, however, the feed current will have a complex . 


wave-form,- and harmonics ‘will, be generated in the cir- 
cuit to a greater or less ‘degree. 
The object to be borne in mind is, therefore, the ad- 


This effect is, however, obtainable- 


t 


justment of the reaction coupling to a value which will 


give oscillations of adequate amplitude without an excess 
This is found to be readily possible with 
a good valve at any one wavelength, but the difficulty 
lies in the arrangement. of the circuits in such a manner 
that there is no excessive reaction over the i piste tuning 
range of the oscillator. 

A further practical point to be cidr] in soue 
with questions of wave-form is the working point chosen 
‘In the figure the centre point 
of the static characteristic has been selected, and it is’at 
once clear that this is far from being the centre ‘of the 
dynamic characteristic, a much greater value of negative 
grid voltage being indicated. : In practice it is invariably 
found that a considerable measure of negative bias is 
possible, and it is of interest to note how this necessity 
is indicated by the dynamic characteristic. 

So far we have assumed that there is no flow of grid 
current, and in consequence that the oscillatory grid volt- 
age was in.a simple fractional relationship to that on the 
plate. In practice it is frequently far from’ being the 
case and, as a result, we have, in the grid circuit, not 
only the voltage induced - by L, in L,, but also the volt- 
age set up in L, as a result of the flow of grid current. 
This latter voltage, while of highly irregular wave- -form, 
will have a fundamental. component in quadratyre with 
the voltage “in L, which will give rise to an effective in- 
crease in the capacity of the latter circuit and thus, change 
its tuning. Since grid current is, in the highest degree, 
dependent upon the filament brightness of the valve, the 
detuning effect is correspondingly variable and the result 
is that the frequency of oscillation of the circuit, if L, is 
large, may be quite unreliable. 

(T a be continued. ) 
B 28 


365 


CLAD 


——————— E x= } i A f 3 — —— : 
í i s ap, ‘| athe { we EEH ‘I ii àz ra $ — 
= — fin Aes) ye 8 Wins) | — 
SRL : Be ' -.. a [Pere es ae A997 = -22 zi. r 
l aeae Bap an Cie Pene suale RÈ bd a Tenma lL Ei Zes =s; iv ora ee 


as er. Co 
. 


“Satisfied Listener.” 


CURRENT 


. AT LAST! 

A correspondent, writing to a northern 
newspaper, describes himself as a 
It is understood 
that the B.B.C. is- unable to explain the 
phenomenon. ; 


- 


©0000 
THE OPTIMIST. 
A New York “ D.X.” enthusiast has re- 


quested the American Federal Radio Com- 


mission to decree that all local stations 
should remain silent between 12 noon and 
5 p.m. to permit of the reception of 


. Pacific stations. The request has not been 


acceded to. 
i 0000 


FIVE-METRE BROADCAST FROM 
AUSTRALIA ? 


A five-metre © broadcast.. transmission 
from Melbourne may shortly take. place 
for the benefit of British listeners, 
according to the Colonial. Technical 
Press. The organisers are “ Popular 
Radio Weekly.” It is possible that the 
experiment wilt be made in two or three 


- weeks’ time, and “it “is understood that, 


if signals’ are. reasonably strong, the 
B.B.C. will relay the transmission. . 
: 0000 
ROME AND RADIO. 

_ “More Church broadcasting stations ” 
Is a slogan of the ‘‘ Osservatore Romano,” 
the official organ of the Vatican, which 
decries certain phases of broadcasting as 
at present practised. | th ag 

One indictment brought against broad- 
casting is that it causes waste of time 
by creating the habit of listening in at 


all hours.of the day. But is this waste: 


of time? | 
©0000 ae 

LEAGUE OF NATIONS WIRELESS. 

That the League of Nations should 
possess two wireless stations for dis- 
seminating news of international interest 
is the considered opinion of experts con- 
sulted at the present session. 

It was agreed that the establishment 
of a powerful station with a world-wide 
range was impossible on the ground of 
expense, but if the -additional expense 
were not very great the transmission of 
information and debates by wireless 
might be contemplated. In that case the 
wireless station should have a range 
covering the whole of Europe. It was 
also agreed that a relatively powerful 
short-wave transmitter would give the 
required results as regards communication 
with non-European countries. 
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Events of the Week in Brief Review. 


POCKET WIRELESS. 
It ıs reported that 
police are to be provided 
wireless receiving sets, complete with 
valve and batteries. Portable set manu- 
facturers, please note! 


with pocket 


AN AERIAL PRECAUTION. One of the 
new 300 feet masts of station WEAF, 
Bellmore, Long Island. Engineers are 
seen adjusting one of the 1,500 candle- 
power searchlights which illumine the 
masts to prevent airmen from colliding 
with them. 


IN THE ARGENTINE. 

Popular enthusiasm for wireless in the 
Argentine has developed to such an ex- 
tent that there are now approximately 
159,000 holders of receiving licences. 
The majority possess crystal sets, but 
valve receivers are coming: into favour. — 


United States 


DICS 


TO CALL THE FAITHFUL. 
Calcutta’s newest mosque is to be fitted 
with loud-speakers and valve amplifying 
equipment. 


Ooo000 
IRISH WIRELESS BEACON. 
A wireless “ beacon ” is to be installed 


.at Malin Head, on the north coast of 


` Ireland. © | 
f 0000 : 
: WORLD'S BUSIEST BROADCASTING 
STATION ? 


To station KMOX, situated at St. 
Louis, Missouri, probably belongs the 


. distinction of being the world’s busiest 


station. It is scheduled to operate nine- 
teen hours per diem. A 
l ©0000 


MODERNISING INTERNATIONAL 
, WIRELESS LAW. 

More than forty countries will be 
represented at the International Radio 
Conference which opens at Washington 
on October 4th. M. Henri Ettienne, 
director of the Internationale Bureau of 
the Telegraph Union at Berne, will act 
as secretary-general. 

The principal purpose of the confer- 
ence is to secure a revision of the Inter- 
national Radiotelegraphic Convention 
signed in London in 1912, and to prepare 
new articles which will be applicable to 
ali” the new developments in wireless 
science, including broadcasting. 

o000 


EMPIRE BROADCASTING 
` EXPERIMENTS 

The general sympathetic regret that 
Mr. Marcuse was only. partially success- 
ful in his first full Empire broadcast on 
Sunday, September llth, is tempered 
with the reflection that, but for the burn- 
ing out of a generator, the whole pro- 
gramme would probably have been heard 
in the Antipodes. Reports from Sydney 
and Melbourne go to show that, prior to 
the breakdown, the speeches by Mr. 
Marcuse and Captain Fraser were quite 
discernible. - Thereafter practically noth- 


_ ing was picked up. © 


Mr. Marcuse will continue his expert- 
ments, though it is doubtful whether he 
will secure permission to broadcast 
“ turns ’’? other than gramophone records. 
As gramophone records are about as 
common in Australia as in this country, 
the intrinsic value of the ‘“ programmes ”’ 
will be open. to question. r 


` 
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BEAM DEVELOPMENTS. ee 
Tie mildly ‘exciting rumour which 
gained ground last week, to the effect 


that the Marconi Company would shortly ` 


inaugurate beam telephone services to 
North and South America, owed its 


„origin to a newspaper printer’s error. 
. The services will be by beam telegraph. 


Whilst the inauguration date is uncer- 


tuin, we understand that it will be in the 
© very near future. f 


0000 


MANCHESTER COLLEGE OF 
' TECHNOLOGY. 


The Manchester Municipal College of 
Technology announces that courses’ in 


Electrical and Mechanical Engineering 
and kindred subjects will open on Mon- 
day, October Srd, enrolment week begin- 
ning on Monday, September 26th. Full, 
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The programmes consist of gramophone 
music and concerts from local cafés, in 
addition to certain market reports. 

The other broadcasting station in Tient- 
sin, writes a correspondent, is owned by 
the Gisho Electric Company, a Japanese 
electrical firm. This station is restricted 


to the modest power of 50 watts. 
0000 


THE “EVERYBODY FIVE.” 

“ What the world needs is not so much 
a good five-cent. cigar as a five-tube 
radio set on which Ma can get the 
Women’s Hour on one tube, while Dad 
gets the political speeches on the second 
tube, and Sis gets the jazz on the third, 
Brother the sport news on the fourth 
and the Kid gets the bedtime stories 


broadcasting from Sydney, Australia. The set—a short-wave superhetodyne—em- ` 
i bodies the *“ superhet” unit produced by Messrs. L. McMichael, Ltd. 


particulars are obtainable from . the 


. Registrar, J. A. Binks, Esq., at the Col- 


lege of Technology, Manchester. 
0000 


BRITISH BROADCASTING IN 
AMERICA. 


A British broadcasting programme was 
radiated over a large area of the United 
States on Sunday last, September 18th, 
when the network of 16 stations owned 
by the Columbia Gramophone Company 
gave their inaugural programme. - | 

The chain of stations acquired by the 
British company extends froin the Rocky 


Mountains to the Atlantic coast. The . 


rogrammes originate at WOR, New 
Fork. other stations in the network in- 
cluding WCAU, Philadelphia; WMAK, 
Buffalo; WFBL, Syracuse; -WKRC, Cin- 


0000 
A CHANCE TO HEAR CHINA? - 
With the opening of XOL, the city of 
Tientsin, China, now has two broad- 
casting stations. XOL, which is owned 
by the Chinese Government radio ad- 
ministration, employs a ‘power of 500 
watts with a wavelength of 480 metres. 


cinnati; and WMAQ, Chicago. 


on the remaining.” —American Radio 
Journal. . 
0000 
OBITUARY. 


We regret to record the death, which 
occurred on Thursday last, of Mr. Walter 
Gladstone Fuller, editor of. the Kadio 
Times. 

The late Mr. Fuller, who was born in 
Dorset 46 years ago, had been connected 
with journalism for many years. He 
joined the staff of the British Broadcast- 
ing Company on the programme side at the 
beginning of 1925, taking over editorial 
duties a year later. 

0000 

. ELECTRIC LANGUAGE. | 

Terminal markings, electric symbols, 
and standard voltages are among the 
topic being discussed this week at the 
technical meetings of the International 
Electro Technical Commission at Bel- 
lagio, Lake -Como, Italy The Com- 
mission is engaged on the unenviable 
task of unifying electrical language 
with the object of producing an electrical 
vocabulary to serve all nations, 


_ Society. 
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Plans for the Winter. _— - 

One of the first societies to prepare a 
complete syllabus -for the winter session 
is the .Stretford and District Radio 
Of special interest are the ar- 
rangements made for a series of classes 
extending throughout the winter on such 
subjects as elementary and advanced 


radio theory, practical working, set con- 


struction, and Morse transmission and re- 
ception. A superheterodyne demonstra- 
tion will be given to-morrow evening 
(Thursday) by Mr.-Sheffield. The meet- 
ings of the Society take place at 8 p.m. 
at 6a, Derbyshire Lane, Stretford. 

“ Memories of a Mast ” is the intrigu- 
ing title of a lecture to be delivered on 
Wednesday next, September 28th by Mr. 


Woods (2UA). 


Hon. Secretary, Mr. W. Hardingham, 


“Zi, Burleigh Road, Stretford, Man- 
chester. 

i oo0oo0o0 
Wave-traps. 


A subject of growing importance—selec- | 


tivity—was dealt with a a meeting of the 
Western Postal Radio Society on Sep- 
tember Ist. 
principles and applications of various 
forms of wave-trap, including those of 
the rejector, acceptor, and absorption 
types. The eager discussion which fol- 


‘lowed showed how keenly the topic of 


selectivity interests listeners of to-day. 

Hon. Secretary, Mr. E. G. Nurse 
(2AJR), Western District Office, Lon- 
don, W.1. on. 


o000 


Helping Lame Dogs. 

This (Wednesday} evening’s meeting 
of the Golders Green and Hendon Radio 
Society promises to be of unusual in- 
terest: It will be devoted to members’ 
wireless troubles. Those in distress have 
been invited to send their questions to 
the hon. secretary in advance, and the 
answers will be given at the meeting, ten 
minutes being allotted to each question. 
No names will be divulged. The chair- 
man will be Mr. Maurice Child. 


0000 


Winter Dances. 

As some members have been unable to 
attend on Thursdays, the Golders Green 
and Hendon Radio Society has decided 
to hold meetings on the first Thursday 


- and the third Wednesday of each month 


at 8 p.m. , 
Four dances will be held during. the 
coming session, the dates bein October 


27th, November 24th, December 2th, © 


and January 26th, tickets price ‘Js. 6d., 
which may be. obtained from Mr. E. 
Marshall, ‘‘ Wayside,” Golders Green 
Road, N.W.11. The ‘ Georgian Trio 
have again -been . engaged. , 
Hon. Secretary of the Society: 
Lt.-Col. H. A. Scarlett, D.S.0., 3574 
‘Finchley Road, N. W.S. 
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By Our Special Correspondent, 


Empire Tests at Chelmsford. —Colonial Enthusiasm.—A Move to Clapham.— “ The Silent 
Fellowship.” —5GB to Increase Power.—B.B.C.’s Testing Van. 


B.B.C’s_Short-wave Station. 


It is now an open secret that the 
dork wive Empire broadcasting. experi- 
ments are to be conducted at the’ Mar- 
coni .Company’s. works at Chelmsford. 
The fact that the B.B.C. will work in 
closé association with the Marconi engi- 


neers 
scheme, for 


augurs 


.well for the Empire 
the Marconi people are-ex- 


perts in the domain of the short wave, 


with which 


while the B.B.C. 


to learn in 


the B.B.C. is less familiar, 
engineers have little 


connection with microphone’ 


work. -A happy combination. 


A Call from. 


oo0oo0oo0 


Nairobi. 


It is difficult, in this tight little island, 
where broadcasting pours in upon us 


directly we turn a knob, to realise the 
fever-heat of excitement which has 
been generated in the less-favoured 


Colonies ‘over the mere possibility of 
Picking up a programme. from England. 


From Nairobi 


Times 


of 


of the 
settlers’ 


comes a copy 


East Africa—the - 


Sunday paper—in which columns are 


devoted to Mr. 


‘Marcuse’s efforts, and 


listeners are exhorted to flood 2NM 


with reports. 
writer ; 
B.B.C. .» and 


no longer 


“ Swamp him,” says the 


“he will pass them on to the 


it is hoped that they will 
ignore the claims of the 


majority—the mighty British Empire of 
which we are: a part.” 


0000 


Paying the Piper. 


On the question of financing an Em- 


pire service, 


the writer resolutely de- 


clares that the Empire can and will pay 


for its 
“We canno 


to broadcast to ourselves ; 


own programmes, 


but adds: 
t build a station in Britain 
we must rely 


upon the home country for- that.” 


oo0oo0o0 


A Note of Irony. 


The adve 


rtisements, too, reflect en- 


thusiasm for the short wave, but there 
is a note of irony in the cheerful an- 


nouncement, 
the excellent 


“You can now listen in to 
concerts, music, latest news, 


etc., broadcasted from Holland and 


America. n 
mine! 
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An Economical Scheme.. 


In the meantime, Nairobi is busy 
with pJans for the. erection of its’ own 
local broadcasting station . to’ work on 
a wavelength under 100 metres: | The 
station will have a dual personality, 
being required for official purposes - to 
work C.W. telegraphy with England. 
This seems an excellent idea, for pre- 
sumably the expenses are shared. 
Hoots, mon! 


0000 


“ Miss Hook of Holland ” 


“ Miss Hook of Holland,” the Dutch 
musical incident which had a great 
stage success in London ten years ago, 
is to be broadcast from ZLO on. October 
5th. The cast will include Huntley 
Wright, Norman Williams, Mary Allen, 
Dorothy Monkman, and Perey Shabe. 


Research Department Moves. | 
“Capt. West and his little band of 


. followers composing the B.B.C. research 
department have ventured 
fields and pastures’ new in. the neigh- 
‘‘bourhood of Clapham. 
‘set up their gear in‘an old house, specialiy 
- converted, 


into fresh. 
Here they ‘have 


and innocent of the distrac- 
tions of Savoy Hill. 

The surroundings ‘are quiet and free 
from electrical disturbance, ‘so if some 


-epoch-making discoveries are not made 


in Clapham very shortly ... !- 
o000 


Not World-Beaters. 


As a matter of fact, the cccenien de- 
partment 1s mainly concerned with im- 
provements in existing apparatus rather 
than with recondite questions affecting 
wireless phenomena as a whole. In other 
words, it is not out to beat the N.P.L. 


AMERICA'S NEW 50 kW. BROADCASTING STATION. 

engineer of WEAF, New York, showing visitors a bank-of large water-cooled “valves 

employed in the new high power transmitter at Bellmore, Long Island. The new 
plant supersedes the original 5 kW. station in New York City. 


Dr. A. N. Goldsmith, chief 
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A Complaint. 

Correspondents are more sophisticated 
than they used to be in the early days 
of broadcasting, hence the Savoy Hill 
letter bag rarely yields such gems as the 
following, which came in a few days 
ago :— i 

*“ Please come and take away a 
Frenchman’s two-valve set what has: been 
upsetting all near the Five Bells Public 
these four months. It’s not right these 
people should come and upset us ladies 
what was bred and. borne here and 
swears at all our old men who complain. 
We had.no trouble till he started.” 

o000 > . 


And Another. 7 
More subtle was the following :— — 
Membership Card No. 5GB. | 
Á _ The Silent Fellowship. 
Erdington District. 

L 'oo0oo00 .- 


Broadcasting and Corpulence. ` 

Does broadcasting encourage corpu- 
lence? This“ question,. trivial . perhaps 
to some people, is of very real moment 
to a number of the Savoy Hill staff. 
During the past year an undoubted ten- 
dency towards .“‘ beefiness*’ has as- 
serted itself in unsuspected quarters, nor 
is it confined to the educational, drama- 
tic, and research departments. 

oo 


Wanted: A Sports Ground. 

What one may call'inter-studio agility 
may have served to stave off the monster 
of obesity in the past, but, now that their 


numbers are increased the staff no longer - 


find it necessary to engage in a miniature 


steeplechase from studio to studio between ~ 


“turns °? in order to maintain a con- 
tinuous programme. I am not surprised, 
therefore, that they are seeking a new 
sports ground. Somewhere in the south- 
east of London has heen suggested, but 
the question of locality seems a small 
matter beside this growing accretion of 
large matter. oS 
oo0oo0oo0o 

5GB to Increase Power. 

Signal strength throughout the Bir- 
mingham area is at least equal to that 
in the East End of London, according to 
careful tests made by the B.B.C. engi- 
neers in their celebrated ‘‘ Green 
Maria.” However, there is undoubtedly 
a spirit of discontent in this area, due 
to the prodigious strength at which the 
old 5IT used to be received, and 
listeners will not be sorry when 5GB 
increases its power in about three 
weeks’ time, when the new aerial will 
also go up. 

0000 
Work of the Testing Van. 

Talking of the ‘‘ Green Maria,” it is 
interesting to note that this particular 
van has covered a distance of over 6,000 
miles in making similar reception tests 
in different parts of the country. 

The apparatus carried consists of a 
seven-valve superheterodyne and a 
frame aerial. In the plate circuit of 
ihe detector valve is a microammeter 
which gives a reading depending upon 
the strength of the received signal. ‘The 
method is to adjust the sensitiveness of 
the receiver so as to obtain a suitable 
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reading on the ammeter. The frame 
aerial is then turned through 90 degrees 
until the signals from the station whioh 
it is desired to measure are no longer 
received. The operator then employs a 
Jocal signal from a carefully screened 
oscillator of variable output, inducing 
an E.M.F. in the frame aerial to give 
the same reading in the ammeter as 
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FUTURE FEATURES. 
London & Daventry. 


SEPTEMBER 25TH.—Brass ‘Band 
Concert. . 
Sepremser 26TH. — “The Pied 


23 


Piper of Hamelin,” a cantata 
for tenor, „bass, chorus, and 


orchestra. 

SEPTEMBER 27TH. — Variety Pro- 
gramme. 

SEPTEMBER 28rn.—“‘ Il Trova- 


tore,’ an opera by Verdi. 

SEPtEMBER 29ru.—Wireless Mili- 
tary Band Concert. 

SEPTEMBER 30TH.—Symphony Con- 
cert. 

Ocroper 1st.—‘‘ On with the Show 
of 1927.” 

Daventry experimental. 

SEPTEMBER 25TH.—Albert Sandler 
and the Grand Hotel, East- 
bourne, Orchestra. 

SEPiEMBER 26TH. — A Charles 
Dickens Concert. 

SEPTEMBER 27ru.—‘‘ Il Trova- 
- tore,” an opera by Verdi. 
SEPTEMBER 281H.—Orchestral and 

Vocal Concert. 

SEPTEMBER 29tH.—Symphony Con- 
cert. 

SEPTEMBER 30rH.—“ The Vaux- 
hall Belles,” a light romantic 
opera. 

OctuserR 1st.—Orchestral Concert. 
r Bournemouth. i 
SerteMBER 25rH.—Sweet Tuneful 
Musick, a piogramme of old: 
and new favourites. : 


Cardiff. ' 
SEPTEMBER 27ru.—‘ The Ghost 
Ship,” a play in one act. 
Manchester. 


OctosperR l1st.—Violin Recital by 
Daisy Kennedy. 
Newcastle. 


SEPTEMRER 27rH. — The Electric 
Sparks Concert Party. 
Glasgow. 
Ocrorer Il1st.— Two Highland 
Plays. 
Aberdeen. 
SEPTEMBER 291T11.—Scottish Pro- 
gramme. 
Belfast. 
SEPTEMBER , 26rH.—French Com- 
posers. 
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that obtained from the distant station. 
Direct measurement by means of an 
A.C. milliammeter then gives, by a 
simple calculation, the amount of 
E.M.F. which is induced in the aerial. 
This is, of course, equal to the E.M.F. 
induced in the aerial by the signal from 
the distant station. 

In the course of iss 6,000-miles tour 


the van has delved into moet districts, - 
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including Scotland. ‘The tests are made 
during the day-time, when signals are 
normally at their weakest. 

©0000 
Dundee Leads. 

When the Duchess ‘of York broad- 

casts’ this morning (Wednesday) from 
the Glasgow, Dundee, and Edinburgh 
stations, it will not be the first occasion 
on which Her Royal Highness has ad- 
dressed the microphone. On August 
26th, 1926, the Duchess spoke at a Dun- 
dee flower show, the proceedings being 
broadcast from 2DE. > ~ >. 
.. This .morning’s -proceedings will begin 
at 11.30 o’clock, when Her Royal High- 
ness will be presented with the freedom 
z se city of Glasgow at St.. Andrew’s 

all. . 


oo0o°0o 


End of the “Proms.” 


The Promenade Concert season comes 
7 an end on Saturday next, September 
th. 
Thė B.B.C. will be the first to admit 
that.in some respects there has been 
room for improvement in this year’s 
“ Proms.” Perhaps’ next year it may 
be possible to have a longer season. 
The reason for limiting the period this 
year to six weeks was the protracted 
negotiations with the Queen’s Hall 
people. The concerts were undertaken 
at very short notice—in fact, the nor- 
mal time taken in preparation was cut 


. down by two months. 


The 1927- season stands out both on 
account of the attendances and the en- 


‘thusiasm displayed, leaving with us the 


moral that broadcasting does not affect a 
series of concerts with a big tradition 
behind them. 


oo0oo0oo0 


Morning Transmissions. K 

Important changes are to be made in 
the hours of morning transmissions from 
2LO and 5XX from September . 26th 
onwards. On Saturdays London “and 
Daventry will broadcast from 1 p.m. to 
2 p.m., thus giving thousands of 
listeners who are not able to-spare time 
for tuning-in on other afternoons of the 
week an opportunity of hearing lunch- 
time music. From Mondays to Fridays 
inclusive 5XX will transmit from 11 a.m. 
to 2 p.m., while 2LO transmissions are to 
take place from 12 noon to 2 p.m. _ 

0000 g 

Man with Three Voices. A 

A singer with æ double voice: will be 
heard by 5GB listeners on September 
30th. He is Mr. Strath’ MacKay, whose 
peculiar vocal gift was. discovered a few 
years ago by Sir William Milligan, the 
eminent throat specialist. Mr. MacKay’s 
natural voice is tenor, but he can alse 
sing bass at the same time, due to one 
vocal ‘chord vibrating’ at a faster rate 
than the other. In 1925 Prof. James 
Brown, Mus.Bac.,. Cantab, discovered a 
further register, and in some of Mr. 
MacKay’s songs. this third voice is heard. 
his singing resembling that of a small 
choir. . Z 

May I suggest that Mr. MacKay 
should charge the B.B.C. triple fees for 
this rare entertainment? 
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Things to Look For at 


NOMEWHERE the suggestion was made recently that science 
should take a ten years’ rest and that humanity would 
profit rather than suffer thereby; but, fortunately perhaps, 

it is contrary to human nature to endeavour to curb enterprise. 
Wireless, one of the youngest of the world’s inventions, is pro- 
gressing at a prodigious rate and, no doubt, the enormous 
publicity which the subject has received through broadcasting 
is largely responsible for accelerating progress in development. 
Were it not for such events as the annual Exhibition of wire- 
less apparatus by British radio manufacturers now about to 
take place at Olympia, it would be very difficult for the public 
to attempt to keep pace with the ever-increasing number of 
new things, all of which in some way or another indicate pro- 
gress either in the direction of greater efficiency or simplicity in 
receiving sets. The progress made on the transmitting side 
is largely instrumental in setting the pace for receiver develop- 
ment and such innovations as the regional scheme of broad- 
casting and the proposed short-wave Empire stations take 
a prominent part in guiding the technique of receiver design. 
Although we in England took up broadcasting considerably 
later than some other countries, we shall find plenty of evidence 
at Olympia that British manufacturérs have been able to make 
up whatever time they may have lost as the result of a belated 
entry into competition with other nations. 


Examples of Progress. 


Whilst we may safely say that in almost every detail sub- 
stantial progress has been made since last year, there will 
nevertheless quite naturally be certain innovations of outstanding 
importance. Those who may have said that the three-electrode 
valve had reached ‘finality will realise that the introduction 
. ef the new screened valve will compel them to modify their 
point of view. This is probably the. outstanding novelty of 
the Exhibition and it opens up new lines of research both 
for the professional engineer and the amateur experimenter. 

Valves of the more usual types but having a very high 
magnification factor have served to turn the attention of manu- 
facturers to the subject of resistance-capacity coupling which 
hitherto has been regarded as a somewhat uneconomical 
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the Show—A Forecast of Some of the Exhibits. 


arrangement, because the earlier valves were not suitable 
for the purpose. It will not be surprising, therefore, to find 
that a very large number of the manufacturers are marketing 
resistance-capacitý coupling units complete in themselves in- 
cluding the valve-holder. | 


Attention to Quality. 


As the public has been educated to an appreciation of better ` 
quality in reproduction, the necessity for comparatively high 
anode voltages has been recognised, and many of the sets 
incorporate battery eliminators working from the mains, there- 
by simplifying the question of current supply at the necessary 
voltages.- It will, of course, be a very long while before the 
majority of listeners are in the fortunate position of having 
electric current supply available for their sets, and there- 
fore designers of H.T. batteries, both secondary and primary, 
have also been busy improving their ‘products. Indirectly 
heated filament valves for working direct from mains supplies 
were introduced recently- and will be shown at the Exhibition 
in standard form and incorporated in receivers. 


-Simplification of Sets. 


A great deal of attention has been paid to simplifying the 
control and tuning of receivers, and the logarithmic condenser 
plays an important part in assisting to bring about this 
simplification. ‘The number of controls on the panels of sets 
is fast reaching the minimum, for, in addition to simplified 
tuning, the temperature at which the filaments of valves should 
operate is no longer so critical as formerly and for this reason 
variable rheostats with panel dials are being replaced by fixed 
or semi-fixed resistors incorporated within the sets. | 

It is difficult to attempt in advance of the Exhibition to 
forecast the novelties in any detail. In the pages which follow 
we comment on a number of interesting exhibits which the 
visitor should not miss, but it must be realised that many 
manufacturers are guarding zealously the secret of their 
innovations until the opening of the Exhibition, and the in- 
formation we are able to give in advance is limited to what 
manufacturers have been prepared td disclose at this stage. 


a 
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Guide to the Show.— = 
, AMPLION (137). 

Since the inception of broadcasting the Company have shown 
themselves to be pioneers in developing loud-speakers. At their 
stand this year the well-known horn type models will be shown, 
notably the A.R.19 with wooden flare and non-resonant sound 
conduit, and the smaller edition the A.R.65.0.. Of later design 
are the ‘‘ Radiolux ’’ cabinet hornless loud-speakers with large 
metal grilles; these are shown in two sizes and in various 
finishes. A range of cone Joud-speakers is exhibited ; the charac- 
teristics of this latest type are roundness and depth of tone 
and better reproduction ‘of the lower frequencies; the Am- 
plion cone series do not require special output circuits and 
can be connected to an ordinary power valve. 

The cabinet cone types with wooden grilles are beautifully 
finished in Jacobean or Chippendale styles and are of artistic 
design. Two examples of open cone loud-speakers will be shown, 
one arranged with a conventional wooden stand and the other 
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1. Peto-Scott dual neutralising condenser. 2. Bowyer-Lowe two-speed epicyclic dial with renewable scale. 


SEPTEMBER 21st, 1927. 


Pirtoid tubing which provides a good material for coil formers 
will be shown in several sizes. 

No less than nine H.T. battery eliminators for various inputs 
and outputs are being shown. Three are for. D.C., and six for 
A.C. An L.T. battery charger with battery floated across it 
for use with A.C. lighting mains should be of interest. 

The Atlas Neutrofour receiver (I.v.2) will be shown; the 
H.F. coupling consists of a neutralised transformer wound on 
Pirtoid with the primary placed laterally to the secondary and 
with provision for variable regeneration within the former. The 
H.F. transformer and an aerial coupling coil also wound on 
Pirtoid are sold as separate units. 

H. Clarke and Co. (Manchester), Ltd., Atlas Works, Eastnor 
Street, Old Trafford, Manchester. ; 


BENJAMIN (79). 


The antimicrophonic valve holder which has gained such 
popularity during the last two years will, of course, be a 


3. Dubiller K.C. (Kilo- 


cycle) condenser with 200 to 1 reduction gear. 4. Dubilier fleldless Toroid coil. 5. Dubilier resistance-capacity coupler with inter- 
changeable units. 6. Ferranti moving-coil meter containing protecting fuse. 7. Bowyer-Lowe collapsible aluminium screening box. 


fitted with an adjustable hook to allow of attachment to a 
picture rail. 

There are now available no less than 23 different models of 
Amplion loud-speakers, 


Graham Amplion, Ltd., 25-26, Savile Row, Regent Street, 


London, W.1. 


ATLAS (83). 

Besides the well-known general purpose Atlas coils, a new 
series of tapped coils have been introduced. One range 
of coils tapped at their electrical centres will be found most 
useful for neutralised circuits, and another range tapped at 
two suitable points can be used for auto-coupling of aerial 
or for Reinartz circuits. 

A resistance-capacity coupler will be shown containing a 
coupling condenser and anode and grid resistances suitable for 
use with valves having a high amplification factor and high 
impedance. 


feature of this stand. A good panel mounting battery switch 
with positive on and off action, also the self-contained 
rheostat in three different maximum resistances will be shown. 
A new development is an efficient earthing device consisting of 
two strips of corrugated metal riveted together at right angles 
so as to expose as great a surface as possible. A new H.T. 
battery eliminator for 220-240 volt A.C. mains is provided with 
smoothing chokes with liberal cores to prevent saturation and 
a further good feature is the incorporation of a wide range 


-of voltage controls; it is claimed that absolute silence is obtained 


with this unit. | bax 
Benjamin Electric, Itd., Brantwood Works, Tariff Road, 
L'ottenham, London, N.11. | 


BOWYER-LOWE (124). 
New components will include an anti-microphonic valve holder 
constructed of ‘‘ Whiteline.” It is claimed that the dielectric 
values of this substance are particularly constant so that the 
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Guide to the Show.— 


valve holder may be used with success m superheterodyne . 


and short-wave receivers. Another component which should be 
of considerable interest to amateurs is a well-finished matt alu- 
minium collapsible screening box. ` 

A very neat geared two-speed condenser dial giving direct 
drive or a reduction of 18 to I by a concealed epicyciic gear is 
another new product of this Company. There is no backlash 
ind the moving parts are self-compensating for wear; an added 
ir eae is the provision of a station recorder with renewable 
-scales. 

For baseboard mounting inside a receiver a ustal variable 
resistor is being manufactured in which from time to time 
new settings to compensate for voltage drop, etc., can be 
made. These resistors (5 ohms and 30 ohms maximum) are 
graduated so that settings may be repeated. 


æ 


1. Peto-Scott midget condenser. 


cathode valves. 5. Cosmos A.N.P. enort-were coil. 


controlling filament temperature would appear to be an advance: 
‘on panel rheostats and permanently fixed resistors. 

A high-class buzzer wavemeter and multi-ratio L.F. trans- 
former will also be exhibited. 


The Bowyer-Lowe Co., Ltd., Radio Works, Letchworth, 
Herts, É i 

. BRANDES (161). 

The well-known ‘‘ Brandola’’ and “ Table Talker ” loud- 


speakers and matched tone headphones will be shown} the 
“ Table Cone ”? marks the introduction of a cone loud-speaker 
at a popular price. S.L.F. condensers and two different ratio 
L.F. transformers and three complete sets in which great atten- 
tion has been paid to good quality of reproduction will be 
exhibited. - 

Brandes, Ltd., 2 and 3, Norfolk Street, Strand, Tindon W.C. 


S. Q. BROWN (122). 

This firm has for long specialised in the manufacture of loud- 
speakers and telephones; their exhibit this year will create a 
widespread interest as a number of new types of disc speakers 
' will be seen. The “ Sphinx ” disc loud-speaker, as the name 
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implies, is a, wooden cabinet model shaped like the head of a 
sphinx, the workmanship and finish are excellent, and for those 
who require a high-grade instrument this model should appeal. 

The new Brown ‘‘ Disc ”?” loud-speaker is made in two distinct 
finishes, oxidised silvereand black and gold. The disc is con- 


tained within a circular metal case provided with an artistic 


grille. The “ Mascot >° brings the disc type loud-speaker within 
the range of ‘all pockets, the disc itself is exposed in front and 
is supported at the back by a handsome wooden frame. No less 
than seven horn type loud-speakers, from the baby ‘H.4 to the 
large 23-inch “Q ”? type, are still manufactured, 

For those who wish to construct their own cone loud- speaker 
at a very low price, a set of parts known as the C.T.S. unit . 
can be purchased if desired. This unit can be adapted for use- 
as a gramophone attachment. Two receivers will be shown in- 
corporating the Brown valveless mechanical amplifier connected 


2. Cosmos A.N. P.. (astatic non-parasitic) coil with limited external field ; a few. turns of resistance 
wire are wound on each half of coil to prevent parasitic oscillation. 3. Igranic condenser. 4. Cosmos holder for indirectly heated 


6. Bowyer-Lowe “ Whiteline ” jow-capacity valve-holder. 


to a crystal receiver. Besides the well-known Brown head- 
phones, a gramophone pick-up device and a public address unit 


will be exhibited. 


S. G. Brown, Ltd., 


3 Western Avenue, North Acton, London, 
W. J 


B.T.H. (138, 139, ~- 

A very compact resistance capacity coupling unit is a new 
product of. this company: it contains a valve-holder mounted 
on absorbent rubber, a coupling condenser and anode and grid: 
resistances of suitable values to function in connection with the 
B.T.H. B.8 valve, which has the extremely high amplification 
factor of 50. The base of the moulding is cut away so as to 
give access to the removable ‘components, | 

A new anti-microphonic valve-holder will be exhibited in which 
absorption of vibration is effected by rubber rather than by 
metallic springs; it is claimed that the latter are inclined to 
cause and prolong vibration. 

A new series of 2-volt valves will be of special interest ; the 
B.21 has an amplification factor of 16, an A.C. resistance of 
32,000 ohms, and can, therefore, be used as an H.F. amplifier or 
as a detector followed by an anode resistance of about. 150,000 


1 


Wireless 
World 


372 


Guide to the Show.— 
ohms. Type B.22 is a general-purpose valve having an ampli- 
fication factor of 7.5 and an A.C. resistance of 14,000 ohms. 
Type B.23 has been specially designed for the last L.F. stage, 
where moderately strong loud-speaker signals are required. The 
amplification factor is 6 and the A.C. resistance 8,000 ohms; it 
might be pointed out that the mutual conductance of this valve 
is nearly as high as the well-known B.4, although the filament 
wattage is only 0.4. Type B.8 has an amplification factor of 
50 and an A.C. resistance of 180,000 ohms; it is designed for 
= use in L.F. resistance coupled stages. The filament consumption 

of this 2-volt series is one-tenth of an ampere (except the 
B.23, which is one-fifth ampere), which renders them specially 
suitable for portable sets. 

A three-valve ‘‘ Resistor ’’ receiver will be exhibited contain- 
ing a detector and two L.F. stages, the valves used being two 
_B.8’s, followed by a B.23. A push-pull switch is provided to 
change over from short to long waves. . 

British Thomson Houston Co., Ltd., Crown House, Aldwych, 
London, W.C. = 


'CAMCO (12). 


A very comprehensive range of cabinets, from a small box 
to contain a crystal set to-a large piece of beautifully finished 
furniture in Chippendale style, will be shown, Besides supply- 
ing cabinets complete with panels in every conceivable shape and 
type and into which constructors can build their own sets, this 
company specialises in the standardisation of boxes and cabinets 
for sets described in the various wireless journals. Ready-made 
cabinets with properly fitting panels are a great boon to the 
wireless amateur who is not expert in cabinet-making and polish- 
ing and to whom such work is monotonous. 

Right-angle aluminium brackets for holding panel and base- 
board together also guaranteed ebonite panels in matt, polished 
and mahogany finish cut to standard sizes will be shown, It 
should be noted that this company undertakes engraving of 
panels to individual requirements. n 

Carrington Manufacturing Co., Ltd., Camco Works, Sander- 
. stead Road, South Croydon. 


C.D.M. (MELHUISH) (231). 


An ingenious vernier dial having three speeds will attract 
attention. A fixed vernier cam, having two slopes which provide 
two different ratios of movement for fine tuning, is so arranged 
that it can be set to any angle by means of a set screw; ratios 
up to 500 to 1 can be obtained. The dial, which is well finished, 
is 4 in. in diameter, is moulded in ebonite and is divided into 
180 degrees. | 

A range of fixed mica dielectric condensers in very clean 
brown bakelite mouldings will be shown, the capacities are 
guaranteed to 5 per cent. and one-hole baseboard fixing is 
arranged by the inclusion of a metal bush in the centre of the 
condenser; both terminals and solder tags are provided. Difli- 
culty is sometimes experienced in removing plug-in coils from 
their holders, but the ‘‘ C.D.M.’’ plug-in coil adaptor levers the 
coil at the proper point and prevents damage to windings. A 
high-frequency choke and variable condenser will be shown. 

C. D. Melhuish, 8, Great Sutton Street, Goswell Load, 
London, E.C.1. > 


COSMOS (155, 156). 

. A new range of components and sets of considerable interest 
will be exhibited by this company. 

- A range of A.C. short-path valves in which the cathode is in- 
directly heated will be a new feature. By means of a suitable 
step-down transformer which the company manufacture, the 
low-tension supply for a set can he derived directly from A.C. 
lighting mains, thus dispensing altogether with the I.T. accu- 
mulator. The heater is in the form of a hair-pin wire disposed 
within a porcelain insulator on the outside of which is a metal 
tube coated with the oxides of various rare metals. This tube 
Lecomes red hot when current is passed through the heater wire 
and emits the necessary stream of electrons. It ts claimed that 
hum due to complex wave-forms in the A.C. lighting supply 
is 2liminated as the heater is non-inductive and the cathode has 
en equipotential surface. The A.C. valves have five-pin bases, 
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but a special adaptor renders them suitable for ordinary valve- 
holders. The A.C./G and A.C./R valves haye respectively 
amplification factors of 35 and 10 and A.C, resistances of 14,000 
and 2,500 ohms, and they can safely be used with 180 volts 
H.T. It must be conceded that a valve that will handle an input 
of about 24 volts grid swing, that has an amplification factor of 
10, an A.C. resistance of 2,500 ohms and a mutual conductance, 
of 4 mA. per volt, exhibits a high standard of efficiency. 

The ‘‘ Cosmos ’’ L.T. battery eliminator for use with these 


. valves has an output of 5 amperes at 4 volts and is designed 


so that no rheostats are required, but a potentiometer is fitted 
to eliminate all traces of hum from specially “noisy mains. 
The “ Cosmos” A.N.P. centre-tapped and quarter-tapped 
coils should be of great interest to constructors, for it is claimed 
by the makers that the usual inherent defects in stabilised high- 
frequency amplification are reduced to a minimum.. The coils 
are astatically wound so that there is a limited external field 
with resultant lack of magnetic coupling between adjacent, coils. 
This avoids the use of close-fitting screens which considerably 
increase high-frequency resistance. A few turns of insulated 


- resistance wire are wound on each half of these coils, thereby 


eliminating the tendency for parasitic oscillations at high fre- 
quency. The coils are wound on skeleton formers and are inter- 
changeable, a baseboard mounting with spring clips being 
provided. l , PEO l 

Other products of the company are a high tension and grid 
bias eliminator, two short-path rectifying valves, one for half- 
wave and the other for full-wave rectification and a few addi- 
tions to the range of the well-known Cosmos short-path valves. 

A five-valve set (2.v.2) has been specially developed for the 
advent of the regional broadcasting scheme to give a liberal 
output of undistorted signals from alternative stations. The 
H.F. couplings are neutralised and include A.N.P. coils de- 
scribed above. Capacity reaction is employed and the L.F. 
stages are resistance-coupled.' : The controls -are calibrated in 
metres, a feature which is likely to become standard on all 
sects in future; compartments are provided for batteries or 
battery eliminators. : 

Metro-Vick Supplies, Ltd., 155, Charing Cross Road, Lon- 
don, W.C. | | | - 


DUBILIER (162). 


A new 0.0005 mfd. true S.L.F. condenser known as the K.C. 
is a fine example of modern radio design. It has been manu- 
factured essentially to work in conjunction with the new Toroid 
coils, but any inductance may be employed -with equal success 
provided the effective shunted capacity across the condenser is 
kept at 10 micro-microfarads. The rotary vanes are connected 
to the end plates, and the fixed vanes are held by bakelite 
pillais in compression. : The spindle runs on ball bearings and 
a slow motion drive gives a ratio of 200 to 1. A factor which 
“militates against the success of H.F. amplification is the inter- 
action of the magnetic field of the H.F. transformer with that 
of other inductances. Dubilier toroidal coils, therefore, will be 
a feature of interest, as their external fields are practically 
nil. Long- and short-wave toroid transformers suitably tapped 
for balanced circuits will be shown. There are three types of 
Dubilier H.T. eliminators, two are for D.C. mains and the 
third is an A.C. rectifying unit for use after either of the D.C. 
units; the smoothed outputs by means of suitable potential 
dividers have fixed as well as variable tappings. The popular 
sizes of the Dubilier-Mansbridge condenser now have a beauti- 
fully finished maroon-coloured bakelite moulding as a contain- 
ing case in place of the metal case; the advantages are better 
insulation resistance to case, imperviousness to moisture and 
temperature change, and reduced possibility of short circuit 
lo case. These condensers are made in fourteen different 
values between 0.01 and 2 mfd., and are tested at 350 volts 
D.C., but the normal working voltage should not exceed 150. 
The ‘‘ Duvarileek’’ variable grid leak and ‘‘ Duvolcon”’ 
volume control are variable high resistances in which it is 
claimed that constancy of the resistance element is maintained 
under varying temperature conditions. The well-knowao fixed 
mica dielectric condensers and ‘‘ Dumetohm”’ metallised 
grid leaks need no description; however, mica condensors of 
the order of 0.1 mfd. are now made for L.F. resistance coupling 
and ensure by their perfect insulation that the H.F. potential 
is not impressed on the grid of the succeeding valve. Among 
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‘Guide to the Show.— 
the other accessories shown, low-capacity switches and wire- 
wound anode resistances will be of some interest. 
 Dubilier Condenser Co. (1925), Ltd., Ducon Works, Victoria 
Road, North Acton, London, W.3. o 
EBONART (84). 


Redfern’s Ebonart panels, cut to standard sizes and so well 
known to amateurs, will be the chief feature of this stand; . 


there will be a number of new and useful sizes shown, and 
~. the same standard of all-round efficiency is exhibited. 

_ A very useful ebonite H.F. choke former having ‘six slots 
- jan. deep by jin. in width and screwed to a suitable base with 
‘two terminals will particularly appeal to the constructor who 
wishes to wind his own choke to satisfy specific conditions. 
Should two or three chokes be wound to different values for 
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1. C.A.V. hea duty H.T. accumulator unit. 2. Oldham accumulator in glass container shaped to take carrier. 3. L.T. Leclanché unit 


vy 
made by the Wet High Tension Battery Company. 4. Exide“ M 


experimental purposes it willbe found convenient to remove 
their bases and to screw two terminals into the end holes 
provided and suspend the chokes between grid leak clips. 


An anti-microphonic valve holder moulded entirely of rubber, - 


with stranded connectors from the terminals to the valve sockets 
will undoubtedly appeal where insulation from shock has to be 
of the highest order. 

The anchoring to suitable terminals of the ends of various 
windings on a coil former has presented a number of difficulties 
. to the amateur, it will be, therefore, of considerable interest 
to see a new coil former on this stand in which there are seven 
nickel-plated pins projecting vertically downwards from seven 


ribs, each having a suitable terminal at the end of the winding 


face of the former. An ebonite base is provided with seven 
sockets so that coils are interchangeable. ‘The former has 
eight ribs, the overall diameter is 2Zin. and the winding length 
about 5jin. This should be a valuable component where a 
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device which will attract attention. 
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note the spring-clip connectors. 
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number of windings are to be accommodated (e.g., primary, 
secondary, reaction, and tappings, etc.). 
Redfern’s Rubber Works, Ltd., Hyde, Cheshire. 


ELECTONE (28). l 
The Electone automatic programme selector is an ingenious 
It consists of a clock 
in a mahogany case having 24 holes around the face into which 
metal plugs can be pushed for the selection of one or more 
periods of half an hour’s broadcasting; the clock has two leads - 
so that it can be interposed in series in the L.T. battery circuit. 
By means of this programme selector it can be prearranged which 


_ items are to be heard and at the end of the programme the 


receiver will be automatically switched off for the night. 
The Gordon radio charger for D.C. mains consists of an in- 
dicating ammeter with a connecting plug and socket, and has the 


0-volt H.T. accumulator. 5. Hart 12—volt H.T. accumulator; 


advantage that having been plugged into an ordinary lamp 


_ socket the source of light is still retained. - 


. F, J. Gordon & Co., Ltd., 92, Charlotte Street, London, W.1. 


EVER READY (154). : 

This company, being one of the pioneers in producing wire- 
less batteries, naturally has a very comprehensive range of 
H.T. and L.T. and grid bias units. The H.T. range includes 
super capacity dry batteries capable of discharging at 20 milli- 
amperes, Sac type Leclanché cells which can be made up to 
any voltage required, and H.T. accumulators in various sizes. 
The LT. range contains accumulators and. dry cells, the latter 
being of sufficient capacity for sets with three or four valves 
of the new and popular 0.1 amp. class and provide a source of 
current with avoidance of acid fumes—a consideration where 
portable sets are concerned. Grid bias batteries tapped at every 
14 volts are now made up to 16 volts; in view of the increasing 
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use of power valves having an impedance of about 4,000 ohms 
the use of a single 16-volt unit is more handy than two smaller 
units wired in series. 

Ever Ready Co. (Gt. Britain), Ltd., Hercules Place, Hollo- 
way, London, N.7, 


EXIDE (167, 233). 

This company's well-known products will be examined with 
keen interest by the amateur. L.T. batteries will be shown in a 
great variety of capacities, and cells with glass containers are 
a predominant factor. The Exide D.T.G., D.F.G., and D.H.G. 
in glass, and known as the ‘“‘ Mass” type cell, with heavy 
plates have capacities of 20, 45, and 100 ampere hours respec- 
tively ; the special feature of these cells is that they will hold 
their charge for extremely long periods without sulphation or 


other detriment, and are of great value for use with low-con-. 


sumption valves where the total rate of discharge is under 
l ampere. Type C accumulators in celluloid or glass have 
a capacity range from 6 to 120 ampere hours, and are the 
standard popular type suitable for heavier discharges than the 
“ Mass ”?” type. —s- i 

With the increasing popularity of portable sets and the 
advent of really efficient 0.1 ampere 2-volt valves it is natural 
to find that special attention has been given to the production 
of a wide range of Exide unspillable celluloid batteries. The 
special acid trap will survive the test of complete inversion, 
and, having tortuous passages,.is likely to minimise the risk of 
acid-laden fumes being emitted. High-tension accumulators 
often suffer from self-discharge by surface leakage, but attention 
has been paid to this defect, and all Exide H.T. accumulators 
have well-designed cell tops in which creeping is impossible. 

Mado up in 10-volt glass units and having a capacity of 
2,500 milliampere hours, the W.J. H.T. “ Mass” battery is 
“recommended for discharges up to 20 milliamperes. The 
W.T.G. is similar to the W.J., but has 2-volt tappings for 
grid bias use; the value of employing a.small grid bias 
accumulator which will hold its charge for a long period should 
not be overlooked. The W.H. 24-volt H.T. battery is recom- 
mended for discharges of over 20 milliamperes, and is a stoutly 
built glass unit which will withstand rough handling. ; 

An illustrated catalogue is issued by this firm giving a fund 
of information concerning valve characteristics, wavelengths 
of broadcasting stations, etc., and should be most helpful to 
the amateur to best apply his battery power. 

The Chloride Electrical Storage Co., Lid., 217-229, Shaftes- 
bury Avenue, London, W.C. Í 


FERRANTI (142). 

Those who have installed either the A.F.3 or 
transformer and who have appreciated their excellent perform- 
ance will be interested to see that the Ferranti Co. are pro- 
ducing a further series of transformers and other radio 
equipment. l 

The O.P.1 output transformer has a core of ample dimensions 
and is not hkely to saturate with the current from the ordinary 
super-power valve, the ratio is 1 to 1 and is suitable for use 
with a 2,000 ohm loud-speaker. The company claims that this 
transformer affords a better means of keeping the D.C. com- 
ponent out of the loud-speaker than the choke method owing 
to the absence of the time factor which a condenser introduces. 
The O.P.2 output transformer, has a ratio of 25 to 1, and is 
specially designed for use with moving coil loud-speakers. The 
new A.F.5 L.F. transformer has the remarkable primary induct- 
ance of over 120 henries, and it is claimed that using a valve 
with’ a magnification factor of 14 an overall amplification of 
16 between 50 and 8,000 cycles is obtained. The primary to 
secondary ratio is 1 to 3.5. No fewer than six push-pull inter- 
valve and output transformers are being shown; the Ferranti 
Co. have decided to develop this method of coupling as it 
is undoubtedly a means of handling big inputs without the 
use of excessive H.T. These transformers have similar char- 
acteristics to the A.F. and O.P. series already described above. 

A range of extremely well-finished moving-coil meters is 
exhibited; they are designed either for flush or projecting panel 
mounting, or can also be obtained as portable models; an 
accuracy of 1 per cent. is guaranteed. Non-metallic cases are 
provided to prevent the accidental shorting of leads, and the 
voltmeters are wound to either 200 or 1,000 ohms per volt, thus 


. can be screwed to a baseboard or fitted to a panel. 
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ensuring an extremely small consumption. Milliammeters, 
ammeters, and voltmeters of every possible range which are 
likely to fulfil the requirements of any wireless set are either 
being shown or are in the course of production. A valuable 
feature is the provision in every instrument of a fuse to pre- 
vent damage to the coil winding when an overload is accidentally 
applied. l 

The Ferranti trickle charger for A.C. mains consists of a 


. Westinghouse metal rectifier in a metal container, which gives 


0.5 ampere output for either 2-, 4-, or 6-volt batteries. The 
average filament consumption of three- and four-valve sets is 
about 0.5 ampere, so that the charger may conveniently be left 
on for approximately the same period that the set is used. 

In view of this company’s long experience in transformers and 
choke design, wireless enthusiasts will welcome the introduction 
of a Ferranti D.C. and A.C. eliminator; the former, it: is 
claimed, will deliver 95 mA. plate current without hum, while 
the latter employs the D.C. filter followed by a Westinghouse 
inetal rectifier. ae a 

For those who wish to construct their own smoothing circuits 
three new chokes are provided, having inductances of 40, 10, 
and 48 henries and respectively passing safely 50, 100 and 


-6 må. 


Ferranti, Ltd., Hollinwood, Lancashire. - . >> 
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FORMO (81): eee 
The Formo-Densor will interest those who require a small 
compact variable condenser with mica dielectric which ‘can be 
varied between certain specified limits; there are many uses 
for this component, and mention may be made of tone con- 
trol, series aerial condenser, grid condenser, by-pass. across 
anode resistance, etc. The Formo logarithmic condenser is of 
robust design, and is provided with .a framework so, that it 
Logarith- 
mic condensers provide the only proper means of simul- 
taneously tuning two or more circuits, and so as to arrange for the 
ganging of separate.condensers a small universal joint giving 
slight flexibility to the drive is supplied; this is considerably 
cheaper than purchasing a built-up ganged condenser. A new 
idea is an illuminated condenser dial which deserves atten- 
tion. A flash lamp bulb is fixed behind the. panel so as ‘to 
illuminate a semi-transparent ivorine scale. which is read 
through a small window. The lamp is’fed from the L.T. 
battery and is operated by a push-pull switch. The close 
metal screening of coils carrying H.F.. currents leads to the 
production of eddy currents and consequent loss; the Formo 
Company, appreciating this, will be showing a collapsible 
aluminium screening: box large enough to take a whole H.F. 
stage, the sides are lapped, and a close-fitting lid is supplied. 
A large range. of interesting components and a catalogue 
giving a vast amount of information to the constructor will 
be available. —_ a ree 
The Formo Company, Crown Works, Cricklewood Lane, 
London, N.W. Sag E 


` G.E.C. (50, 140). l S 


In view of the excellent quality of reproduction: which is- 


now obtainable from electrically-cut gramophone records, it is 
of great interest to note that nearly all new Gecophone wire- 
less sets will be provided with a socket into which can be 


plugged the company’s new gramophone pick-up device, thus. 


utilising the low-frequency portion of the set to amplify the 


gramophone signals and reproduce them on one or more loud- 


speakers. The G.E.C. are bringing out a series of diagrams so 
that the amateur who has purchased a ‘pick-up device can con- 
struct an amplifier best suited to its needs. The compariy points 
out to the constructor the necessity of rearranging the wiring 
of a complete receiver so that the pick-up jack is inserted at 
the input of the first L.F. stage, and not at a point that 
includes a part of the detector circuit. With each pick-up are 
supplied eight Tungstyle needles.each capable of being used 
some dozen times, and adaptors can be purchased so that 
the tone-arm of practically all well-known makes of gramo- 
phone can be fitted. 

Among the accessories to be shown, mention must be made 
of a high-resistance potentiometer (1 megohm) with an ex- 
tremely smooih control, seventeen contacts are provided, and 
the component is arranged for one-hole fixing, only a sma 
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knob appearing on the front of the panel; for volume control 
this should be extremely popular. A new rheostat, the body 
of which is moulded in Bakelite, is to be shown. It can be 
used as a semipermanently set resistor for baseboard mount- 
ing or as an ordinary panel mounting variable rheostat; good 
contact is obtained on the internal periphery of the resistance 
winding by a spring-loaded plunger, the spring being soldered 
to the spindle to ensure reliable contact. 

A variable twin coil holder for plug-in coils, employing fine 
adjustment for panel or baseboard mounting, exhibits the 
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cone loud-speaker, which can either be supplied with a stand 
or with means for attaching to the wall. 

General Electric Co., Ltd., Magnet 
London, W.C.2. 


House, Kingsway, 


HART (112). 


This company will show an attractive series of accumulators 
with glass containers. Amateurs have already begun to realise 
the many advantages of glass over both ebonite and celluloid, 
and the slight disadvantage of weight is more than counter- 
balanced by cheapness, rigidity, and ready visibility of the con- 
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1. Princeps concert receiver with mains unit; a trigger circuit with battery-coupled valve is employed. 2. M.P.A. table cabinet 


_loud-speaker. 3. McMichael portable set with built-in loui—speaker. 
6. M.P.A. plaque loud-speaker. 


battery eliminator for A.C. mains, 


same excellent workmanship that characterises the other pro- 
ducts of this company. 

A full range of Osram valves is shown, the latest additions 
to which are the 8.625 or screened grid valve and the K.H.I., 
Which is a new indirectly heated cathode valve having an 
impedance of 30,000 ohms and an amplification factor of 40. 
For heating the filaments of the ‘“‘K”’ type of valves from 
A.C. mains, a step-down transformer is supplied which gives 
a constant output voltage of 3.5 for one to four valves, and 
without employing any regulating resistance. 

A large range of sets will be exhibited, also a new open 
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4. Brandes 3-A receiver. 5. Cosmos H.T. and grid bias 


7. Igranic absorption wavemeter with Litz—wound single-layer coil. 


dition of the plates and electrolyte. The R.M.E. is a 2-volt 
cell with glass container so constructed that other cells can be 
connected „on the unit basis by means of non-corroding con- 
nectors. A number of celluloid L.T. batteries are being shown, 
one series of which are unspillable and are essentially made 
for portable sets. 

The popular R.A.O. type H.T. accumulator, with a capacity 
of 2,500 mA. hours, is still retained ; it is a noteworthy feature 
that both positive and negative plates are enveloped with sheets 
of perforated ebonite, thus preventing the dislodging of active 
material from the grid structures. A large type H.T. accumn- 


pres, Google 
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Jator is shown which has a capacity of 6,000 mA. hours, and 
should therefore provide the anode current needed for the 
largest set. A new 12-volt H.T. umt Comparto, with spring 
clip terminals, is so designed that large voltage batteries can 
easily be built up. The capacity is 1,500 mA. hours. 

Other exhibits include hydrometers and various accumulator 
_ carrying crates. 
Hart Accumulator Co., Ltd., Marshgate Lane, Stratford, 
- London, E.15. 


IGRANIC (148, 149). 
_ A number of new components and sets of general appeal will 

be exhibited. The Phonovox gramophone pick-up device is a 
neat, compact unit entirely enclosed in a metal case provided 
with an adjustable clip within which is a rubber ring for attach- 
ment to the tone-arm of a gramophone; ordinary needles can be 
used. A special plug adaptor for insertion into the detector 
valve holder in place of the detector valve connects the pick-up 
device at a point where the impulses are applied to the input 
of the L.F. transformer, a volume control device is necessary, 
and jis supplied in cases where this is not already fitted to the 
L.F. portion of the receiver. 

As the two-foot rule is to the carpenter, so should the wave- 
meter be to the wireless student. It will be, therefore, of in- 
terest to find the simplest type of absorption wavemeter ex- 
hibited. The receiver to be calibrated may be made to oscillate 
feebly, and the wavemeter adjusted until oscillation ceases. 
The wavemeter can be used as a wavetrap, and consists of a 
completely enclosed precision condenser in parallel with a low 
loss coil wound with Litz wire, each coil is separately cali- 
brated and a curve is supplied; a waveband of 15 and 2,000 
metres being covered. 

The new baseboard mounting Igranic H.F. choke is excep- 
tionally neat and compact, being about the same size as a 
watch; the single deep and narrow waveform winding is 
attached tọ a bakelite moulding is provided with a cover 
and is suitable for wavelengths up to 5,000 metres. The well- 
known Igranic high-resistatice potentiometer has heen redesigned 
and is more constant. For volume control or as a variable grid 
leak this component should be valuable, and is obtainable in 
models of values of 1 meg. or 5 megs.- 

A good feature is a wire-wound anode resistance shielded to 
prevent interaction, N l 

Such an enormous range of components and sets will be shown 
that space will not allow of detailed descriptions, but construc- 
tors will be well advised to examine the 20 to 80 metres short- 
wave receiver outfit of parts incorporating a stage of screened 
high-frequency amplification, using transformer coupling, also a 
new seven-valve superheterodyne kit supplied at a very modest 

rice. 7 | 
i lgranic Electric Co., Ltd., 147, Queen Victoria Street, London, 
E.C.4, T . 


LEWCOS (113). 


The efficient Litz-wound Lewcos plug-in coils are retained, 
and an additional series of centre- and double-tapped coils added. 
The centre-tapped variety are for balance circuits such as the 
neutralised tuned anode, and the double-tapped are useful for 
aerial auto-coupling or Reinartz reaction. The connection to the 
tappings is by a spring plug, so that the interchanging of coils 
is made extremely simple. A range of binocular coils with 
external fields sufficiently limited to render unnecessary the 
crnployment of screens is a new feature; these coils are pro- 
vided with six pins to plug into the standard six-socket base. 

The Lewcos dual screened coil 1s an innovation whereby a series 
pf skort-wave screened coils may be changed over to a similar 
series of long-wave screened coils in one movement by the rota- 
tion of a small panel control knob. As so much attention is 
now being directed to screening ILF. stages, the constructor 
will find a large number of coils and screening hoxes which 
will inevitably be of interest. Research work has shown that if 
proper attention is given to the length-diameter ratio of a single 
laver tuning coil a minimum H.F. resistance can only be 
obtained by using Litz wire; it is therefore important to note 
that a very comprehensive range of standard conductors will 
he available in 36, 28, 40, 42, and 44 gauge, a choice of either 
9, 27 or 81 strands being possible. Glazite and stranded frame 
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aerial wire will be shown in six colours, and a new multiple- 
membered battery cable complete with wander plugs and spade 
tags will appeal where tidiness is a first consideration. 

London Electric Wire Co. and Smiths, Ltd., 7, Playhouse 
Yard, Golden Lane, London, E.C.1. 


LIBERTY (3). 

The Liberty eight-valve portable superheterodyne receiver 
presents a neat appearance. The lower portion contains a built- 
in cone loud-speaker and the upper portion is provided with a 
hinged lid behind which the two usual controls are fitted. It 
is claimed that at least thirty-two stations can be received at 
loud-speaker strength. An internal frame aerial, H.T. battery, 
and a chargeable L.T. battery are contained within the set. 
An added refinement is the provision of a compass. Made in 
the same design and similar in general layout, two: straight- 
circuit self-contained portable sets are to be shown, in which 
provision is made for the frame aerial to be-moved indepen- 
dently of the receiver when the latter is used in a confined 
space. . 

Two high-tension battery eliminators are exhibited, one for 
A.C, and one for D.C.; both of these are capable of delivering 
50 mA. of smoothed current, and both have ten voltage tap- 
pings, a feature of no small importance where a multi-valve 
set with various anode potential requirements are concerned. 
The A.C. eliminator employs full-wave rectification. 

The Liberty two-stage resistance capacity coupler in the form 
of a single unit should appeal by reason of the space which 
it saves in a set. Maes 

Other components of interest are a comprehensive tester fitted 
with a double-reading voltmeter and neon lamp for battery- 
voltage measurement and continuity test, and ‘a series of electric 
soldering irons with hinged bits consuming from 55 to 150 
watts. ` 

Radi-Are Electric Co. (1927), Ltd., Bennett Street, Chiswick, 
London, W.4. i oO 


te, LOTUS - (93). 

The Lotus remote control relay for house-wiring will be of 
considerable interest; reception is obtainable from any number 
of points simultaneously, and the receiving set is controlled 
from any one point; the last person to withdraw the jack-plug 
cuts off the set. The relay is suitable for sets using 2-, & or 
6-volt accumulators, and a separate battery is not required to 
operate the relay. An innovation. in the form of a relay to 
control the L.T. and the H.T. when the latter is obtained from 
the mains by an eliminator will appeal to the amateur. | 
Company will be showing a series of well-finished coil holders, 
anti-microphonic valve holders, jacks and switches. f 

Garnett, Whiteley and Co.,. Ltd., ‘‘ Lotus” Works, Broad- 
green Road, Liverpool. eo 


MARCONIPHONE (54, 128-135). 
Of the various sets exhibited, great interest will undoubtedly 


‘be taken in the eight-valve euperheterodyne, in which provision 


is made for short- or long-wave tuning by the incorporation 
of switches and by arranging two separate windings at right 
angles to one another on the frame aerial. By this means inter- 
ference between the two frames and dead-end effects are 
avoided. A single control for tuning simplifies control; the 
frame aerial condenser and the control of the oscillator are 
arranged on one axis, and two concentric dials are made to 
rotate together with the refinement that, should slight differen- 
tial movement be required, a clutch is provided to release one 
dial temporarily. It is often convenient to be able to control 
volume and switch off a set from a comfortable chair a few 
yards away; this is effected by means of a small unit with 
10 ft. of three-member flexible cable; volume is controlled by 
the dimming of the I.F. valve filaments and the L.T. circuit 
is broken as a means of putting the set out of action. 
The Marcontphone Company ee evolved a very comprehen- 
sive range of eliminators from small D.C. and A.C. units 
suitable for two-valve sets to ‘‘All-Power ” units with H.T., 
L.T. and bias outputs for five-valve sets. In the D.C.1 anit 
the smoothing chokes, which have liberal iron cores, are placed 
together with condensers of 4 and 6 mfds., and the necessary 
reducing resistances in a metal container having a bakelite 
panel. Two controls are provided; one is a potentiometer 
giving a variable smoothed H.T. supply for H.F. and detector 
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anodes and the other is a variable 200 ohrhe rheostat in circuit 
with.an ammeter which gives warning when 0.1 amps is ex- 
ceeded by the filaments of the valves, which must be connected 
in series. Either 2-volt, 4-volt or 6-volt 0.1 amp. valves may 
be used in this circuit, and for the plates of the L.F. and 
power valves up to 20 milliamps can be taken; six values of 
grid bias are obtainable. | | a 
Among the components the well-known Ideal transformers and 
chokes are to be shown. Two variable high resistances, 0 to 
40,000 ohms and 0 to 500,000 ohms, are very useful for volume 
control, and the smoothness of their action is a noteworthy 
feature. A number of constructors’ sets are on view, in which 


prominence is given to smoothing and rectifying equipment for 
A.C, and D,C. eliminators, a choke with large core and capable 
of carrying 150 mA, also a 200 ohms filament rheostat and 
various smoothing condensers are provided for D.C. work, whilst 
for A.C. mains, chokes, transformers, half-wave and full-wave 
rectifying valves can be supplied. Of outstanding interest is 
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ance to the M.H. L.F. transformer, and has an inductance 
of 25 henries; the winding is split up into a number of sections 


which are well separated to reduce risk of breakdown. 


The general tendency in receivers is to cut down the number 
of controls on the panel. Keeping this in view, Messrs. 


' McMichael are putting out a range of semi-fixed resistors for 


baseboard mounting with the value in ohms engraved at suit- 
able points on the circumference of the resistor; repetition of 
settings is thus made simple. A range of semi-aperiodic H.F. 
transformers not requiring to be tuned with a variable con- 
denser and giving with two stages, it is claimed, a good degree 
of amplification with absolute stability should interest those 
who require a set with the very minimum of controls. 

The well-known Dimic and Unimic coils are retained, and a 
screening box for them (5in. x 33in. x44in. high) is now made in 
polished tinned copper; suitable holes are drilled near the base 
for entrance wires, and a tight-fitting lid is provided. This 
box can also be supplied with a valve base for use with the new 
screened valve l 


1. Dubilier H.T. eliminator. 2. Cosmos five-valve set in which the controls are calibrated in metres. 3. Amplion Chippendale model 
loud-speaker. 4. Automobile Accessories Mark XVII receiver. 5. B.T.H. three-valve (0.v.2.) receiver ; L.F. resistance-capacity coupling 


is used. 


the §.625 valve, in which the plate-grid capacity is practically 
neutralised within the valve by the interposition of an electro- 
static screen which is connected to a point of positive potential 
on the H.T. battery; the amplification factor of this valve is of 
the order of 110 and the impedance about 175,000 ohms, a fact 
which m it desirable to use low loss coils wound with Litz 
wire in the associated tuning circuit. As at a screening is 
necessary, the Marconiphone Company advises the use of astatic 
or -fieldless coils to reduce eddy current and reaction effects. , 


It is claimed that if proper attention is paid to screening and - 


coil construction, an overall amplification of 35 to-50 per .H.F. 
stage with absolute stability can be obtained. . The S.625 valve 
will probably attract more attention at the Exhibition than any 
other component. ) | 

Marconiphone Co., Ltd., 210-212, Tottenham Court Road, 
Londun, W.1. i > 


oie McMICHAEL (120). 
- Many new components have been evolved since the last Exhibi- 
tion. The McMichael L.F. choke has a similar external appear- 
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6. Liberty battery eliminator. 


In conjunction with Messrs. Ferranti, a metal-shrouded L.F. 
transformer is being put on the market and will be incorporated 
in all complete and home assembly sets. In view of the grow- 
ing importance of short-wave reception, the 1928 M.H. Dimic 
Three receiver should create interest, as it is capable of recep- 
tion on wavelengths from 15 to 10,000 metres; this set is also 
sold in parts for home assembly. A 

The new M.H. four-valve portable receiver is entirely . self- 
contained in a leather case with Celestion loud-speaker built 
in, is very compact, measuring only 15in. x12$in. x 84in., and 
weighs but 28 lb. Tuning is effected by means of one dial 
only, and reaction control is by variometer. Provision for 
reception from an open aerial is made. A five-valve portable 
set of the same design as that just described has two stages 
of H.F. amplification and an increased range. A _ six-valve 
superheterodyne home assembly set specially designed for chort- 
wave reception will be shown. 

L. McMichael, Ltd., Hastings House, Norfolk Street, Strand, 
London, W.U.2. 
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eg O MLPLAL (51). 
. This company has for some time concentrated its energies on 
marketing self-contained portable sets giving.high quality of 
reproduction. j 
-'The M.P.A. “ Transportable Three ’ 
able Five.” contain many features of interest, and the circuits 
and layouts follow sound and well-tried practice. The cabinet- 
making is extremely well done, and the appearance of the 
sets is most pleasing and artistic. The three-valve set comprises 


? 


a detector and two L.F. stages; the first L.F. stage is resistance - 


coupled and the second transformer coupled; the avoidance of 
a condenser in the grid circuit of the output valve is a good 
point. The five- valve set contains two H.F. stages (the L.F. 
portion of the set is the same in principle as the three-valve 
st), which are stabilised and screened by brass shields, and 
the panel is made of aluminium. To change over to long waves 
it is necessary to plug in a suitable five-pin transformer. 
The self-contained loud-speaker has its sound conduits so 
arranged that signals are emitted from both sides of the receiver, 
so that when the set is placed in the centre of a room a more 
uniform and natural effect is claimed to be produced. The loud- 
sreakers are sold separately and should be of considerable 
interest. - : 

M.P.A. Wireless, 62, Conduit Street, Regent Street, London, 
WI. . | 


OLDHAM (71). 

This company, having had long association with the electrical 
industry, naturally provides exhibits the merits of which are 
based on sound practical experience. The superiority of bat- 
teries with glass containers is becoming evident to wireless 
enthusiasts, who will: find a large selection of this type of 
battery shown. There are also slow discharge cells which can 
be charged at normal rates; these are useful for small sets 
containing one or two dull emitters. The firm has paid a good 
deal of attention to carrier crates for accumulators; these 
welcome means of lessening the burden of transport to the local 
charging station will be examined with interest. 

The popular Oldham high-tension battery, which can be built 
up on the expanding bookcase principle, starting with 60 volts, 
is an interesting exhibit. There will be a good range of 
accumulators in celluloid cases, also a well-designed, unspillable 
type for portable sets. 

Oldham and Son, Ltd., Denton, Manchester. 


ORMOND (72, 73). 

New components include a range of logarithmic condensers 
which are fast becoming popular in view of the convenient 
scale they provide between square law and straight line fre- 
quency ; they give the only logical means of gang-controlling two 
or more tuned circuits. A receiver can be calibrated irrespective 
of the inductive value of a coil with which the condenser is 
used, in fact the logarithmic condenser can be fairly well cali- 
brated with a wavelength scale, which can be set to suit the 
coil with which it is associated. These condensers are of the 
same general design as the Ormond 8.L.F., and are supplied 
with an earthing shield and friction control is optional. The 
‘“ Neutracondenser ’’ for balanced circuits or capacity con- 
trolled reaction will be of interest as it has the exceptionally 
low minimum of 1.5 micro-microfarads, the maximum capacity 
being approximately 50 micro-microfarads. It is constructed 
for baseboard or panel mounting and the electrodes are wholly 
enclosed within a dustproof ebonite container mounted on a 
cleanly moulded -base. 

A new anti-capacity valve holder for baseboard mounting with 
nickel plated parts and sold at a popular price deserves atten- 
tion. The well-known Ormond 8.L.F. condenser has undergone 
' modifications, the frame has been reduced and the end plates 
are of highly finished bakelite; attention has been paid to a 
low minimum capacity and one hole fixing is provided; the 
control is either by a plain 4-in. bakelite dial or a 55 to 1 
slow motion dial. 

A dual indicator dial of very attractive appearance will be 
shown and is now fitted with a slow motion drive with a reduc- 
tion ratio of 16 to 1. Accurate reading of the dial is effected 
by a fine hair line and a convenient feature is that the direc- 
tion of rotation of the control knob is the same as that of the 
cursor; the dial is provided with a terminal and can thus 
be used as an earthed shield, 
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A new series of well fimshed jacks and plugs with nickel 
plated fittings, also,a range of fixed resistors will be shown. 
Three complete receivers are being manufactured this year 
with two, three and five valves respectively, all employing 
straight circuits. The five-valve set is a self-contained portable 
set with Celestion loud-speaker built in and it is claimed that 
13 kilowatt stations give good loud-speaker receptjon any to 40 
miles, while Daventry can be heard satisfactorily up to 400 miles. 
Ormond Engineering Co., Lid., 199-205, Pentonville Road, 
London, N.1. . or 


R.I..VARLEY (5, 143). ee 

A number of new products of interest will be found on this 
stand. The multi-cellular H.F.. choke wound by the patented 
bi-duplex system consists of a skeleton former containing the 
very minimum of ‘dielectric; the winding is divided into seven 
sections, the centre sections having a higher inductance’ than 
the outer sections. This method conforms to the - latest prac- 
tice in choke winding, and tends to reduce ‘self-capacity and 
to prevent choke resonance. 
and the‘choke itself is protected by a transparent cover, . Two 
L.F. resistance-capacity units will be shown. Type A has 
components with suitable constants for valves with A.C. resist- 
ances between 15,000 and 40,000 ohms. Type B is suitable for 
use after valves of 30,000 to 100,000 ohms resistance. The units 
consist of two tubular containers, one holding the bi-duplex, 
wire-wound anode resistance, the other holding a vacuum type 
grid leak; within the lid is the coupling condenser. The 
values of the components in Type A are: approximate anode 
resistance 200,000 ohms, grid leak 1 meg., coupling condenser 
0.01 mfd. Anode resistances called upon to carry a milliampere 
or more are liable to become noisy in operation and to undergo 
change in value unless they are wire-wound; it will, there- 
fore, be interesting to examine the fine range of R.I. Varley bi- 
duplex resistances, which are now made in values from 10,000 
to 500,000 ohms. A series of tapped resistances give a satisfac- 
tory means of .controlling volume. A neat moulding with 
clips to take the resistances. provides for horizontal or ver- 
tical mounting, and will be available at the exhibition. Various 
panel mounting tuners will be shown, the latest addition to 
this series being a neutrodyne centre-tapped retroactive unit. 

R. I. and Varley, Ltd., 103, Kingsway, London, W.C.2. 


SIEMENS (150). 

Siemens Bros. have an enviable name in the electrical word 
for the excellence of their dry batteries. The ‘‘ Super-Radio” 
extra large capacity H.T. battery with spring clip connectors 
is capable of giving up to 20 mA. discharge, being sufficient 
for the largest receivers. It contains thirty-six cells, and is 
nominally rated at 50 volts. Next in capacity is the “ Power ” 


type H.T. battery with a normal discharge rate of 5 mA. and | 


a maximum economical discharge rate of 10 mA., while the 
smaller ordinary capacity H.T. batteries are still supplied for 
those who have sets with one or two valves with a total plate 
current of not more than 2.5 to 5 mA. Pupe ae 

Only impromptu methods have been used up to now for 
securing grid bias batteries to panels and baseboards ; a proper 
fixing flap attached to Siemens bias batteries so that they can 
be held in position by screws is, therefore, an important im- 
provement. A section of this stand will be devoted to ebomite, 
which is turned out in very large quantities at the company s 
works at Woolwich. -> 

Siemens Bros. and Co., Ltd., Woolwich, London, S.E.18. 


i T.C.C. (116). i os 

This company having specialised in condensers for many years, 
it is naturally expected that the exhibits will include a compre- 
hensive range to cover all uses in receivers, eliminators, etc. 
Besides the well-known small type condensers in green cases 
up to 0.01 mfd. a series of seven mica condensers from 0.01 to 
C.3 mfd., tesced to 300 volts D.C., are now made chiefly for 
L.F. resistance capacity coupling where insulation resistance 1S 
of utmost importance. It has been shown that anode battery 
resistance is a prevalent cause of L.F. oscillation and that the 
standard reservoir condenser of 2 mfd. is often too small; 
T.C.C. Mansbridge condensers are made in the usual capacities 
up to 2 mfd., and a further range tested to 300 volts D.C., 
including 3, 4, 5, 6, 8 and 10 mfd. are now available at reason- 
able prices. For battery eliminators and smoothing circuits 
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where the maximum peak value of voltage does not exceed 400 
(tested to.600 D.C.) a number of Mansbridge type up to 10 
A small book is issued giving the fullest 
possible details as to how to use T.C.C. condensers to the best . . 
advantage when building A.C. and D.C. eliminators. 
Ltd., Wales: Farm Road, North 


mfd. will be shown. 


Telegraph Condenser Co., 
Acton, London, W.3. 


UTILITY | (95). 


A condenser following a logarithmic scale has been added to 


ARTANDIA, Ltd., . (126) 
38, Bedford St., W.C.2. es LIST OF 
Atkinson, C. Créewicks: (55) : 
35, High St., Bedford. i a 
Auto Sundries, Ltd., z (237) EEE A A EAE O A E E E 
10a, “Lower Grosvenor Place, S.W.1. 
Automatic Coil Winder and Elec. (38) CAHILL and Co., Ltd., (101) 
Equipment Co., Ltd., 64, Newman St., W.1. 
Winder House, Rochester Row, S. W.1. Camden Engineering Co. , Ltd., (96) 
Automobile Accessories (Bristol), (260) | a Place, . Camden Town, 
td., 
93-95, Victoria St., Bristol. Campbell and Addison, (90) 
| - . ans St., Tottenham Court 
1. - 
S.A. Radio, Ltd., 10 Eoee We i 
Bae Birmingham. (10 & 64). Carbornndum Co., Ltd., (125) 
Batteries, Ltd., (53) Trafford Park, Manchester. 
3 bs C Redditch. Carrington Mfg: Co., Ltd., ~ (12) 
Crabbs ross, eddite | Camco Works, Sanderstead Rd., S. 
Bedford Electrical and Radio Co., (52) Croydon. 
22, Campbell Rd., Bedford. Celestion Radio Co., (151) 
Belling and Lee, Ltd., (207) © 29-31, High St., Hampton Wick, 
Queensway Works, Ponders End, Kingston- -on-Thames. 
Middlesex. Champion Accumulator Co., _ (18) 
Benjamin Electric, Ltd., ; (79) . ' 2, Prebend St., Leicester... 
Brantwood Works, Tariff Rd., Chloride Electrical Storage (167 & 233) ` 
Tottenham, N.17. o., Ltd., 
Bird and Sons, Sydney S., (121) 217-229, Shaftesbury Avenue, W.C. 
Sarnesfield Rd., Enfield Town. City and General Radio Co., Ltd., (202) 
Bowerman, Ltd., George, (205) 79, Cannon St., E.C. 
- 10-12, Ludgate Hill, E.C | Clarke and Co., H. (M/c), Ltd., (83) 
Bowyer-Lowe Co., Ltd., (124) Atlas Works, Eastnor St., Old Traf- 
Radio Works, Letchworth, Herts. ford, Manchester. | 
Brandes, Ltd., (161) Climax Radio Electric, Ltd., (88 & 89) 
2 and 3, Norfolk St., W.C.2. Quill Lane, Putney, 8.W.15. 
British Curtis Radio, Ltd., (60) Cole, Ltd., E. K., (11) 
11, Red Lion Sq. 5 E.C. . Ekco Works, "London Rd., Leigh- -on- 
British Ebonite Co., Ltd., - (76) Sea 
Nightingale Rd., ‘Hanwell, W.7. Collett Mfg. Co., S. H., (255) 
British General Mfg. Co., Ltd., (111) - 60, Pentonville Rd., NL 
Brockley Works, Brockley, 'S.E.4. Collinson’s Precision Screw Co., (80) 
British Radio Corporation, Ltd., (59) © . oO 
Elm Grove Rd., Weybridge, Surrey. ` Provost Works, Macdonald Rd., 
British Thomson-Houston (138, 139 & 56) E:17. 
Co., Ltd., Cossor, Ltd., A. C., (86 & 87) 


Crown Honse, Aldwych, W.C. 2. 
Brown Bros., Ltd., 25 & 26) 
20, Great Eastern St., E.C.2. 

Brown, Ltd., S. G., 
Western ’ AV., North Acton, W.3. 


Brownie Wireless. Co. of Great (145} 
Britain, Ltd., 
Nelson St. Works, Mornington 
Crescent, N.W.1. : 
Bulgin and Co., A.F., (236) 


9-11, Cursitor St., ’ Chancery Lane, 
E.C.4. l 
Bullen, William, 
38, Holywell Lane, Great Eastern 
 St., E.C. 

Burndept Wireless, Ltd., | (127) 
Eastnor House, Blackheath, - S. i + 
Burne-Jone3 and Co., Ltd., ` 23) 

288, Borough High St., S.E.1. 
Burton, C. F. and 
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(122) © 


(152) © 


(37) 
Progress Works, Bernard St., Walsall. | 


' Wireless 
World 


379 


the range of Utility condensers, and embodies ball bearings, a 


- direction. 


pig-tail connector, a single-bearing mounting for the shaft, and 
a special form of support for the fixed plates arranged to 
eliminate -dielectric loss. © 

A new Micro-Dial having an aluminium face which is sur- 
veyed by a hair-line and cursor should facilitate the taking of 
fine readings which can be made in a clockwise or anti-clockwise 
The popular anti-capacity self-cleaning change-over - 


r switches in twelve patterns will be among the exbibits. 


FOOTE OOM a EEEE TEET TTTTTI TITTI TTTTETTTTTTTITTEIETTTITITI TEILZEIT] 


Cossor House, Highbury Grove, N.5. 


D: A.R., Ltd., (104) 
522- 525, Australia House, Strand, 

W 
D. X. Coils, Ltd., (213) 


4 and 5, Glebe Rd, Dalston, E.8. 
Damard Lacquer Co., (119) 
. 68, Victoria St., S.W.1. 


De La Rue and Co., Ltd., T.. (222) 

90, Shernhall St., Walthamstow, 
E.17. 

Detex Distributors, Ltd., : (2) 


125-129, Rosebery Avenue, E.C. 
Dew and Čo., A. J., (21 & 22) 
33-34, Rathbone Place, W.1. 
Dibben and Sons, Wm., (68) 
80, St. Mary’s Rd., Southampton. 
Dionoid Battery Co., Ltd., (107) 
Victoria Works, Prince of Wales 
Rd., Darnall, Sheffield. 


` 


- Wilkins & Wright, Ltd., Kenyon Street, Birmingham. 


Donotone Loud Speakers, (206) 
40, Furnival St., E:C.4. 

Dubilier Condenser Co. (1925), Ltd., (162) 
Ducon Works, Victoria Rd., North 


Acton, W.3. 
FAGLE ENGINEERING Co., (58). 
Ltd. 
Eagle “Works, Warwick. | 
East London Rubber Co., (29 & 50) 
29-33, Great Eastern: St., E. C.2. | 


Eastick and Sons, J. J.,. (245) 
Eelex House, Bunhill Row, E.C.1. 
Edison Bell, Ltd., (153) 
Edison -Bell “Works,  Glengall Rd., 
{1 


(144 & 146) 
123, Queen Victoria St., E.C.4. 


Electron Co., (141) 
122-124, aris Cross Rd., W.C.2. 


Edison Swan Electric Co., 


Ellison and Hillman, (33) 
123-125, Albion St., Leeds. ` 
Empire Elec. Co., (244) 
i 303, Euston Rd. .. N.W.1. ; 
Empress Radio and Elec. Co., (118) 
105, Union St., Ston enonsa; Ply- 
mouth. 
Engineering Wks. (Elec. ad (42) 
General), Ltd., 
-7 and 8, Gt. Winchester St., E.C.2. 
Enterprise Mfg. Co., Ltd., - (259) 


Grape St., Shaftesbury Avenue, 
W.C.2., 
Ever Ready Co. (Gt. Britain), Ltd., (154) 


Hercules Place, Holloway, N.T. 


FALK STADELMANN and Co., (147) 
Ltd., . 
83-93, Farringdon Rd., E.C.1. 


Fellows Mig. Co., Ltd., (116) 
«+ Cumberland Avenue, Park Royal, 
Willesden, N.W.10. 
Ferranti, Ltd., (142) 
- Hollinwood, Lancashire. 
Formo Co., The, (81) 


Crown Works, Cricklewood Laie, 


N.W. 


GAMAGE, Ltd., A. W., 
Holborn, E. C. 1. E ; 

Gambrell Bros., Ltd., (66): . 
Merton Rd., Southfields, S.W.18. >- 

Garnett, Whiteley and Co., Ltd., (93) 
“Lotus ” Works, Broadgreen Rd., 

Liverpool. 

General Elettric Co., Ltd., (50 & 140) 

Magnet House, Kingsway, W.C.2. 


(69 


-General Radio Co., Ltd., (45, 46, 47 & 48) 
235,. Regent St., W.1. 
` Gillan Radio-Electric, Ltd., (235) 
64, High Holborn, W.C. 
Gordon and Co., Ltd., F. J., (28) 
92, Charlotte St., W.1. 
e Graham Amplion, Ltd., (137) 


25-26, Savile Row, "Regent St., W. 
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Graham and Co., 
_Norbiton Eng. 
, cester Rd., Kingston-on- -Thames. 
Graham-Farish Mtg. Co., (218) 
- 17, Masons Hill, Bromley, Kent. 
Grosvenor Battery Co., Ltd., (41) 
_ Grosvenor Works, ‘Lower High St., 
Watford. 


H .-T.C. Electrical Co., Ltd., (258) 
2a, Boundaries Rd., Balham, S.W.12. 


R. F, 
Works, 101, 


Halcyon Wireless Supply Co. , Ltd. (168) 
-~ 110, Knightsbridge, S.W.1. | 
Hart Accumulator Co., Ltd., * (112) 


` Marshgate Lane, Stratford, E.15. 


Hart Collins, Ltd.,. (114) 
38a, Bessborough St., S.W.1. 
Wfenderson and Co., Ltd., W. J., (254) 
-  551,. Fulham Rd., S.W.10. 
Hoare and Jagels, (14) 
- 28-29, Great Sutton St., Clerkenwell, 
E.6.1. 
Hobday Bros. T Ltd., (19 & 20) 
21-27, Great Eastern St., E.C.2. 
Houghton-Butcher (G.B.), Ltd., (61) 
88-89, High Holborn, W. C. 1. | 
[GRANIC Electric Co., Ltd., (148 & 149) 
147, Queen Victoria St., E.C.4. 

Iliffe and Sons Ltd., (109) 
Dorset House, Tudor St., E. C.4. 
Incorporated Radio Society ‘of (226 

=, -Great Britain, 
53, Victoria St., S Wats 

Tadurite, ‘Ltd., (49) 

- 430, ’ New Stone Bldgs., 62, Chancery | 

Lane, W.C.2. 
J-R. Wireless Co., (229) 
~ 6 and 8, Ealey Av., Clerkenwell, 

BECI ~ l 

Jackson Bros., (85) 
8, Poland St. Oxford St., W.1. 

Jewel Pen Co., Ltd:, (210) 
21, Great ’ Sutton St., E.C.1. 

Junit Mfg. Co., Ltd., (230) 


Napier House, 24. 21, High Holborn, 
W.C.1. 


K- T.B. Manufacturing Co. 
‘210, Hammersmith Rd., 


LAMPLUGH, Ltd., S.A. (117) 
King’s Rd. Tyseley, Birmingham. 
Langham Radio, <a (105 & 106) 
9-11, Albion House, New Oxford St., 

W.C. 


, Ltd., 
W.6. 


(238) 


Lectro Linx, Ltd., — (227) 
254, Vauxhall Bridge Rd., S.W.1. 
Lewis and Co., Ltd, S. W., (242) 

59, Victoria St., S.W. 
Lissen, Ltd., ; (158 & 160) 
F 18-22, Friars Lane, Richmond, 
a Surrey. 
L: ‘thanode Co., Ltd., (204) 
190, Queen’s Rd., S. W.8. 
Lock, W. and Ta (220) 
a St. Peter’s Works, Bath. | 
mee Electric Stores, Ltd. (221) 


ee Martin’s St., Leicester Sq., 


TRS Be Wire Co. and (113) 
Smiths, Ltd. 
1, Playhouse Yard, Golden Lane, 
B.C.1. 
London Metal Warehouses; Ltd., (13) 
Hill St., Pocock St., Blackfriars Rd., 
S.E.1, 
London Radio Mfg. Co., Ltd. (261) 


Station Rd., Merton Abbey, S.W.19. 


(201) 
Glou- | 
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M. P.A. Wireless, T e 7) 
62, Conduit St. , Regent St., W.1 
Manufacturers Accessories Co., Ltd., (219) 

85, Great Eastern St., E. 0.2. 


'-Marconiphone Co., Ltd. ee 
| ` (54, 128, 129, 130, 131, 132, 133, ` 


134 & 135) 
210- 212, Tottenham Court Rd., W.1. 
McMichael, Ltd., L., (120) 
Hastings House, Norfolk St., W.C.2. 
Melhuish, C. D., (231) 
8, Great Sutton St., Goswell Rd., 
 E.C.I 
Metro-Vick Supplies, Ltd., (155 & 156) 


155, Charing Cross Rd., W.C. 
Mic Wireless Co., (246) 
White Horse Pl., Market St., Wel- 
lingborough. ' 
Mullard Radio Valve Co., Ltd., l 
(40, 44, 164, 165 & 166) 
N ightingale La., Balham, S.W.12. 


NEUTRON (1927), Ltd., (63) 
13, Swan La., Cannon St., E.C. 
New London Electron Works, "Ltd. .» (70) 


East Ham, E.6. 


OLDHAM and Son, Ltd., 
Denton, Manchester. 
Ormond Engineering Co., Ltd., (72 & 73) 

= 199-205, Pentonville Rd., N.1. 


_ (71) 


PELHAMS, Ltd., (23) 
5, Banner St., E. C.i. 
Peito and Radford, (62) 
Grosvenor Gardens, S.W.1. 
Peto Scott Co. Ltd. (163) 


77, City Road, E.C. 
Pettigrew and Merriman o Ltd., (7) 
2 & 4, Bucknall St., 


Pohu, G. E., (216) 
16, Colville Rd., Bayswater, W.11. 

Portable Utilities Co., Ltd. (94) 
Eureka House, Fisher St., W.C. 

Princeps Wir eless, (65) 
Columbia Av., Edgware, Middlesex. 

Pye and Co., W. (136) 
Granta Works, Montague Rd., Cam- 

bridge. 

QUARTZ Oscillators, Ltd., (214) 
l, Lechmere Rd., N. W.2 

R-II and Varley, Ltd., (5 & 143) 


103, Kingsway, W.C.2. 
Radi-Are Electrical Co. (1927), Ltd., (3) 
Bennett St., Chiswick, W.4, 

Radio Service (London), Ltd. (203) 
105, Torriano Av., Camden Town, 
N.W.5. 
Rathbourne Elec. and Eng. Co., (9) 
18, Sylvester Rd., East Finchley, 

N.2. 


Redfern’s Rubber Works: Ltd., (84) 
Hyde, Cheshire. | 

Rees, Mace Mfg. Co., Ltd., (249 & 250) 
39a, Welbeck St, W.1 

Regent Radio Supply Co., (257) 
45, Fleet St., E.C.4. 

Reid and Co. , L. H., (211) 
32, Victoria St., S.W.1. ' 

Rooke Bros. , Ltd. (215) 

: 55, Cardington St., Euston, N.W.1. 

SELECTORS, Ltd., (110) 
1, Dover St., W1. l 

Sel-Ezi Wireless Supply. Co., Ltd., (17) 
6, Greek St., W.1. 

Selfridge and Co., Ltd. (239 & 240) 


400, Oxford St., W.1. 


i Shore, G 


' Siemens Bros. and Co., 
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Sharp, Cecil, 

188, Blyth Ra., W14. 

(5) 

Oxford a Lon- 

Ltd, (Ë) 


.  (243) 


28, Newnan St., 
don, W.1. 


Woolwich, S.E.18. 


- Bolidite Synthetic Mouldings, Lia, ` 89) 


Albion Works, North St., Clapham, 
} S.W.4. 
"Stapleton, A. W., - > - (225) 
194, Lorrimore Buildings, Lorrimre 
St., 8.5.17. 

Stevens and Co. (1914), Ltd., (27 & 159) 
-~ Walsall St., Wolverhampton, Po 
Stratton and Co., Ltd. < m) 

Balmoral Works, Bromsgrove St., 
Birmingham. S 
Stuart Laird, Ltd., e s (4) 
-8a, Great Chapel St., W.1. 
Sun Electrical - Co., Ltd., (31 & 32) 


118, Charing Cross Ra.; W. C.2. 


Sylvex, Ltd., (228) 
144, Theobalds Rd., W. C.L. a 
(TELEGRAPH Condenser Go.,-. --(115) 
Ltd., a 
Wales” Farm Rd., North “Acton, 

W.3. 


Telsen Electric Co., Ltd., - (408) 
207, Aston Rd. Birmingham, as 

Trader ‘Publishing Co., Ltd., `. (8) 
139, Fleet St., E.C.4. PE 


Trelleborg Ebonite Works, Ltd:, (1) l 


Audrey House, Ely PL, 
Circus, E.C. | 
Truphonic Wireless Co., © * > _ (82) 

189, Regent St., W.1. 
Tungstone Accumulator Co., Ltd., (98) 
ó, ms Bride’s House, -Salisbury Sd., 


| Holborn 


Turner and Co.,. . ~ (224) 
sa on Rd., Ne ew Seti 


UNIVERSAL Bracket. Co., :. em 


Alpine Steelworks, East Mey, 
Surrey. 
VY ANDERVELL and Co., ou & ay 
Ltd., ©. A., 
Warple Way, Acton, W. 3. ; 
WALKER Bros., . a) 
St. - Joseph’s Works, ‘Bramley, 
Guildford. - T 
Watmel Wireless.Co., Ltd., -> (1) 
Imperial Works, High St. , Bagwar, 
Middlesex. 
Webb Condenser Co., - - (27) 
24, Hatton Garden, E.C.1. 3.a: 
Wet H.T. Battery Co., v.: (16) 
_ 12, Brownlow St., Hi lborn, W.C.. 
Whiteley,. Ltd., William, (241) 
Westbourne Grove, W.2. 
' Whiteley, Boneham and Co. Ltd, , (256) 
Duke St.,` Mansfield, Notts. `. 
Whittingham, Smith and Co., (97) 
~- -110, Kew Green, Kew. co. 
Wholesale: Components and G. Z. 7 - (6) 
Auckland and Son, toes 
8 & 8a, Cross St., Islington, N: 
Wilkins and Wright, Ltd. ; 95) 
i Kenyon St., Birmingham. | 
Wingrove and Rog yers, Ltd., i (én 
Arundel ‘Chambers, W.C.2. 
Wireless World, + (109) 
Dorset House, Tudor St., E.C.4. 


Wright and Weaire, Ltd., ( 
740, High Rd., Tottenham, N.11. 
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\ THE FDITOR. 


| MUTANT 


e 


| The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


WIRELESS SETS AND THE B.B.C. 


Sir,—In recent issues you have pointed out the need for 
cheap and reliable valve sets to replace the crystal receivers 
which you justly say can never give the same satisfaction as 
the valve set with a loud-speaker. 

It seems to me that so long as each of the many manufacturers 
of valve sets continues to design his sets independently there 
will never be a sufficient demand for any one type to justify 
mass-production in this country and so provide the cheap set. 

It is for this reason that I put forward the suggestion that 
there is a way in which the demand for the cheap valve set-can 
be met. The B.B.C. is responsible for broadcasting both on the 


_-- programme side and also on the technical side so far as the 


transmissions are concerned. As the result, the B.B.C, engineers 
are in the best position to decide on the types of receivers most 
suitable for the requirements of the listeners. Is there any- 
thing to prevent the B.B.C. from undertaking the design and 


manufacture of mass-production receivers, which, with their 


unrivalled facilities for recommending and-explaining the sets 
to the public, would be sure of a ready sale? By standardis- 
ing receivers in this way most of the technical troubles of the 
listener would disappear because spare parts and service would 
be available in any part of the Kingdom. 

London, N.W.6, August 22nd, 1927. C. R. H. STEWART. 


Sir,—Thank you for the opportunity of commenting on Mr. 
Stewart’s letter to you of August 22nd. 

For the B.B.C. to enter into the field of marketing and selling 
wireless receivers would not be appropriate. One of the results 
of such a new departure in policy would be probably to paralyse 
a great industry and throw many thousands out of work. 
It might well be argued as unfair competition. 

Nevertheless, the B.B.C. recognises that the present uneven- 


ness and inadequate standard of receiving apparatus are a serious — 


obstacle in the way of the progress of broadcasting. It has, 
therefore, indicated at exhibitions and in its publications the 
sound general principles upon which various types of receivers 
may be efficiently constructed. It is felt that this lead has 
already stimulated both the trade and the buying pubhc. 
THE BRITISH BROADCASTING CORPORATION, 
Dan P. P. Eckersley, Chief Engineer. 

| London, W.C.2, September 9th, 1927. 


THE PROBLEM OF H.T. UPKEEP. 


Sir,—Apparently the Show novelty this year is to be, so far 
as valves are concerned, the 0.075 valve. 

May I congratulate our manufacturers in producing valves 
which, in point of L.T. consumption and in quality, beat the 
world. I would, however, point out that, if they bring out a 
2-volt series of 0.075 valves, they will save me exactly 2d. 
a month, 2s. 6d. a year, and, at the most, five journeys to the 
charging station per annum. In other words they leave me 
colder than their valves. l 


Now, if by the production of first-class four-electrode valves. 


at the price of the 0.075 valve, or in some other way, they — 


could muitiply my H.T. bill by 0.75, I would sit up and take 
notice, for my H.T. bill, by dint of much care, has been 
reduced to just twelve times that of my L.T. Here they 
would save me 2s. 6d. a month, or 30s. a year, something to 
write advertisements about! 

Are not our valve manufacturers frantically chasing each 
other down the wrong street—L.T. Street, instead of H.T. 
Street? In the opinion of the average ‘‘ man under the aerial,” 
the L.T. consumption of the modern 3-valve set is utterly 
negligible, while the provision of H.T. for his loud-speaker valve 
is, for him, the only problem in wireless matters. 

Trusting that they will adopt my suggestion for their Exhibi- 
tion in 1928, if not earlier. - WILLIAM B. WEST. 

Deal, September 10th, 1927. eo f 


EMPIRE BROADCASTING... , . 
Sir,—I was pleased ‘to read Mr. G. Leslie Morrow’s letter 


re ‘‘ Empire Broadcasting ° in your issue of August 24th, and: 


particularly his reply to Capt. Eckersley’s statement and the 
question he asks the B.B.C. es 

The question can only be answered in one way, whith 
would be tantamount to an admission that Empire broadcasting 
via short waves is as feasible as domestic broadcasting on 
medium waves. 

I first listened to American broadcasting in December, 1922, 
on a wavelength of about 430 metres, which was at that time 
regarded as a remarkable achievement. I have since repeated 
the performance at rare intervals, but it is quite a different 
matter to receive 2XAF on 37 metres. I can receive this 
station regularly every Tuesday and Saturday night on two 
valves, detector and L.F., at very good strength, and on several 
ou have put it on the loud-speaker (using only one stage 
of- L.F.). 

On the occasion of the visit of H.R.H. The Prince of Wales 
to Ottawa I heard quite clearly every word of his speech 
from the Canadian beam station, and continued to listen to 
the programme from this station an hour after the B.B.C. 
ceased to relay it. | , 

Why should Capt. Eckersley worry about the reception. side 
of the business? If the B.B.C. will transmit on short waves 
for the benefit of overseas listeners the colonies will take care 
of the reception. side. 

If British amateurs can receive American programmes, surely 
Britishers abroad will be capable of receiving British 
programmes. 

Bravo, 2NM. If the B.B.C. cannot or will riot do it, there 
are amateurs who can and will. 

Presuming the B.B.C. wish to ignore the splendid work 
already accomplished by amateurs on short-wave transmissions, 
‘let us hope that as a result of the Empire transmissions, due 
to commence from 2NM on September Ist, the B.B.C. will 
realise that an Empire service on short waves is possible now. 

Menston, Yorks. J. W. RIDDIOUGH. 

September 2nd, 1927 -G 5SZ. 
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“Information Department.” One question 
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envelope for. postal reply. Any diagram 
accompanying the question should be drawn 
on a separate sheet. No responsibility 
will be accepted for questions sent in 
which do not comply with these rules. 


“The Wireless World” Information Department Conducts a Free: Service of Replies to Readers’ Queries. | 


Ohm’s Law Again. 

1 intend to run a 3-volt 0.06 amp. type of 
valve from a four-volt accumulator. 
What value of filament resistance 
must be used? ` ¢ LH. 


Working from Ohm’s Law, and using 


the formula resistance required = T 


which by substitution becomes R= Sog 
we find that the resistance required to 
safeguard the filament is 16.6 ohms. In 
the formula, of course, 1 represents the 
number of volts to be dropped, for ob- 
viously if you have a three-volt valve and 
a four-volt accumulator, one volt must 


be dropped in the resistance, whilst 0.06 


represents the normal current consump- 
tion of the valve. You should then either 
use a fixed resistor having a value as near 
as possible to that which we have already 
mentioned, or, alternatively, use a 30- 
ohm variable wire,.wound resistance, and 
adjust it to a point slightly less than 
the half-way position. - 


0000 | 


. H.F. Amplification and the Tropodyne. 


On page 160 of “ The Wireless World ” 
of August 3rd last you gave a reader 
a circuit showing the method of add- 
ing a stage of high-frequency amplt- 
fication before the first detector valve 
of a superheterodyne receiver, This, 
however, employs. a. separate oscil- 
lator, and I am not quite clear in my 
mind how this addition can be made 
to a superhet. of the ‘‘ Tropodyne ” 
type. C. A. S. 


The addition of a high frequency ampli- 
fying valvə to a supersonic heterodyne 
receiver embodying a combined oscillator- 
detector valve should be made as shown 
in Fig. 1 on this page. The H.F. trans- 
former, T,, should be constructed on the 
lines of either the “All Wave Four ” H.F. 
transformer or the one used in the “ Re- 
gional Receiver.” The high potential 
end of the secondary winding should be 
connected to the centre point of the os- 
It is interest- 
ing to note that an improvement in the 
erformance of this type of oscillator can 
e made by 
grid coil in two parts and locating the 
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constructing the oscillator - 


plate or reaction coil between these two 
coils, A further addition, which is to 
be recommended, is the inclusion of a 
small variable condenser, N.C.2 (neutro- 


_dyne type), between the low potential end 


of the oscillator grid coil and L.T.~—- 
This is to enable a balance between the 
H.F. tuned circuit and the oscillator cir- 
cuit to be obtained and thus overcome 
mutual interference in tuning between 
these circuits. When H.F. amplification 
at signal frequency is included in a super- 
sonic heterodyne receiver, it is very diffi- 
cult to prevent this circuit from coupling 
magnetically with the frame circuit. The 
presence of a coupling of this nature is 
indicated by the stability óf the H.F. 


amplifier being affected on orientating the- 


frame. This difficulty can be overcome 
by totally enclosing the portions of the 
H.F. circuit within the dotted line, in a 
copper screening box and connecting this 
box to L.T.— as shown. The circuit 


given should function quite satisfactorily ~ 


with a valve in the H.F. position having 
an A.C. resistance of about 20,000 to 
30,000 ohms, and an amplification factor 
of about 20. The oscillator-detector cir- 
cuit will perform best with a moderately 
low impedance valve, and it is suggested 
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that one having an A.C. resistance of 
about 8,000 ohms, with the highest ampli- 
fication factor obtainable with thìs 
resistance, 
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Power Amplification. 


I recently attended a demonstration in a 
large hall and noted that three large 
valves were used for operating the 
loud-speaker, and the plate voltage 
applied to each of them was 400 volts, 
grid bias being 80 volts. Can you tell 
me what type of valves these would 
be, and how they were coupled? I 
might state that the volume and 
quality were most excellent. | 

D. G. R. A. 


Undoubtedly these valves were of the 
L.S.5A type,.and the method of connec- 
tion was merely that of paralleling three 
valves by connecting their filaments in 
parallel, joining all three grids together, 
ind also joining all three anodes together. 
Exactly the same method was used in the 
case of the ‘‘ Wireless World Demonstra- 
tion Receiver,” which was described with 
full constructional details in our issue of 
February 16th, 1927. 7 


LT +. 


” Fig. 1.—Adding a stage of high-frequency amplification to a superheterodyne receiver. 
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Is Home Charging False Economy ? 


I have a 6-volt .50-ampere-hour accumu- 
lator, which I use for my wireless 
set, taking tt to the local garage for 
charging purposes. Would it be 
more economical for me to charge it 
myself from my lighting mains, 
which are .240-volt D.C.? 


to do this. I pay 6d. per unit for 
my electricity. R. S. A. B.. 


Since you do not give us any indica- 
tion of the price which youʻare at present 
paying for your accumulator to be 
charged, it is obvious that we cannot give 
you a definite answer to your question, 
but we will indicate to you how much it 
would cost you at home, and from this 
you will yourself be able to make com- 
parison with the charges made by your 
local garage... ae 

Now the: normal charging rate of 
your actumulator -will be 5 amps., 
and a current of 5 amps. will have to 
be kept flowing through the accumulator 
for a period of ten hours in order to fully 
charge the accumulator. The charging 
current, therefore, is 5 amps., and the 


mains voltage which is pushing the 5 


amps. through the accumulator is 240 
volts. Since volts multiplied by amperes 
gives us watts, it is obvious that you will 
be using 960 watts, or nearly one kilo- 
. watt to charge your accumulator. Natur- 
ally, of course, since the accumulator is a 
6-volt one, and your mains are 240 volts, 
` there are roughly 230 volts which must 
be wasted by dropping them across a 
lamp or electric heater, and actually, only 
about 40 watts out of the total 960 are 
being used to charge the accumulator, 
there being over 900 watts which we are 
compelled to deliberately waste in heating 
up series lamps or an electric heater. 

To charge your accumulator, then, we 
only use (in very rough figures) 40 watts 
for a period of 10 hours, and thus con- 
sume 400 watt-hours. Now the Board of 
Trade unit for which you pay 6d. equals 
a 1,000 watt-hours, or as we more usually 
put it, one kilowatt-hour. It is obvious, 
therefore, that you are using less than 
half a unit to charge your accumulator, 
and the cost to charge the accumulator 
would be less than 3d. Actually, how- 
ever, you are taking 960 watts from the 
mains for a period of 10 hours. This 
gives us 9,600 watt-hours, or in other 
words, 9.6 units. The cost of which is 
roughly, in your case, 4s. 9d. You can 
safely assume, therefore, that it wouk! 
cost you 5s. in round figures, to charge 
your accumulator at home, and we do not 
suppose that your local garage would 
make this charge. 

On the face of it, it looks uneconomical 
for any commercial concern to undertake 
to charge your accumulator, but actually, 
of course, they pay, not on the lighting, 
‘but on the heating rate for energy con- 
sumed, and this rate will be about 13d. 
per unit in districts where 6d. per unit is 
charged for lighting. The cost of their 
charging your accumulator alone, there- 
fore, would be only 1s. 3d. You will 
realise, that if you had, we will say for 
the sake of example, twenty 6-volt accu- 


If so, 
please give me ‘the instructions how 
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mulators of the same capacity as yours, 


-it would cost you no more to charge them 
‘than it would to charge your one accu- 
mulator, because you would only have a — 


comparatively small amount of volts to 
drop across lamps, most of*your energy 
being used for charging the accumulator. 
The same 5 amp. charging current which 
had to pass through one accumulator 
would pass through sixty accumulators, 
and charge them without extra cost. In 
the case of people on D.C. mains, there- 
fore, who have no special facilities in the 
way of heater circuits, etc., we should 
advise that they place their accumulator 


„in the hands of a reliable charging 


station, who at the same time will under- 
take to see that it is in order in other 


respects, and renew the electrolyte where | 


necessary. 


BOOKS FOR THE 
HOME CONSTRUCTOR 


Issued in conjunction with “ The Wireless World.” 


** TUNING COILS AND METHODS OF 
TUNING,” byW.James. Price2/Onet. By 
Post, 2/10. 

“ THE HOME CONSTRUCTOR'S ^` 
WIRELESS GUIDE,” by W. James. Price 
3/6net.. By Post, 3/9. i i 
“MAST AND AERIAL CONSTRUC- 
TION FOR AMATEURS,” by F. J. 
AINSLEY, A.M.I.C.E. Price 1/6 net. By Post, 1/8. 


Obtainable by post (remittance with order) from 


ILIFFE & SONS, LIMITED, 
Dorset House, Tudor St., London, E.C.4, 


or of Booksellers and Bookstalls. 


Trickle Charger Troubles. 


I am building the H.T. Trickle Charger 


described in your issue of August 3rd, 
but there are one or two points which 
are doubtful tome. I have purchased 
a suitable transformer which has two 
terminals marked 220 to 240 volts on 
one side, and three terminals on the 
other. Between one of the outer 
terminals of these three and the 
centre terminal, is the figure 3, and 
between the other outer and the centre 
terminal, is the figure 5, while over 
the top is the figure 8. I do not 
quite understand the meaning of 
these symbols, and should be glad tf 
you can make them clear. Atso, re- 
ferring to Fig. 1 of the article, a con- 
nection is shown joining one end of 
he primary and one end of the 
secondary. Is this already done in 
the transformer, or is it an external 
connection which I must~ make 
myself? 

You must obviously connect the two 
terminals marked 200 to 240 volts to your 
mains. They can be connected from a 
lamp socket by means of a length of 
“flex” and an ordinary adapter. With 
regard to the other three terminals, these 
are connected to the secondary winding 
of the transformer. This winding con- 
sists of a single winding which terminates 


at either end in the two outer terminals 


of your group of three terminals, the 
difference of potential between these two 
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outer terminals being 8 volts. If a tap- 
ping is made on this winding at the 


electrical centre and brought out to the 


centre terminal of the group of three, 
it is obvious that the difference of poten- 
tial between the centre terminals and 
the outer terminals will be 4 volts, but 
actually a tapping is not made at the 
electrical centre of the winding, so that 
the difference of potential between the 
centre terminal and .one outer terminal 
is 3 volts, and between the centre and 
the other outer terminal is 5 -volts, the 
difference of potential across the whole 
winding being, of course, 8 volts. 

If you have a rectifying valve, such, 
vor instance, as the Burndept U.695, 
which takes 6 volts, it is obvious that 
neither the 3-volt nor the 5-volt tap- 


-pings would be enough, and you must 


connect the valve across the whole 8 volts 
and insert a resistance in series with the 
filament to drop the unwanted 2 volts, 
the value of this resistance being given 
by Ohm’s Law. In the case of this par- 
ticular valve it would be 2 ohms, In the 
case of a rectifying valve operating: on 
4 volts it would be possible to connect 
it across the 5-volt section, inserting a 
1 ohm resistance to drop the odd volt. 
Most single-wave rectifying valves take 
a filament current of 1 ampere, and prac- 
tically all the ‘‘ bell-ringing’’ type of 
transformers are designed to give an out- 
put of 1 ampere at 3, 5,.or 8 volts, and 
are sold with various primary windings 
to suit various mains voltages. It is 
quite unnecessary, therefore, to use any 


. particular make of transformer. 


We Would point -out also that in the 
case of many valves, such, for instance, 
as the Mullard D.U.10, which was used 
by the authorin his original instrument, 
a pamphlet will be found in the valve 
carton giving the value of resistance 
necessary to use in the plate circuit of 
the valve to safeguard the valve. The 
author actually made use of a lamp for 
resistance, but it will be realised that 


the value of resistance- depends, among - 


other things, upon the voltage of the 
accumulator to be put on charge, and this 
data is also given on the pamphlet. 
With regard to your query concerning 
the wire joining the primary and secon- 
dary, this is not done in the original 
instrument and must be made externally 
when building the charger. 
` oooec 


Wet or Dry? | 
Will you kindly inform me if it would be 
possible to use a small. 10-volt accu- 
mulator battery, with tappings to each 
cell, as a grid. bias battery? 
W. H. L. 
There is no objection to the use of 
a sniall accumulator of thè H.T. type for 
obtaining grid bias, but we should like 
to point out that the current taken from 
this battery, under working conditions, 
will be very small.’ It is, therefore, re- 
commended that you make it.a rule to 
discharge and re-charge your grid bias 
accumulator at least once a month, other- 
wise the plates may show eigns of sal- 
phating and thus seriously curtail the life 
of the battery. 
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OUR SHOW NUMBER. 


LTHOUGH all those who possibly can do so 
‘ will, no doubt, make a point of visiting 
7 the Wireless Show, there will, of course, 
‘be a large number of our readers who 
will find it impossible, owing to distance 
or lack of time, to avail themselves of the 


opportunity which this annua] Exhibition . 


provides for seeing all the latest products of the wireless 
manufacturing industry. 

_ Review of the Exhibits. 

In this issue we attempt to review the Exhibition as a 

whole, and deal as far as possible with all the items of 

outstanding interest. We hope in this way to give to our 

readers who may be. unable to attend the Exhibition at 


i € 


least a very comprehensive idea of what is to be seen this 


year, whilst the issue should also prove very valuable to 


those who visit the Exhibition, but who naturally will not- 


find it possible to see everything nor to carry away with 
them impressions of more than a limited number of the 
exhibits. The pages in this issue devoted to the Exhibition 


will serve as a reminder after the Exhibition: as well asa 


guide to what to look for when visiting the Show. 


‘In our last issue we gave.a forecast of some of the | 


exhibits,. but as that issue was prepared prior to the date 
of-the Exhibition it was:not possible to comment on more 
than’a limited number of the products, and our attention 
had necessarily to be confined to those exhibits concerning 
which information was available in advance, but it will be 
seen from our report in this issue what a multitude of new 
things have been evolved since the corresponding exhibition 
was pele last Iei, 
Stabilisation. 


past ‘receivers and components became obsolete all too 

quickly. The position has now stabilised, however, to a 

very large extent, and a good receiver of to-day is likely 

to-remain a good receiver for some time to come. 
A 25 : 


A year 


or two ago it was certainly not possible to make such a 


statement concerning the apparatus of that date. Improve- 
ments will, of course, continue to be made all the time, 
but we have now reached a standard where reception is 
very close to the ideal when a very careful choice is made 
of the type of receiver and the loud-speaker to use. A 
year or two ago one might certainly have been justified i in 
hesitating to make a purchase in‘the anticipation that a 
vast improvement might be expected at an early date, but 
the’ position is very different to-day. 


The Essentials of a Good Receiver. 


There are points, however, which we must still bear in 
mind when we choose a set to build for ourselves or when 
we buy a manufactured receiver for our own use, or are 
asked to recommend one to a friend. As time goes on 


the importance of selectivity is becoming more and more - 


apparent. Therefore we should see to it. that the receiver 
of our choice has a reasonable degree of selectivity. The 
other essential is, of course, quality, and provided we 
make sure of both these essentials, robustness, durability, 
and appearance are the only factors remaining to deter- 
mine our choice of the recéiver. 

On the question of accessories ‘the time has now 
arrived, we think, when anyone who has electric light 
mains available in the house should very seriously con- 


-sider the advantages of having a mains eliminator at 


least for the supply of ‘the plate current to the valves, 
even if he does not go so far as to dispense with the 
filament battery as well; but batteries, both primary and 


secondary, have also been improved so much that they 


need not be regarded as such a perpetual source of 
worry as earlier types eee proyed themselves 


| l to be. 
Wireless has developed at a very high rate, and in the ~ 


In our issue of next week we hope to deal more in detail 
with a number of the exhibits, and special attention will be 
paid to those components or sets which, from one point.of 


‘ view, or another, constitute a. substantial improvement cn 


the apparatus of last year. 
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A Home-built S a for High Quality Reprodución: 
By F. H. HAYNES.” 


XPERIMENTAL interest in home receiver con- 
K, struction lies always in the direction of achieving 
better quality of reproduction. The importance 
which the amateur. attaches to this aim is evidenced by the 
careful consideration given to such points as the avoidance 
of regeneration and excessive selectivity in H.F. amplifier 
design, the. decline in the use of leaky grid detection 
coupled with attention to the possibilities of overloading 
the detector valve, the growing popularity of resistance 
coupling, particularly for a first L.F. stage, and the sig- 
nificant demand. for low-frequency power ` amplifying 
valves operated with high anode voltages.. Receiver 
design having reached a high degree of perfection, ener- 
gies “have recently been turned to a careful study of those 
principles which govern quality in loud- speaker construc- 
tion. 
an object of interest to the experimenter and home con- 
structor as the receiving set. Cone and paper diaphragm 
loud-speakers ‘have afforded those possessing’ perhaps 
limited circuit knowledge, yet having mechanical skill, 
with a hobby coincident with better broadcast reception. 
Enthusiasm was aroused in January of last year when 
Dr. N. W. McLachlan demonstrated a moving coil loud- 
speaker at a meeting of the Radio Society ‘of Great 
Britain. The remarkable quality then obtained was a 
revelation to those present, and for the benefit of readers 
Dr. McLachlan has fully discussed the underlying prin- 
ciples both in a series of articles which have appeared in 


this journal * and in his recent book written for the broad- 


T'he Wireless World, March 30th, April 15th, and September 
21st, 1927. 


theoretical articles, 


‘The loud-speaker has recently become just as much, 


=- 3 American I.E.E, Journal, 


cast listener.? The paper read before the American Insti- 
tute of Electrical Engineers* by C. W. Rice and E. W. 
Kellogg marked the commercial introduction of the mov- 
ing coil loud- speaker, and instruments built to their design 
are manufactured in this country by the British’ Thomson- 
Houston Company. | 

In order that readers may avail themselves of the in- 
formation advanced by Dr. McLachlan and to cater for 
the demand to put the points which he has advanced into 
practice,- a design has been developed based on his 
and illustrates the considerations 
which he has advanced. 5 | 


‘Leading Dimensions. 


o Having studied the requirements of the moving coil 


loud-speaker design, the amateur perhaps hesitates in de- 
ciding upon several of the dimensions. Starting with a 
diameter of 13in. for the centre pole and the necessity 
of employing some 10 to 30 watts to establish the field, 
the size of the field coil can be readily arrived at. It 
should be noted, however, that the space required for a 
mains voltage winding is: appreciably greater than that 
required for a coil operating from a 6-volt. battery, owing 
to the greater ratio. of insulation to conductor, though for 
uniformity one size of spool has -been adopted giving 
ample field strength across the gap for all voltages. The 
electro-magnet in this instance embodies the core as a one- 
piece casting, although this entails some difficulty in 


lliffe' and Sons “Ltd. 


2 « Wireless’ Loud-speakers.”’ 
April, 1925, pp. 461-480, Vol. 


XLIV. 
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SEPTEMBER: 28th, ‘1927. 


Coil Drive Loud-speaker.— 

boring when facing up the 
inside of the cylinder and 
the pole particularly as an ` 
appreciable taper must be 
provided when casting to 
allow: for a satisfactory 


ensure perfect-centring of the 
pole that this one-piece con- 
struction was adopted, 
though to .simplify internal 
machining the pole may be 
separately bolted in place . 
to a stepped machined face 
in the manner . employed 


in the parts produced 
by the Star Engineering 
Company, of Didsbury, 


Manchester.* 

With the front flange is 
incorporated radial supports 
to hold the turned ring to 
which the diaphragm is 
attached. This greatly 
simplifies the setting up of 
the diaphragm and its subsequent fixing to the baffle. 
Only three bars support the ring in order that the back 


of the diaphragm may be well ventilated, the bars being - 


ribbed as cast-iron so readily fractures. . 

The outer rim is made just strong enough to withstand 
turning, and is provided with three lugs for gripping the 
ring, with extensions which may be used for bolting to a 
substantial baffle for supporting the entire loud-speaker, 
if necessary, without other fixing. 

‘A liberal thickness of iron is allowed where the 
cover engages on the turned inside face of the cylinder, 
and the surfaces are a good fit to avoid a break in 
the magnetic circuit. The inside face of the cover is 
machined and hollowed out, leaving a tunnel length 
of ŝin. for the moving coil. It may be considered that: 
the gap of zin, which is allowed is somewhat liberal, 


1 he Wireless World, August 10th, 1927. 
form. 
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After the edge of the hole in the buckskin has been securely attached to the diaphragm the 
skin is fixed to the plywood ring, taking care that the circles as viewed from the front are 
concentric and that the axis of the coil is at exact right-angles to the face of the ring. 


in 
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yet continual difficulty. may be experienced with a smaller 
gap even if a centring device is incorporated by the moving 
coil after use becoming ‘slightly distorted in shape or 
its niovement not remaining absolutely parallel with the 
axis owing to changes in the condition of the flexible 
material supporting the-‘rim of the diaphragm. Six 
hexagon-headed screws clamp the cover plate to the 
cylinder of the magnet, and six clearance 
holes are provided around the outer rim 
for holding a wooden ring. 

Where it is beyond the facilities of the 
f reader to -attempt the construction of 
» . wooden patterns or the machining of heavy 

‘or castings, these parts may be obtained at 
reasonable cost from Collinson’s Precision 
Screw Co., Ltd., Provost Works, Mac- 
donald Road, Walthanistow, London, 
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Materials for making up the-coil. Good shellac varnish is used as the adhesive. 
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Dimensional drawings for constructing electro-magnet, flange, bobbin and magnet winding, and moving coll with former. 
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Coil Drive Loud-speaker.— . 
__£.17, together with a brass bobbin where required, for 


carrying the field as well as'a plywood ring for holding 


the diaphragm. 

The brass bobbin is made by soldering a pair of flanges 
made from No. 16 brass sheet to a brass tube of 2in. ex- 
ternal diameter and yin. wall thickness. With a thin 
paper packing this brass tube will slide tightly on the pole. 
_ For winding with the heavier wires .a lathe is not essential 
and the bobbin can be rotated by hand in a like manner 
‘ to winding inductance coils. For winding with finer 
gauge wires a winder can easily be set up with bearings 
and crank, the turns being run on with no great care 
- except that of keeping the surface of the turns level and 


Amp EE S Å aa | aa ee ee ee ee ee Qe cer eee ed 


Valts S.W.G. Lbs Layers Turns Yards. 
4 (a) 14 DCC 6} 11 500 106 
6 (ò) 16 DCC 5 12 600 130 
6 18 DCC 44 15 1,000 215 
8 18 DCC 44 15 1,000 215 
8 20 DCC 4h 20 1,700 355 
10 20 DCC 4} 20 1,700 355 
12 20 DCC 4} 20 1,700 355 
18 (c 22 DCC 4 25 2,600 550 
24 ( 24 DCC 34 29 3,600 770 
36 (e) 26 DCC 3} 34 4,900 1,050 
50 (f) 28 DCC 2% 38 6,200 1,300 -° 
50 30 DCC 2) 42 7,500 1,570 
100 (z 34 SSC ae 67 19,000 4,100 
200 (h) 38 SSC 22 92 37,000 7,700 
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spool a thin fibre or brown paper ring should be slipped 
over the pole, and insulating rings must cover the ends 


of the windings. 


Reference ‘to the accompanying table of windings for 
different voltages shows that the watts dissipated vary. 
Appreciable heating may be permitted, though except 
where otherwise stated in the table no observable tem- 
perature rise will occur and the magnet can be kept on 
circuit for prolonged periods. In view of the weaker fielsl 
strengths obtained on the higher voltages the reader can 
safely wind with the next larger even gauge without risk. 
He can, for instance, take the 100-volt winding of No. 34 
S.S.C. for use on a 200-volt supply, though No. 36 S.S.C. 
would be recommended, giving a slight temperature rise. 


Current a 
Ohms. Rating, I.E.E. Current. Amp. Watts. 
1,000 amps. Rating. Turns 
to 1 sq. im 
0.5 5.0 "19.0 8.0 4,000 82.0 
0.96 3.2 12.9 6.3 3,780 38.0 
2.9 1.8 7.2 2.1 2,100 12.6 
2.9 1.8 7.2 2.7 2,700 21.6 
8.4 1.0 4.0 0.95 1,615 7.6 
8.4 1.0 4.0 - 1.2 2,040 12.0 
8.4 1.0 4.0 1.4 2,400 17.0 
23 0.6 2.5 0.8 2,080 14.4 
48.5 0.38 — 0.5 1,810 12.0 
98 0.25 — 0.37 1,82 13.0 
182 0.17 — 0.27 1,700 13.5 
315 . 0.12 — 0.16 - 1,200 8.0 
1,500 0.07 — 0.067 ` 1,200 6.7 
6,500 0.028 — 0.03 1,100 6.0 


Winding Space (same in all cases) : 


3zin. length x 1ġin. diameter with 2in. centre hole, allowance being made for insulation thickness. 


(f) Can be run on 60 volts. 
(b) Slight temperature rise. (8) ace for 110 volts ; can be used on 125 or 150 with only slight temperature 
Can be run on 20 volts. 


E Suitable for 2 volts ; can be run on 6 volts with moderate temperature rise, . 
(d) Suitable for.26 or 28 volts. 


(e) Can te run on 40 volts. 


è, 


winding from end to end. It is most important to com- 
pletely cover the surface of the brass tube and inside faces 
of the flanges with several thicknesses of brown paper 
secured with shellac varnish, as well as to provide small 
ebonite bushes for the holes through which the ends of 
the winding will pass. Ready wound spools in the form 


of a self-supporting winding, without bobbing, and im- 


pregnated can be obtained to the overall dimensions given 
here from the Watmel Wireless Co., Ltd., 332a, Goswell 
Road, London, E.C.1. 
the back of the electro-magnet exactly coinciding with 
the wires passing through the. flange of the bobbin for 
the leading out wires. In the case of the self-supporting 


Lay ‘ 
. aman, Cain a 


Machined magnet and flanged castings. 
A 29 i 


Two bushed holes are. made in 


o (h) Suitable for 220 or 240. 
Order quantity of wire slightly in excess of amount stated. 


A light paper fornier carries the moving coil winding, 
and it is best to shape, varnish, and dry this former 
before attempting to wind. A strip of drawing paper 
known as “‘ detail paper ’’ (grade B.7o Drawing Office 
Supplies, Ltd., 51, Cheapside, London, E.C.2), is cut 
as a strip to the dimensions given and wrapped round 
a turned wooden cylinder 1$fin. in diameter, which 
can be ordered at the time of obtaining the machined 
parts. This former is thoroughly impregnated with 
shellac varnish, the inside face being treated after 
removal. It must be examined while being dried out, 
to see that it retains its shape, and can be slipped on and 
off the wooden cylinder. . 

Two other narrower strips 
are then prepared and 
secured to form ridges 
between which the wire may 
be accommodated. One of 
these strips is provided with 
six projecting pieces, which 
may, perhaps, subsequently 
prove useful for holding a 
ring’ used for centring, 
though in the experience of 


the writer, the use of a 
centring device is un- 
necessary. 


Winding is not commenced 
-until the  formier is 
thoroughly dry -and hard, 
and it must fit, yet he. easily 
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Coil Drive Loud-speaker.-— 


removable from the former in order, that satisfactory 


clearances will be obtained between the poles. A groove 


is then scraped away on the inside face to accommodate, 


a leading out wire from that end of. the former which — 
is to-be remote. from the diaphragm. -The leading out 
wire consists of fine Litz or some five strands of No. 38 
wire. A clean soldered connection is made to the No. 46 
enamel wire used for winding,- and with the former set 
up on a spindle there will be no difficulty in winding 
on to the space provided 1,300 turns, winding not layer 
by layer, but completing the winding by advancing from 
one end to the ether across the former. 
projects just slightly above the rings on the formier, and 
is covered with a single layer of exceedingly thin grease- 
proof paper, still using shellac varnish as an adhesive. 


Details for cutting out, folding over the rim and assembling the dtaphragm and coll. 


- ‘Wireless 
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This winding- 


SEPTEMBER 23th, 1927. ; 


- The leading . out wires are fixed in ‘position by passing 


in and out of pairs: of ‘holes on the centring ring. It 


may be mentioned here that if. it is considered necessary 
to make use of this ring for centring four valve legs 
should be’ inserted -into the face of - thé electro-magnet 
cover so as to secure cottons terminating ‘on and in the 
same plane as this ring. _ 

Next the diaphragm is constructed so as to make a 
tight fit over the former carrying the coil, using € two- 
sheet ’? Bristol board, obtainable from dealers i in artists’ 


materials, and carefully setting out to the details given 


in the drawing. After roughing with glass paper, 
Seccotine secures the overlapping edges. To turn over 
the edge a piece of wood is used, carrying a groove equal 
in depth to the width of , the ‘turnover. “Working this 
round the edge readily produces the bend -without frac- 
_ turing. the paper, though it 
is -important- that the angle 

made by the cone’ does not 
even slightly exceed, . by 
error -of : construction, a 
right-ans ele, or the bent-over 
portion will tear. | 


The Serrations. 


- With the cylinder making 
‘a tight fit on the diaphragm, 


the diaphragm very slightly, 


the serrations aTe very care- 


centring ring. It is now 
centre surface of the 
diaphragm and to scrape the 
‘shellac surface on the serra- 
tions to ensure a good fixing 
with Seccotine. 
the serrations in bending 
over, a warm iron may be 
passed lightly over them. 
A good tip is to press them 
backwards with a hot electric 
light bulb, covered slightly 
with French chalk to prevent 
sticking. All the points 
must be continually pressed 
down in position until they 
firmly adhere, and remember- 
ing that Seccotine - dries 

rather than sets, this will 
take place -quicker in the 
open. A re-entrant cone 
fitted as a stiffener to the 
mounted cylinder is not con- 
sidered necessary. 

Thin kid, obtainable from 
George & Co., 214, Noel 
Street, Berwick Street, Soho, 
Londen, W:, holds the 
eee to the _ plywood 

A 30 


scraping ‘away -the edge of. 
perhaps, to admit thé former, . 


fully- made, - cutting almost ` 
‘to the’ point of fixing. of the 


necessary to.glass-paper the 


To assist- 
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Coil Drive Loud-speaker.— : 

clamping ring. As the hole in ring is 8}in. in 
diameter and that of the .diaphragm at the point of 
‘turning over is 7}in., only }in. of flexible material is 
provided. It was found that a bog! flexible mounting 
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A finished loud-speaker. Oversize holes 
with small bolts and washers provide the 
necessary latitude for centring the coil 
between the poles. The two pairs of ter- 
minals may be inserted in the wood on low- 
voltage supply which might also carry the Be 
non-inductive resistance spool which bridges ee 
the magnet winding when this is required. f 


necessitated the use of a centring device, © 
as the increased latitude of movement | 
permitted a sideways action of the coil. 
This narrow mounting in no way im- 
pairs the free movement of the 
diaphragm. 

It is better to cut away the hole in 
the skin before attaching it to the 
diaphragm, _ Every care must be taken 
to avoid unevenly stretching the skin before marking out 
the 7}in. circle with inked compasses. Only the folds 
need to be removed, and this may be done by fixing the 
skin smooth side uppermost at the centre with a drawing 
pin and evenly pressing out in all directions without 
stretching, taking points in turn diametrically opposite 
and inserting a cirele of drawing pins. On removing 
the pins the “marked-out circle should not lose its shape, 
as woul’ occur if any Portan was unduly stretched. 
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After the diaphragm is secured to the skin with Secco- 
tine applied to the rough side and dried off, the skin is 
stuck to the plywood ring, gently pulling so as to care- 
fully centre the diaphragm. On examination the .coil 
should stand perfectly perpendicular when the ring is 
laid flat on the table. Six 3%in.’holes around the wooden 
ring provide lateral movement for centring the coil in 
the poles. ‘The leading out wires are brought out by 
attachment to the underside of the diaphragm diametri- 
cally opposite the seam, and soldered to a length of 
thin flex taken to terminals. 


The Output Amplifier.. 

The output stage of the amplifier may well consist of 
an L.S.sA or B.T.H. B.11 valve, operating on 250 or 
more volts, bias being obtained from a 6o-volt H.T. 
battery. A battery eliminator may provide the H:I; 
and this loud-speaker has been tested, using the Benjamin 

A.C. rectifier, and it may be 

mentioned that without 

adequate bias this rectifier 
is’ capable of running the 
valve anode red hot, and is 
entirely free even on heavy 
load from mains noise. 
For details of the L.F. 
amplifier one is referred to 
the description of The Wire- 
less World Exhibition V: or 
the Demonstration Receiver,’ 
circuit arrangements which 
are strongly recommended, 
the former incorporating 
breakjack for gramophone 
pick-up, one of the applica- 
tions of this type of loud-speaker 
being its suitability for repro- 
ducing the electrically recorded 
records. The output transformer 
should, in this instance, be 
substituted with the usual choke 
feed arrangement, using a 32- 
henry choke with 4-mfd. con- 
denser. The reader will be well 
rewarded in the results he will 
obtain for having employed a 
high-resistance coil winding in 
preference to. the few-turn coil 
with step-down ratio output trans- 
former. : | 

On A.C. supply the magnet 
should be wound with No. 16 wire 
and connected to a Tungar or large 
type Phillips rectifier, bridged 
with a 6- volt accumulator. This arrangement gives no 
ripple. It may be considered advisable, also, to shunt 
the field winding with a non-inductive resistance of a value — 
about ten times that of the coil to prevent rise of voltage 
when the circuit is broken. 


1 M'he Wireless World, September 21st, 1927. 
3 The Wireless World, February 16th, 1927. 
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Coil Drive Loud-3p2aker.— 

As the space occupied by 
the winding of the moving 
coil very. slightly exceeds the 
length of the gap, the pole is 
left raised beyond the front 
Fringing of. 
the magnetic field is.of little 
consequence, and the pre- 
caution of narrowing the 
pole behind the gap for the 
purpose of concentrating the 
field across the coil is 
scarcely worth while. 

Full constructional details 
of the baffle. board are. 
given, the dimensions being 
the permissible - minimum. 
In heu ‘of the large area 
baffle a cabinet is’ sometimes 
suggested to keep apart the 
sound waves emitted from 
each side of the diaphragm. 


commodation, the ‘danger of 
resonance ‘occurring in the 
column of ‘air enclosed by’ 
the box is introduced and 
may give rise to a peculiar 
box resonance. ew 

The results obtainable 
with a coil-driven  loud-. 
speaker - operating from a 
good amplifier are so vastly 
from those pro- 
duced by other means that 
it would be difficult to exag- 
gerate the superior merit. 
The bowing of the strings of 
the double bass and the 
sound of the drum = are 
heard with their true timbre. 
Loud signals are not over- 
powering, and speech can be 
followed with ease. Pro- 
vided there is no condition 
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UPRIGHT 
A SQUARE, 


Constructional details of baffle board and supporting column. Where space is available the 


baffie can with advantage be increased in size to 4ft. square. 


existing in the transmission to falsify the effect, it would delivered from the coil-driven loud-speaker and one from 
be difficult to distinguish between a studio programme the actual concert platform. 


London Electric Wire Co. and Smiths, 


Ltd., Playhouse Yard, Golden Lane, Lon- 
don, E.C.1. New 25-page catalogue of 
‘‘Lewcos’’ radio products including new 
‘“Lewcos’’ coils, together with circuit 
diagrams for their correct use. . 


J. and J. Laker Co., Beckenham, Kent. 
Leaflet giving particulars of the ‘‘ Laker ”’ 
steel radio mast, the ‘“‘ Laker” bell in- 
sulator, and: the ‘‘ Laker” earth tube. 

G. H. Hadley, Norwich Union 
Chambers, Congreve Street, Birmingham. 
Leaflet illustrating and 
“ Seva” electric soldering irons. 
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- Aneloy Products, 36, Hindmans Road, 
East Dulwich, S.E.22. Catalogue of 
“ A.P.” valves, including the 412 S.G. 


valve for screened grid H.F. amplifica- . 


tion. 
Garnett, Whiteley and Co., Ltd., 
“Lotus Works,” Broadgreen Road, 


Liverpool. Illustrated list of “ Lotus”. 


wireless components, including. remote 
control jacks, switches, plugs, and valve 
holders. 


` Burne-Jones and Co., Ltd., ‘‘ Magnum 
House,” 288; Borough High Street, Lon- 
don, 8.E.1. 1928 catalogue of ‘‘ Mag- 
num” radio products, with construc- 
tional details of a new range of ‘“‘ Mag- 
num ” screened receivers. 

Tungstone Accumulator Co., Ltd., St. 
Bride’s House, Salisbury Square, E.C.4. 
112-page booklet describing the ‘‘ Tung- 
stone’’ range of batteries, 
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A Section Devoted to the Assistance of the Beginner. 


TRACING FAULTS. 

T has been noticed that many ama- 

* teurs, when searching for elusive 
faults, show a tendency to place too 
much confidence in certain compo- 
nents. Either because they are new 
-or the products of firms whose name 
is well known, the usual tests are not 
applied, and the source of the trou- 
ble may easily be missed. “It. should 
be realised that many pieces of wire- 
less apparatus are fragile, and 
though’ all reputable manufacturers 
carry out exhaustive tests before dis- 
patch, accidents can and do happen 
in transit or during assembly into the 
receiver, In this matter it is wise to 
reverse the principles of English 
law, and ‘to consider every part as 
guilty until it 1s proved to be inno- 


cent. 
o000 


INTERCHANGEABLE 
H.F. TRANSFORMERS. 

HE construction of the various 
plug-in high-frequency trans- 
formers described in recent issues 
is not altogether an easy matter 
for those who are without ade- 
quate workshop equipment, : and 
under these circumstances many 
will be interested in an. arrange- 
ment devised by a reader of this 
journal, Mr. W. A. Sloane, and illus- 

trated on this page. | } 
The former is a Paxolin cylinder, 
usually with a diameter of 3in. and 
a length of 3}in. Ebonite tube, pre- 
ferably with a wall of ẹyin., could 
be used if desired. Round the lower 
edge are spaced a number of clips 
(five are generally required), made of 
copper or brass strip gin. wide and 
about #in. long. These are bent over 
in such a way that they lie closely 
against the inner and outer surfaces 
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into its holder. 


transformer. 


of the former, to which they are firmly 
secured either by an 8 B.A. screw 
and nut or by a brass rivet. Which- 
ever is used, the head should be 
countersunk, in order that there may 
be no projections which would pre- 
vent easy insertion of the finished coil 
This latter is made 
from a rectangular sheet of ebonite 
some 4in. square, to which are 
screwed suitably spaced clips for en- 
gaging with the contacts -on the 
These clips may be 
bent to shape from springy brass 
strips, or grid-leak clips, as obtain- 
able from many dealers, may be used, 
as in the base illustrated. 


Constructing interchangeable high- 
frequency transformers. 


contacts and clips may be spaced in 
an irregular manner, or, more simply, 
both transformer and base may carry 
a distinctive mark; these marks will 
coincide when in the correct position. 
~The windings will be as described 
in the various constructional articles. 


of ‘ neutrodyne 


In the case of 


long-wave 
formers it is sometimes recommended 
that the turns should be sectional- 
ised; no great difficulty will be ex- 


perienced in making and fitting 
ebonite strips having the required 
number of slots, although many will 
prefer to sacrifice a slight amount of 
amplification by 
single-layer winding of, say, No. 36 
D.S.C. wire. — 
o000 
‘SCREENED COILS. 
E have developed to such a 
stage in the technique of H.F. 
amplification at broadcast wave- 
lengths that interstage screening has 
become a virtual necessity if more 
than one H.F. stage is being used. 
The reason for this is that whereas 
an amplification equivalent to half 
the amplification factor of the old 
‘“ R”? valve—say, 4—was quite good 
a few years ago, an actual amplifica- 
tion of 40 per stage is not now un- 
common with modern valves and 
Litz-wound H.F. transformers. Be- 
cause of this greatly increased effi- 
ciency, small stray ‘capacities which 
would once have passed unnoticed 
will now produce uncontrollable 
oscillation. 
The neutralising condenser will 
correctly balance out true capacity 
strays between the grid and anode 


and their connections of any valve at 


any frequency within the tuning 


` range of the receiver, but, this con- 
To prevent incorrect insertion, the 


denser can be made to balance any 
stray magnetic coupling between the 
circuits at one frequency 
There are, in fact, quite a number 
’? receivers in which 
the neutralising condenser has to be 
reset during the normal opetation of 


_the main tuning condensers. 


t 


trans- 


using a simple. 


only. | 


—_ 


JY4 


To overcome this defect two main 
_ courses have been adopted, first to 


screen each coil by placing it in a: 


copper or aluminium box, and 
secondly to screen each stage by 
placing valve, condenser, coil, etc., 
in a comparatively large copper box. 

Of the two methods, the former 
suffers from the defect that in order 
to keep the coil screen to reasonable 
dimensions, it is made to enclose the 


coil fairly closely, which robs it of | 
quite a large proportion of its in- 


ductance, since the screen tends to 
act as a short-circuited turn. 


screened will need.more wire than 
a simple coil, which in turn means a 
greater H.F. resistance and reduced 
amplification. i. 

When a box large enough to take 
the whole stage is constructed, tlre 
coil can be kept sufficiently far from 
any part of the metal sides as to be 
practically unaffected, thus retaining 
full efficiency. | 

0090 

ALTERNATIVE PROGRAMMES. 

NTEREST in circuits, which per- 

mit of an easy change over from 
short to long waves, or vice versa, 
has been stimulated by the inaugura- 
tion of the Daventry 491-mctre trans- 
mitter, and it is considered that little 
excuse is necessary for repeating a 
few hints regarding what is probably 
the simplest’ arrangement of this 
kind. 

The circuit diagram of the receiver 
suggested is given below, from 
which it will be seen that three coils 


LONG 


0:0005 mfd 


„l 


This. 


means that a coil which has to be. 
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are used. These are carried in an 
ordinary three-way holder, the centre 
one giving reaction control. 
coils on the right and left are, re- 
spectively, the short and long wave 
aerial tuning inductances, which 


-must, of course, be chosen with re- 


gard to aerial capacity, etc. Either 
of these may be thrown into circuit 
by operation of a single-pole change- 
over switch. At the same time, a 
readjustment of the tuning condenser, 
and also possibly of the reaction 
coupling, will be necessary. 

The receiver, on examination, re- 


< veals itself as nothing more than the 


classical reacting detector 
ment, 
and thus it cannot be expected to 
have a high degree of selectivity. It 
may be “slightly ` improved in this 
respect by inserting a fixed condenser 
of o.o002 mfd. (or even less) 
series with the aerial, although it is 
not put forward as a suitable circuit 
for those living in the immediate 
vicinity of a powerful broadcasting 
station. However, for many who are 
situated between two transmitters, it 
is perfectly adequate. 

Those who have had any experi- 
ence with sets depending mainly for 
their sensitivity or reaction effects 
will realise that the coil which func- 
tions most satisfactorily on the long 
waves is far too large for use on the 
normal broadcast waveband, so it 
will be obvious that a compromise 
must be made. This point 1s most 
easily decided by trial, and in most 
cases it will not present any very 
great difficulty ; as a rule, maximum 


arrange- 


Q 
H.T - 


J 
7 
z 


A simple receiver for covering two separate wavebands. 


The 


-station °? 


with directly coupled . aerial, - 


SEPTEMBER 28th, 1927. 
Sensitivity will not be required on 
both long and short wavelengths. 
When. rendered necessary. by reason 
of distance from the transmitter, or 
by the use of an “indifferent aerial- 
earth system, an extra stage of low- 
frequency amplification may be 
added in the usual manner—in fact, 


excepting for the aerial and reaction 


circuit;, it is possible to introduce.a 
number of modifications and élabora- 
tions without sacrificing. the: ` adyan- 
tages of an easy change-over. - -Inci- 
dentally, the operation of the set may 
be still further simplified (as a ‘‘two- 
’ receiver) by gradually re- 
moving turns from the coil requiring 
the highést tuning capacity until a 
similar ‘condenser reading corre- 
sponds to each of the stations most 
generally received. 
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IS NEUTRALISING WORTH WHILE ? 


JRE steady increase in the efti- 
ciency of valves from the old 
“R”? type bright emitter right 
down to the present-day ‘f 0.1 amp.’ 

series manufactured: -by~ most: firms 
has brought with it-a problem of 
its own, “namely, that Of obtaining 


_ stability. 


: Arrangements such as eoaid 
tuned anode, inverse reflex circuits, 
and the like, used to be set up, and 
they would work quite well for those 
days. 

, When looking at the modern 
receiver with its complications of 
neutralising condensers, screens, Litz 
wire, etc., the thought sometimes 
comes to one as to whether the simple 
receivers of the good old days were 
better. 

The answer is without a douite: an 
emphatic ‘‘ No.” The crux of the 
whole matter is that a modern 
receiver will do all and more than 
the very best of the older arrange- 
ments without resort to reaction, and 
as a result can be calibrated and 
relied upon to keep its ‘‘ tune”’ 
indefinitely. There is really no 
excuse for distressing one’s neigh- 
bours when searching for the most 
distant station. 

Amateurs who have neither the 
time nor the resources to carry out 
careful experimental work on their 
own have only to follow good pub- 
lished designs to ensure results 
undreamed of a few years ago. 
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The Prospective Purchaser’s Wanderings through Olympia Made Easy. 
By: N. P. VINCER = MINTER. | 


~ 


HE history of almost every invention which con- 
cerns itself with the entertainment of man has 
progressed along more or less the same thorny 
path of amazement, disillusionment, improvement, and 
commonpláceness. - i 
The gramophone, the camera, ‘the kinematograph, and 
the automobile each in its day has trodden this path 
which ‘“ Radio broadcasting ’’ is treading to-day. Each 
of the inventions mentioned above has in its time burst 
suddenly upon the great public, who, ever seeking after 
some new thing, has readily assimilated it and paid ex- 
tortionate prices for articles of doubtful value, for in each 
case as with wireless in 1922, the article has been pre- 
sented to the public as a perfected production long before 
results warranted it. Who does not remember the early 
gramophone with its cacophonic tintinnabulations for 
which we readily paid high prices? Apart from its defect 
in fulfilling its intended function of a reproducer of 
music, it was not even pleasing to the eye. In reality it 
Wwas-not as an instrument of entertainment that the man 
in the street purchased it, nor indeed, was it sold as such, 
but as a scientific novelty which readily seized the 
imagination of the public. In a few months the glamour 
of novelty wore off, and the proud owners realised what 
‘a travesty of musical entertainment the instrument pro- 
vided. The early motor car had a similar history, and 
passed also to the period of disillusionment in which only 


a few stalwarts comparable with the wireless experi- 


menters of pre-broadcasting days carried on, and then 
gradually, as in the case of the gramophone, there came 
Improvement not only in the instrument itself, but also 
in the attitude of mind adopted by manufacturers and 
vendors, who in the case of motor car and gramophone 


alike, realised that the general public were no longer. 


interested in the function of clockwork or the complicated 

mechanism of an internal combustion engine, and accord- 

ingly commenced instead to sell a musical instrument and 

a reliable and simply controlled method of transport. 
B7 


The result is that now, with the exception of the com- 
parative few, corresponding to the true wireless amateurs 
of to-day, who are interested in these things, the general 
public purchases its gramophones and cars almost solely 
on the score of appearance relative to the price demanded, 
performance, reliability, and ease of operation being 
taken for granted. Thus, a car purchaser is mainly 
guided in his choice by the price he can afford to pay. 
The more he pays the greater the comfort, the appearance, 
and the flexibility of his purchase. It is scarcely neces- 
sary, therefore, for the car purchaser to have any’ 
technical knowledge, or alternatively, to have a purely 
technical adviser with him when setting forth to the Motor 
Show at Olympia. 


The Inftuence of Price. 


This is not so, however, in the case of the man who sets 
out for Olympia a month earlier when the Wireless Ex- 
hibition is the centre of attraction. He cannot make his 
choice by the simple expedient of striking a balance 
between the depth of his pocket and the appearance of a 
receiver, for the wireless receiver has not yet reached the 
same stage as the gramophone and motor car, nor is it 
likely to do so in the present decade. It is still in the 
‘improvement ’’ stage. In the winter of 1922-1923 it 
passed hecticly through its initial stage of being a scientific 
novelty, when mechanical monstrosities emitting sounds 
reminiscent of a battalion of banshees sold in their 
thousands. By the summer of 1923 the novelty had 
passed, and only the real stalwarts struggled on until at 
the present time, although a long way from perfection, it 
is possible to purchase a receiver which can be classed as 
a simply controlled instrument without the subsequent 
necessity of joining the tail of the Carey Street queue. 
It is absolutely necessary, however, that before proceeding 
to Olympia a clear idea be had concerning the.exact type 
of receiver it is desired to purchase. There are two things 
which will mainly influence our choice just as in the case 
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The Choice of a Receiver.— 

of the motor car. One thing, namely, the price to be paid 
will be the same in both cases, but instead of considering 
the question of appearance, we must concern ourselves 
with the duties which a set will be required to perform, 


and then having decided this point it will be permissible 


for us to examine several sets of the type required, and 
see if we cannot find one housed in a cabinet suitable to 
our taste and our pocket. We will therefore proceed to 


consider what we want our receiver to do. 


“ Who does not remember the early gramophone with its caco- . 
phonic tintinnabulations ? ” 


We will commence by exploding the old but firmly in- 
grained idea held by a great number of the non-technical 
public that provided one is prepared to pay a large enough 
price, a set can be secured which will receive any and all 
stations at will with perfect quality and freedom from 
interference. It just cannot be done, and those who have 
this desire as a sine gua non had better remain at home 
and order a gramophone. Receivers employing the 

‘sine qua non’? circuit will not be on sale this year, nor 
‘yet next. 

The man who wants to use telephones only on a large 
number of stations, is strongly advised to plump for a 
good single-valve regenerative receiver, as he need only 
use a 30-volt H.T. battery at the most, and consequently 
both initial outlay and upkeep costs will be low. In 
malicious or ignorant hands such a receiver is capable of 
widespread interference to neighbours, but since an 
“H.F.” set put into similar hands is capable of equal 
devastation, we can at once short circuit the stock argu- 
ment against the single-valve receiver. 


A Complete Outfit for £8. 


We now come to what is probably the most universal 
set in use to-day, and, moreover, one which is probably 
the most useful to have from the purely entertainment 
point of view, namely, the two- or three-valve receiver, 
consisting of a regenerative detector followed by either 
one or two stages of L.I". using a really good transformer. 
Without any ‘‘ pushing’’ such a receiver will, under 
ordinary circumstances, to-day give really good reproduc- 
tion from Daventry and the local station, and when con- 
ditions are reasonably good, other stations can be received. 
The set is thus peculiarly adapted to the average house- 
hold which requires musical entertainment rather than 
caterwaulings from far Cathay. It is not particularly 
selective, but since those who really desire musical enter- 
tainment rather than distance will usually listen to the 
nearest station in any case, this will not be a disadvantage. 
A really well made receiver complete with loud-speaker, 
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H.F. coupling it is necessary for him to employ. 
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valves, and all accessories can now be obtained for less 
than £8, but it is still. possible to pay much mere and 
only obtain a relic of 1922. If possible arrange to have 
the receiver on trial, and do not be afraid, if necessary, 
to take advantage of the money-back-if-not-satished 
clause. Many manufacturers of inferior goods, wireless 
and otherwise, readily make use of this ‘‘ bait,’’ as they 
are well aware that owing to the. curious psychological 
‘stung again * attitude adopted by the generat public, 
money “back is rarcly demanded. 


When H.F. is: ‘Essential. 


We must now consider the man who lives within reason- 
able distance of a broadcasting station, but owing to the 
impossibility of erecting an outside aerial would have to 
use a degree of reaction inconsistent with, good quality 
reproduction if he made use of a regenerative type of 
receiver. For him there is no alternative but to purchase 
a receiver containing a stage of high-frequency amplifica- 
tion, and we have first, therefore, to settle what system of 
The 
simplest arrangement is resistance or choke coupling, but 
for broadcasting wavelengths both these systems are so 
hopelessly inefficient that they may at once be dismissed. 
There remains tuned anode or transformer coupling. 
Lest the phrase ‘‘ transformer coupling ’’ should conjure 
up visions of those little interchangeable barrel trans- 
formers, it should be said at once that such a coupling 
behaves in every respect as a tuned anode and may be 
treated as stich. By transformer coupling is meant a type 
of intervalve coupling similar to that employed in a large 
number of receivers described from time to. time in The 
Wireless World. Since such a form of coupling is readily 
interchangeable for different wavelengths, it would appear 
that almost the last disadvantage as compared with the 
relatively inefficient tuned anode has disappeared. 


**No longer interested in the complicated mechanism.” 


This type of receiver used on the outdoor aerial will 
bring in quite a number of stations on the loud-speaker, 
although for really adequate volume a sccond stage of 
L.F. (preferably transformer coupled) will probably be 
needed. It may safely be said that a four-valve set con- 
sisting of one really efficient H.F. stage and two L.F. 
stages will provide all that is needed in the way of loud- 
speaker results from both British and Continental 
stations, whilst in the matter of American reception on the 
broadcast wavelengths, it will stand as much chance, when 


‘conditions are good, as will a far more ambitious instru- 


ment. - Moreover, such an instrument used in conjunction 


‘with a frame aerial will bring in all that is worth while ` 


hearing from a musical point of view, and is, therefore, 
B 8 
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The Choice of a Receiver.— 
the ideal instrument for the flat. dweller. It is also 
probably the nearest approach to the ideal circuit for the 
average portable receiver. The considerations of the 
advantages obtainable from .a really good four-valve 
receiver prompt one to ask whether any advantage is to 
be gained whatever by using more than one H.F. stage. 
From the point of view of the ordinary member of the 
public, ‘‘two H.F.” receivers have three main advantages 


OPPS 


‘« Money back is rarely demanded.” 


"over the ‘‘one H.F.” instrument. In the first place the 
extra H.F: stage enables a greater degree of selectivity 
to ‘be obtained, which is vitally important to the man 
‘living within a five-mile radius of a local station. 
~ Secondly, it enables the flat dweller who is limited to a 
frame or a small indoor aerial to receive stations of equal 
‘distance to those obtainable with a four-valve receiver 
working on an ordinary aerial. Thirdly, it is possible by 
using: two stages of H.F. to arrange for.a small degree 
of amplification per stage and so secure more certain 
stability and still obtain a greater aggregate amplification 
than is obtainable with one H.F. stage working at maxi- 
mum sensitivity. It must not be forgotten, however, that 
when passing from one to two H.F. stages we are in many 
cases buying a ‘‘ wireless set ’’ rather than solely a simply 
controlled instrument of musical entertainment. It would 
be well, therefore, before making a purchase to decide 
whether we wish to acquire our pleasure from listening to 
music. or from the manipulation of a wireless receiver. 
With regard to the third advantage of a ‘‘ two H.F.” set 
which we have mentioned above, it might be of interest to 
point out that nearly all the American manufacturers have 
adopted this system solely for the purpose of rendering 
their instruments essentially foolproof in that no adjust- 
ment of neutralising condenser is necessary, and the instru- 
ment, therefore, can be sold all ready for work much in 
the manner of a gramophone. . 


= The Advantages of the Supersonic Heterodyne. 


The man with plenty of money to spend who desires 
to get the last ounce of thrill from the possession of a 
wireless receiver will find himself adequately catered for 
by means of receivers employing eight valves or more, 
housed in expensive cabinets. Such instruments may 
either employ a straight ‘‘ H.F.” circuit, using three or 
even four stages of H.F. in conjunction with a small 
frame aerial or the supersonic heterodyne circuit may be 
employed. Whichever form of coupling is used sensi- 
tivity and selectivity will be of a high order, enabling the 
user to pick and choose among the stations of Europe. 
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hand, it may be obtained housed ,in a cabinet. 


cabinet. - 
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As has already been pointed out, however, no matter how 
much money he spends, he cannot purchase complete 
freedom from interference,s:and mush, and the main 
advantage he gains is that he can have a receiver in which 
all such devices as aerial and batteries are completely 
hidden in an expensive piece of furniture. A by no means 
small portion of the money he pays will find its way into 
the pockets of the furniture rather than the wireless set 
designer. From the strictly wireless point of view, the 
main advantage gained is long range with extreme 
simplicity of operation, since by using a very large num- 
ber of ‘‘ H.F.” stages each designed to give individually 
only a limited amount of sensitivity and selectivity, but a 
large overall efficiency in these respects, it is not impossible 
to get down to real one knob control. This is in distinct 
contrast to the case of a small ‘‘ one H.F.” set where any 
attempt to use one-knob control means that efficiency must 
be sacrificed. in the interests of simplicity of control, the 
designer being unable to use a large number of valves to 
make up that, loss of efficiency in an ‘‘ H.F.” stage which 
is insuperably bound up with one-knob control. 


Horn or Hornless. 


Having chosen our receiver we shall naturally turn our 
attention to those stands displaying loud-speakers. Now 
in one sense the choosing of a loud-speaker is not so 
difficult as one might at first suppose when viewing the 
myriad types which flood the market, for loud-speakers 
can, broadly speaking, be divided into three main classes : 
the horn type, the diaphragm type, and the moving coil 
type. -Speaking very broadly, it may be said that these 
three types give better reproduction and cost more money 
according to the order in which we have placed them 
above. ‘This is not so in every case, as there is more than 
one make of horn type instrument which is preferable to 
many of the diaphragm or so-called cone types, but un- 
doubtedly in time the horn, at least in its present form, 
will disappear altogether. When purchasing a hornless 


@ 
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“ And here we have a combined béd and wireless set.” 


loud-speaker make sure that the horn has not merely dis- 
appeared into a box as in the case of the gramophone. 


_Many gramophones are sold as hornless, but in actual fact 


such articles are almost non-existent. When buying a 
diaphragm loud-speaker it must be remembered that such 
instruments may be obtained with the diaphragm naked 
and unashamed, which is, as a general rule, all to the 
good from the reproduction point of view; or, on the other 
When 
choosing a loud-speaker of this type, therefore, it is just 
as well to make sure that no horn is concealed in the 
This must not be taken as indicating that the 
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concealed horn type of instrument is undesirable. On 
the contrary, many of these-give really excellent results, 
and in such cases it will almost invariably be found that 
its makers will boldly indicate that it is a horn type instru- 
ment, and make no attempt by means of a diplomatic 
silence to sell it under false pretences. 


“And now turned our attention to stands displaying loud- 
speakers.” 


Having purchased the set and loud-speaker we now 
only need batteries or battery eliminators to complete our 
outfit, for naturally valves will have been decided upon 
by taking the advice of the manufacturers of the particular 
set which has been chosen. At the present day the design 
of H.T. battery eliminators, both in the case of D.C. 
and A.C., has been brought to a fine art, and the eliminator 
of to-day bears no more resemblance to the product of five 
years ago than does the receiver or the loud-speaker. 
There is really only one important point to remember 
when purchasing a battery eliminator, and that is to see 


Northern Societies in Conference. 


All the radio societies in the counties 
of Northumberland and Durham were 
represented at the annual general meet- 
ing of the Northumberland and Durham 
Group of Radio Associations held at 
Sunderland on September 17th. The : 
treasurer presented the balance-sheet, 
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that it is of a type which will deliver adequate power, for 
if this point is neglected, and the eliminator has not ‘an 
adequate reserve of power, the only result will be a 
horrible hum. 
appointments experienced -with eliminators to-day is in- 
adequate output. When purchasing, therefore, make sure 
that the eliminator will provide enough power for the 
particular set which you have chosen. Those who have 
mains in their house have the full choice’ between dry 
batteries, H.T. accumulators, and “liminators as their 
source of H.T., and they would do well to at once discard 
the idea of dry batteries. In deciding. between batteries 


and eliminators a good rule to bear in mind is this : If a 


broadcast receiver has been purchased with the main idea 
of musical entertainment, it is best to buy an eliminator 
to suit the receiver. If, however, the main idea is wire- 
less experimenting, and more especially if short wave 


reception is to loom large in the scheme of things, a good 


H.T. accumulator and a good H.T. battery charger will 
be the better proposition. In the case of those with no 
mains, experience teaches that large size dry batteries of 
a first-class make will, taking everything into considera- 
tion, require less attention than H.T. accumulators. | 

In conclusion, it may be said that the complete novice 
would do well to have the personal guidance of a know- 
ledgeable friend before he embarks on the by no means 
simple task of choosing apparatus which will give him 
real entertainment and pleasure without the necessity of 
having to constantly ‘‘ get out and get under” as in the 
case of the early motor car. Let him be sure, however, 
that his friend does really know what he is talking about. 
So many expert friends have, when put to the test, proved 
to be only whited sepulchres. 


: elected treasurer, while the post of hon. 
secretary will be filled by Mr. H. H. 
Carr, 39, Lynford Gardens, Goodmayes. 
: The next meeting of the Society will be 
held to-morrow (Thursday) at the Wes- 
leyan Institute, Ilford, at 8 p.m., when 
Mr. Collinson will demonstrate a new 
-five-valve screened coil set 
the: market. 


The cause of more than half the dis-` 


not yet on 


which showed that the Group is in a 
healthy financial position, despite having 
gone through much tumultuous water 
during the last year. The retiring 
officers were unanimously re-elected. 

It was decided to retain the title 
and maintain the unity of the Group 
despite the geographical position of some 
of the societics in the North. Two in- 
teresting future events include a lecture 
by an engineer from the Ferranti Co. and 


a description by Mr. W. R. Pape, of | 


Newcastle, of the apparatus used by 
Mr. Baird in his experiments in nocto- 
vision and television at the British Asso- 
ciation meeting in Leeds. 

The next meeting of the Group will be 
held at Durham on December 10th. The 
hon. secretary is Mr. R. E. Fabian, 5, 
Egremont Drive, Gateshead. 

oo0oo0o0 


Hackney and District Radio Society. 


The Hackney and District Radio 
Society will open its winter session on 
Octobr 3rd at the Hackney Electricity 


Halls, Lower Clapton Road, E.5. A lan- 
tern lecture will be given by the Dubilier 
Condenser Co., Ltd. 

Hon. Secretary is Mr. George E. Sandy, 
48, Melrose Avenue, S.W.19. | 


o000 
The Elimination of Red Tape. 


. That too many rules and attendant red 
tape did not contribute to the success of 
any radio society was the view expressed 
by Mr. J. E. Nickless, A.I.E.E., 2KT, 
President of* the Ilford and District 
Radio Society at the annual general meet- 
ing on Thursday, September 15th 
During the winter, said the President, 
the club would meet for the exchange 
of experiences, for experiments and social 
purposes. 

It was proposed that necessary steps 
be taken to renew the use of the wo 
transmitting licences 20V and 20T. It 
is hoped that one of these stations will 
operate on’ short waves. The treasurer 
reported that accounts had been success- 
1ully balanced. Mr. Largen has been 
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Milan with a Crystal. 

Mr. H. O. Crisp, of the Ilford and 
District Radio Society, has succeeded in 
picking up signals from the new 8 kW. 
water-cooled Marconi transmitter at 
Milan on a crystal set, this having been 
accomplished on the night of September 
14th. The set employed loose coupling 
without amplification. On the same set 
Langenberg has been received at strength 
R9 without interference from 5GB. 
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TRADE NOTE. 


New Radio Showrooms, 


Messrs. Hook and Willis, Ltd., of 74, l 


Goding Street, Vauxhall, London, S.E.11, 
agents for several important manufac- 
turers of electrical and radio specialities, 
have taken new offices. and showrooms 


at 29, Ely Place, Holborn, E.C.1, where 


all future communications should be 
addressed. - AEE 
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LET THEM ALL COME! 


An American has computed that the 
world now contains 18,000,000 radio re- 
celving sets, and he assumes that the 
number of listeners totals 90,000.000. No 
wonder the National Radio Exhibition is 
a success ! , 

0000 
HONOUR TO WHOM . . . 

Thanks to the radiophotograph, says a 
writer, it is possible for a new Paris hat 
or costume to be worn in New York 24 
hours after it has been designed. And 
thanks also, he should have added, to the 
husband. 
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A HARDY ANNUAL. 

As usual, the present epidemic of wet 
weather has brought forth the suggestion 
that meteorological conditions are being 
affected by the extended use of wireless. 
But there was no wireless when Shake- 


speare wrote : ‘‘ The rain, it raineth every | 


»”?9 1 
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UP-TO-DATE BRISTOL. 

A radio exhibition, a series of public 
meetings, and a special broadcast pro- 
gramme by Bristoleans, are promised 
features of the forthcoming “ Bristol 


Wireless Week,” to take place during 


October. | 

Bristol’s example might well be fol- 
_ lowed by other important cities through- 
out the country. : 


° cooo 
SCHOOL WIRELESS: A GENEROUS 
GIFT. ; i 


Tho Merioneth County School gover- 
nors have accepted the generous offer of 
Sir Walford Davies to provide suitable 
wireless receivers to allow pupils to take 
weekly broadcast lessons. One-third of 
the cost will be`provided by Sir Walford 
Davies’s fund, which will be controlled 
by the National Council of Music. > 


oo0oo0ọ 


ELECTRICAL COMMISSION VISITS 

` MUSSOLINI. 

The delegates of the International 
Electro-technical Commission, which has 
been holding’ strenuous conferences at 
Bellagio, were entertained by Signor 
Mussolini, the Italian Premier, on their 
recent visit to Rome. The Commission 
is engaged on, among cther things, the 
prepare of an international vocabu- 
ary of electrical. terms. 
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A COINCIDENCE ? 

On the very day he was summoned for 
possessing an unlicensed wireless set, 
Ernest Eley, of Dagenham, took out a 
licence. He was fined 40s. and 4s. costs 
at Stratford last week. 

"9000 : 
PCJJ TO RELAY DAVENTRY. 


We understand that the famous Eind- 
hoven short-wave station, PCJJ, will 
undertake a special 20.2-metre relay in- 


À 
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SOMETHING LIKE AN AERIAL! 
aerial system of ke an amateur trans- 


The 


mitting station owned by Mr. Geo. Pailin, 

of Audenshaw, near Manchester. The 

mast in the foreground is 90 ft. high, 
while the other is 70 ft. : 


tended for South Africa on October 6th 


when the B.B.C. broadcasts from Daven- ~ 


try a description of the bantam-weight 
boxing ‘match at the Albert Hall between 
Teddie Baldock and -Willie Smith. The 
fight will have a special interest for South 
Africans, as Smith has been the amateur 
bantam-weight champion of South Africa. 
It is expected that the transmission will 
be re-broadcast in Cape Town and Johan- 
nesburg. 


Wis. Bid Rieu 
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MESSAGES BY THE INCH. 
“The transmission of pictures across 

the Atlantic has been so successful that 
within a year facsimiles of messages will 
be sent at so much a square inch, or so 
much a page.’’—General James G. Har- 
board, President of the Radio Corpora- 
tion of America. 

s l o000 


ENTHUSIASM IN SWEDEN. 


Sweden is evincing a growing enthusi- 
asm for wireless, an increase of 4,000 in 
the number of licensed listeners being 
registered during August. According to 
a correspondent, there are now 303,338 
licences issued, which means that every 
twentieth Swede has his wireless set. 
The new high-power station at Motala is 
credited with having increased public in- — 
terest in broadcasting. . 

0000 


QUELLING NOISY LOUD-SPEAKERS. 


Municipal authority has exerted itself 
in West Ham, where the Town Council, 
with the assent of the Nome Office, are 
to adopt a by-law against noisy loud- 
speakers. The provisions of the by-law 
will forbid persons ‘‘ operating or causing 
or suffering to be operated any wireless 
loud-speaker or gramophone in such a 
manner as to cause annoyance to or dis- 
turbance of occupants or inmates of any 
premises or passengers.” 

Provision is made for fines not exceed- 
ing £5. . 

The Council’s action has been taken 
under a section of the Municipal Cor- 
poration’s Act of 1882, and is not directed 
against loud-speakers in private houses. 

' oo0oo0o0 T 


UNAUTHORISED TRANSMITTER 
FINED. 


The owner of an illicit transmitter, run 
to earth by the Post Office engineers at 
Swinton, Lancashire, was fined 4 guineas 
at the Eccles police-court last week. 

The -defendant, William Lucas, 24, 
manager of a wireless shop, admitted that 
he radiated messages last year with the . 
call sign ‘‘50B ” and this year,with the 
call sign ‘‘2EZ.”’ He told the magis- 
trates that he was carried away by his 
enthusiasm for experiments and that he 
had not committed the offence for per- 
sonal gain. 

The prosecuting counsel said that the 
conduct of Lucas came to the notice of 
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the authorities last year, but. before the 
Department could locate the sender the 
transmissions ceased. 

In imposing the fine, the Bench ordered 
the confiscation of the defendant’s trans- 
mitting apparatus, comprising a micro- 


phone and tuning inductance. 
“ O000 


BRITISH REPRESENTATIVES AT 
WASHINGTON. 

Senatore Marconi and the Rt. Hon. 
F. G. Kellaway, P.C., managing director 
of Marconi’s Wireless Telegraph Co., 
Ltd., will represent the Marconi Com- 
panies’ interests at the World Radio 
Telegraph Conference which will open at 
Washington on October 4th to consider 
amendments to the international. regula- 
tions that have become necessary by the 
development of wireless since the Intev- 
national Radio Telegranh Convention was 
signed in London in 1912. 


The British Broadcasting Corporation 


will be represented by Captain P. T 
Eckersley. 


0000 
SHORT-WAVE TELEPHONY 
IN COAL MINES. > 


Wireless telephony experiments at a 
depth below the ground approaching 
2,000ft. are to be conducted by Mr. Keith 
Murray, a Calcutta amateur, in the coal 
mines owned by Messrs. Macneill & Co. 
According to the Times of India, the 
object of the tests will be to improve the 
existing methods of communication bce- 
tween the various workshops, pumping 
stations, and other central points under- 
ground, The wavelengths used will be 
g0 metres and another wave, not yet de- 
cided, between 1 and 6 metres. The 
latter. has been specially licensed by the 
Government. It is considered likely that 
signals, although intended for under- 
ground communication, may be picked up 


at considerable distances on the surface. 
0000 


ROYAL COMMISSION CRITICISES 
AUSTRALIAN WIRELESS. 

The Royal Commission appointed by the 
Commonwealth Government to enquire 
into the control and development of wire- 
less severely criticises Amalgamated Wire- 
less (Australasia), Ltd., which claims to 
hold many patents embracing all branches 
of wireless communication, says the Mel- 
bourne correspondent of The Times. 

The Commission says that the com- 
pany’s demands for royalties are based on 


“On the Air,” ! as its title implies, is 
an American book. In it the author has 
been bold enough to offer us eighteen 
short stories all taking radio as their 
theme. This serious limitation—for re- 
striction to even the wide gamut which 
wireless gives is a limitation—has not 
lessened the author’s resourcefulness or 
his enthusiasm. 

The atmosphere is indubitably 
romantic. It is non-technical. The 
purport of each tale will be grasped by 


y Paul D. Augsburg, 
pp. 274. London: D. Appleton and Co., 
54, Bedford Street, Covent Garden, 
W.C.2. Price 7s. 6d. net. 


1 On the Air,’ 


the principle that it is entitled to obtain 
from the public whatever it can get. Not 
only has it made excessive demands on 


“ WIRELESS WORLD ” : 
SETS. : 


: Jn addition to those on our 
: Stand at Olympia, a number of 
‘Wireless World’ Sets are now 


on view for the benefit of readers 
at 116, Fleet Street, E.C.4, from 
10 to 6 daily. 
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wireless dealers, but it has sought to im- 
pose oppressive and unfair conditions, It 
is of the first importance that the 
Commonwealth Government ‘should see 
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WIRELESS IN FICTION. 


. ` . 
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the veriest tyro. There are no conces- 
sions to the technically-minded. But 
despite these omissions the author has a 
trick of gripping the reader even when 
the said reader knows that this sort of 
thick sentiment is not quite his line. One 
of the best tales concerns an unreclaimed 
soul who, surrounded by ‘‘ DXA tubes” 
and no end of miscellaneous apparatus, 
spends his days and nights in quest of 
the rara hookuppa, “that Utopian ar- 


gested reductions ` 
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THE BEAM TO BOMBAY. A scene at the G.P.O., London, showing the x 
of messages via the Indian beam service. The receiving Station in this country . 
is at Skegness. . r gee nee i 


that the validity of its patents | is estab: 
lished immediately. 
If the company. fails to make the sug. 


patents and broadcast transmitters, the 
Commission urges that the Common- 
wealth Government, after ascertaining 
that the patents are valid, should pur- 
chase all the privately held shares in the 
company and so acquire complete control. 
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BURNDEPT “ ALL-BATTERY ” 
ELIMINATOR. g 


We regret a slight error which occurred 
m the announcement of. Messrs. ` Rurn- 
dept, Ltd., on p. 9 of the advertisements 
in: our last issue. The ‘‘ All-Battery ” 
Eliminator, for A.C. only, takes 100/250 
volts, and not 100/125 voits, as stated. 


rangement which would reach to the 
earth’s dim corners and bring in Alaska, 
Hawaii, London, Paris, Lima.” His 
wife goes nearly mad with loneliness, 
but is saved by the arrival of a timely 
consolation. ‘It wasn’t as Cora’s father. 
had feared, half human and the other 
half heterodyne, but a normal little boy 
baby, weight nine pounds and a quarter.’ 
As might be expected, the baby does the 
trick, and father finds that the new 
‘‘loud-speaker ’’ is as interesting as the 
old. 

In a few places the author’s style 
approaches that of O. Henry, than. which. 
no higher praise can he bestowed on a 
modern American fictionist. E..C. T. 
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in the charges for 
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s HE wireless season opened on Sep- 
| tember 22nd with the. annual 
l dinner of the Radio Manufac- 
turers’ Association, which was held at 
the Hotel Victoria, with the president 
of the association, Sir William Bull, 
M.P., in the ehair. 


Opportunities of Broadcaating. 
The toast of the ‘‘ Radio Industry 


and Success to the Exhibition’ was pro- 
Lord Birkenhead,- who em- 


posed by | p e 
phasised the importance -of broadcasting 
and the enormous influence which it was 
within its power to wield—he hoped for 
the good of the public, Very nearly one 
household in every three in England was 
listening. Even in the United States, 
which so obviously defeated us in almost 
everything, statistics showed that only 
one household irń seven there owned a 
receiving set. The transmitting side of 
broadcasting in this country, he said, had 
reached a standard of remarkable effi- 
ciency, but there was still room for im- 
provement in many types of receivers, as 
the receiving elements were still of vary- 
ing efficiency. He felt that if the great 
industry of broadcasting was to carry 
through adequateiy the chances and op- 
portunities which lay before it, it was 
essential that everyone should concentrate 
ou perfecting the technique of the re- 
ceiving instrament. He was old ‘enough 
DI 


‘ment of modern times. 


drive a motor car in the streets unless a 
corpulent pedestrian with a red flag 


walked in front. We might, indeed, draw - 


some consolation frem that fact when 
impatienve was shown at the attitude of 
authority in relation .to. what was un- 
questionably the most amazing develop- 
No great states- 
man in the past, before modern Press 
developments, ever enjoyed the opportuni- 
ties of making the acquaintance of his 
fellow-countrymen which broadcasting 
might one day afford. The certainty and 
directness of contact which broadcasting 
provided even _ exceeded the enormous 
influence of the modern Press. He 
looked forwayl to the time when the 
honest statesman who had an honest mes- 
sage to deliver and an honest creed to 


teach, if it could be made public by. 


means of broadcasting, wouid not only 
himself succeed—which mattered Httle— 
but would carry this country and the 
Empire to su¢cess—which mattered much. 


Controversiat Broadcasts. 


Capt. Ian Fraser, M.P., who gave the 
toast of the British Broadcasting Corpora- 
tion, outlined some of the very definite 
indications of progress which had been 
made since the British Broadcasting Com- 
pany became a Corporation. The news 
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service had improved and we now had 
eye-witnesses’ accounts of national events. 
He made a special plea for more latitude 
to be given to the Corporation by the 
Government, with more freedom to use 
their discretion on the question of con- 


- troversial broadcasting. He believed that 


controversial matter would do much to 
enliven the programmes, 


B.B.C. and Set Manufacture. 


Sir Edward M. Iliffe, M.P., who re- 
sponded to the toast to the guėésts, ex- 
pressed the view that the British Broad- 
casting Corporation had shown a 
disposition to utilise its privileged position 
in such a way as to safeguard as far as 
possible the interests of the various in- 
dustries upon which its activities could 
be said to encroach. In referring to this 
question of competition with other in- 
terests, he expressed his satisfaction at 
the statement published recently by the 
Chief Engineer of the B.B.C., indicating 
that the Corporation did not intend at 
any time to embark upon the trade of 
manufacturing and selling wireless re- 
ceiving apparatus. He thought that the 
trade owed a debt of gratitude to the 
B.B.C. for making that position clear. 

He hesitated to endorse the policy of 
the B.B.C. of holding up an .Empire 
Broadcasting Service until nearly perfect 
results could be assured because he felt 
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Olympia, 1927.— ; 
that by so doing progress would be re- 
tarded. 
The Handicap of Obsolete Sets. 

The greatest handicap of efficient re- 
ception and satisfaction with the broad- 
casting service was, he felt, due to the 
fact that so many of the receivers in use 


at the present time were out of date and. 


did not compare with the more perfect 
sets of to-day. It would be greatly to 
the advantage of the trade and broad- 
casting generally if possessors of old sets 
could be induced to throw them away and 
invest in new ones. One of the reasons 
why old sets were not discarded was that 
a royalty of 12s. 6d. per valve-holder had 
been paid on the sets and this royalty, 
as things stood at present, would have to 
be paid again when a new set was pur- 
chased. He believed that it would be 
to the commercial advantage of the com- 
pany which collects these royalties if the 
wireless licensee could be induced to dis- 
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World 


mous attendance as soon as the doors 
were opened proved how important a 
factor in public life broadcasting has now 
become and indicated the undoubted 
value, from an educational as well as 


from the commercial point of view, of this — 


and similar exhibitions. The principal 
annual shows at Olympia have many 
features in common and deal with prob- 
lems of which, perhaps, those connected 
with the Ideal Home Exhibition and the 
National Radio Exhibition are most akin. 
Both of these shows are designed to at- 
tract and interest the layman as well as 
the technical expert and manufacturer, and 
in the design of either broadcast receivers 
or labour-saving devices the same three 
classes of user must be considered—the 
average citizen, the super-intelligent. and 
those who have little or no scientific or 
mechanical knowledge. 

The design of a receiver or a labour- 
saving device for use by a person of aver- 
age intelligence offers no very great diffi- 
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Education of the Public. 


Broadcast receivers have now become so 
much a household necessity that their 
comparison with the general labour-saving 
devices to which we are now accustomed 
in our homes becomes every year less in- 
congruous. We have heard of a good lady 
whose enthusiasm for lightening the daily 
task of her servants was so keenly 
aroused at one of the first ‘‘ Ideal Home ” 
exhibitions that she placed a large order 
for useful ‘“ gadgets,” only to find that 


. her cook and parlourmaid gave notice the 


day after their arrival. Similarly, in the 
early days of broadcasting the raucous- 
voiced loud-speakers and other somewhat 
primitive apparatus introduced into the 
house by the wireless enthusiast were not 
welcomed with joy and gratitude by un- 
scientific members of his family. Thanks. 
however, largely to the educative influence 
of these popular exhibitions, the - general 
public now appreciates and demands both 


The Annual Dinner of the Radio Manufacturers’ Association held in connection with the opening of the Wireless Exhibition. 


obsolete set with greater fre- 
quency and purchase a new one. He 
thereforé made the suggestion that it 
might well be a good business proposition 
for that company to give a rebate on 
the royalty when a new set was purchased 
and the old one dismantled. A kind of 
crematorium for old receiving sets might 
be organised, where they could be secretly 
buried and a ticket given which would 
entitle the owner to a rebate on the 
royalty of his new set. 

In conclusion, he paid a tribute to the 
B.B.C. and to Sir John Reith, the Chief 
Executive Officer of the Corporation, and 
emphasised that the continued success of 
the wireless industry was bound up with 
the success of the broadcasting organisa- 
tion. | 


card his 


Opening of the Exhibition. 


No ceremony marked the opening 
of the National Radio Exhibition on 
Saturday, September 24th, but the enor- 


culty, as the manufacturer may reasonably 
assume that such a purchaser will read 
the directions given and will take some 
trouble to understand the purpose and 
proper working of the various com- 
ponents. - In catering for those whose in- 
telligence does not run in the direction of 
any scientific or mechaniqil ability the 
problem is slightly more difficult, but 
such persons may generally be relied on to 
read the directions, and eventually, after 
some trial and error, to acquire a working 
knowledge of the proper uses and func- 
tions of the apparatus. It is perhaps in 
dealing with those who suffer from 
“ superiority complex ’’ that the greatest 
difficulty is encountered, for they are too 
elevated to study any directions and 
almost invariably blame either the manu- 
facturer or the apparatus when they fail 
to obtain the desired results; in other 
words, apparatus designed for. their use 
must actually be made ‘ super-fool- 
proof ”! 


the labour-saving devices which have 
become almost essential to modern 
domestic comfort and an efficient wireless 
receiver which can reproduce speech and 
music from a choice of stations with good 
volume and purity of tone. Manufac- 
turers are therefore reaping the benefit 
of their early efforts and overcoming the 
inherent conservatism and passive resist- 
ance of those unable to realise the manv 
obstacles to be surmounted in the intro- 
duction of any new contrivance, and those 
who, in their impatience, expect imme- 
diate perfection without considering the 
necessity for experiment and gradual 
development. 

This year’s Exhibition demonstrates in 
a marked manner the great advance alonz 
the path towards the achievement of the 
ideal receiver which will not only satisfy 
the needs of the expert, but at the same 
time be proof against mishandling by the 
novice, for the general trend is towards 
simplicity of control and maintenance. 


D2 


SEPTEMBER 28th, 1927. 


Stand to Stand Report.— 
(27 & 159) A.J.S. 


Circular Frame Aerial.—Owing to 
rapid advances made lately in high-fre- 
quency amplification, it is safe to predict 
that the frame aerial will have a greater 
sphere of usefulness than heretofore. 
The A.J.S. frame consists of two hoops 
of the same diameter joined together 
by a number of ebonite strips in which 


e. ~ 


` : A.J:S. Circular Frame Aerial with pro- 
-- Vision for earthing the centre point. 


- sng 


saw cuts hold the turns ‘of wire apart. 


| -Erames are provided. for short and long 


;waves and a supporting circular wooden 
:boss to attach the frame to a wooden base 
ig’ provided with three: flush concentric 
‘metal rings which ptek-up~contact with 
etch end of the winding and. with th 
:cenkre point which is earthed: l 


ı : Gone Reproducers.—The A.J.S. Com-. 


„pany bave decided to abandon the word 
-loud-speaker and substitute 
‘ducer ” 
-tru function of this latest type. An-en- 
-çlosed- model cone -reproducer sells at 
-£3 -10s., while a less pretentious open 

7 model is sold at the moderate figure of 
£1 15s. | . 


A.J.S. Cone Loud-speaker. 
. D3 


] ‘ repro- 
as being more- indicative of ‘the 
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. Symphony Portable Five Receiver.— 
As the H.F. valves and the detector are 
usually a source of microphonic trouble, 
it is interesting to note that in this port- 
able receiver the valves used are made 
hy the Six-Sixty company and have 
double walls between which is a vacuum. 
The H.F. stages are aperiodic and choke- 
coupled, while two transformers couple 
the L.F. valves. The only tuning con- 
trol is across the frame, while volume is 
controlled by a variable condenser work- 
ing on the Reinartz principle. A key 
switch changes over from short to long 
waves, and provision is made for attach- 
ing an outside aerial and earth if greater 
range is required. For those to whom 
a capital outlay of £22 10s. for this re- 
ceiver does not appeal, the hire pur- 
chase system can be arranged. 

A. J. Stevens and Co. (19!4), Ltd., Wal- 


sall Street, Wolverhampton. 


(202) ADVANCE. 


The leading feature is a completely 
self-contained set housed in a remarkably 
attractive cabinet. This receiver is 


‘Amplian Cabinet Loud-speaker type A.C.4, 


| known-as: the “ Advance ”’ Super 3. The: ` 
‘mstrument is intended to be carried from 


room to room as desired, although, of 
course, provided that some method of 
transport is available there is no reason 


why it should not be taken out into the 


country in the summer time. A dia- 
phragm type of loud-speaker is built into 
the set, and it is claimed that, using its 
intérnal frame aerial, good loud-speuker 
volume can be obtained within twenty-five 
miles of the lecal station. At the price 
of 18 guineas this instrument should have 
a very wide appeal. 

City and General Radio Co., Ltd., 79, 
Cannon Street, London, E.C.4, i 


(137) AMPLION. 


A cone type loud-speaker at a popular 
price is a feature of the Amplion exhibit. 
The Junior cone, model A.C.1, sells at 
‘£2 12s. 6d., and takes the form of a 
cone ‘diaphragm, with apex outwards, 
mounted in a wellfinished metal rim and 
fitted with a hinget piece so that it can 
either stand vertically or hang from a 
picture rail. The overall diameter is _ 
nearly 15in. i 

Fhe Junior cabinet, model A.C.4, in 


. 
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either oak or mahogany, is also a new- 
comer te the Amplion cne range. For 
a low-priced loud-speaker the cabinet is 
particularly well polished, and the 
removal of sharp corners on the cabinet 
work, although minor, is a noteworthy 
point. Mottled Bakelite mounting, har- 
monising in colour with the woodwork, 
supports the moving coil and gives a cen 


Jacobean Amplion. Model A.C.7. 


tral adjustment. 
£4. - 
Amateurs will appreciate the production 
at a popular price of cone assemblies for 
fitting to portable and cabinet receivers. 
A good featyre. is the inclusion of a 
mahogany or oak grill with the cone, 
which is available. ` in IWOin. or 12in. 
diameter. | Bs ge te 
The two large ‘type -cabinet loud- 
speakers recently mtroduced. were in- 
spected, The Jacobean oak model A.C.7 
is 15$in. in height, the cone ‘being fitted 
with apex to the back. -> > ae: 

Differing only in appearance is a Chip- 


This model is. priced at 


K 


: pendale model, A.C,9, housed in a well- 


made cabinet, the mark of quality being 


The new open type Amplion Cone A.C.3. 
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Stand to Stand Report.— 
good polishing. Its grille is circular and 
harmonises with the Chippendale design. 
Horn type and Radiolux Amplions form 
a large part of the exhibit, 
Visitors are recommended to call at 
Amplion House in Hammersmith Road, 
adjoining the exhibition, where arrange- 


“ The Persian Kin3,"" an example of 
' Andia Loud-speaker construction. 


ments have been made to demonstrate 
the various models. | 

Graham Amplion, Ltd., 25-26, Savile 
Tow, Regent Street, London, W. 


(126) ANDIA. 

This stand is probably more pleasing 
to the eye than any other at the Exhi- 
bition, and goes to show that wireless 
apparatus, and in particular loud-speakers, 
need not necessarily be surrounded with 
the severe atmosphere to which we have 
become accustomed. 

Unless one were definitely told so, it 
would be difficult to believe that the 
artistic porcelain figures and ornaments 
ure indeed loud-speakers. 

Artandiu, Ltd., 38, Bedford 
Strand, London, W.C.2. 


(248) ARCLITE. 
It is often contended that a port- 
able receiver designed for use outdoors 
can be used in the home with equal 


Street, 


6 a aa A 


A A 


The Arclite portable is shown with the 
interior unit removed. 
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facility, but it cannot be denied that a 
proper permanent cabinet type of in- 


strument hasa more attractive appearance- 


for use indoors. Messrs. Arclite, Ltd., 
get over this difficulty by a special design 
of their portable receiver. The whole 
of the receiver, including batteries and 
loud-speaker, can be withdrawn from the 


leather carrying case and inserted in a` 


special home type cabinet which is pro- 
vided. The home cabinet can be obtained 
in various woods, such as oak, mahogany, 
etc. When the receiver is used in the 
house an ordinary external loud-speaker 
maş be used if desired. . 

Another interesting feature is a re- 
mote control unit and jack, which should 
prove popular amongst those who are 
contemplating the installation of a per- 
manent house wiring system. 


Arclite, Ltd., 54, Theobald’s Road, 
London, W.C.1. 
(83) ATLAS. 


Tapped Plug-in Coils.—The well-known 
Atias coils are now produced with centre 
tappings for use in neutralised circuits. 
For use in auto-coupled aerial circuits. 
Reinartz circuits, etc., a double-tapped 
coil can be obtained. 

Resistance Capacity Coupler.—For use 
in conjunction with valves having a high 
impedance and high amplification factor, 
a coupler with interchangeable compon- 
ents is now on the market. The price 
is 7s. bd. 

Neutro-four Receiver.—In this 4-valve 
set (1-v-2), special attention has been paid 
to the neutralised I.F, transformer coup- 
ling. The primary is wound laterally to 
the secondary, and swinging coil reaction 
is arranged inside the Pirtoid former. 
The H.F transformer and an aerial 
coupling coil also wound on Pirtoid can 
be purchased as separate units. 

Those wishing to dispense with H.T. 
and L.T. batteries would be well advised 
to examine the very comprehensive range 
of D.C. and A.C. battery eliminators 
exhibited, 

H. Clarke and Co, (Mfc), Ltd., Atlas 
Works, Mastnor Street, Old Trafford, 
Manchester, 


(38) AUTOMATIC COIL WINDER. 


“ Slektun °” coils are on show at this 
stand and are being sold at reduced prices 
-during Exhibition week as an advertise- 
ment. The coils are of the multi-layer 
type with ebonite spacers, and the turns 
in each layer are air-spaced. l 

Mechanically minded visitors will find 
much to interest them in an automatic 
coil-winding machine, and the experimen- 
ters in an interesting testing instrument 
(the ‘‘ Avometer’’) indicating voltage 
current and resistance, ° . 

The Automatic Coil Winder «end Elec- 
trical Equipment Co., Ltd.. Winder 
House, Rochester Pow, London, S.W.1. 


(237) AUTO SUNDRIES.. 


A large number of high-class receivers 
were exhibited which were of the self- 
contained type. The R.S.N. dual frame 


aerial and loud-speaker were of particular ` 


interest. One of the most interesting re- 
ceivers was the R.S.N.5, which is fitted 


- SEPTEMBER 28th, 1927. 


with both an internal and an external 
frame aerial, the former being for use on 
the local station and the latter, of course, 
for receiving more distant stations. Every- 
thing, with the exception of batteries, has. 
a twelve months’ guarantee. fa 

Auto Sundries, Ltd., 10a, Lower Gros- 
venor Place, London, S.W.1. 


(100) B.S.A. 

‘*‘Kone’’ Loud-speakers.—The. ‘model 
36 D has a 36in. diameter diaphragm and 
is eminently suitable for use in'large halls 
and for the reproduction of dance music 
where great volume is required. This 
model is fitted with a special pedestal, 
but is made also with an attachment to 
enable the speaker to be. fixed in an 
elevated position on either a picture rail 
or other suitable ledge. The price, of the 


The Arclite remote control unit. 


stand model is £18 2s. 6d., and the kanv- 
ing model £16. een 
4-Valve Receiver.—A new 4-valve re- 
ceiver, consisting of a detector valve 
followed by three low-frequency amplify- 
ing valves, the last two of which operate 
on the push-pull principle. This set. is 
fitted with the B.S.A. patent coil tuning 
assembly, and a switch enables a quick 
change from short to long wave to be 
achieved. Volume and quality are the 
two outstanding features of this receiver, 
and the best results are obtained when 
the receiver is used in conjunction with 
the large 36in. ‘‘ Kone” loud-speaker. 
8-vaive' Superheterodyine Receiver.— 
This receiver, as its title implies; func- 
tions on the well-known superheterodyne 
principle, and: embodies a separate oscil- 
lator, first.detector valve, an intermediate 
amplifier, a second detector. valve; and a 
low-frequency amplifier functioning on the 
push-pull principle. To change from short 


Note the . 
provision for a number of H.T. tappings. 
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Atlas D.C. Eliminator. 
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Stand to Stand Report.— 

to- long waves it is necessary to replace 
the frame aerial by one suitably wound 
te cover the wavelengths required, but 
the oscillator circuit can be changed over 
- by means of a-switch. All component 


parts of the receiver are attached to the. 


Atlas Double-tapped Plug-in Coil, use- 
ful for auto-—coupled aerial or Reinartz 
circuits. 


baseboard, the case being merely a shell 
which can be removed by loosening a few 
screws, leaving all parts in situ. The 
set can be operated in this condition and 
any adjustments required carried out, 
after which the case can be replaced. 

Coil Unit.—This patent coil unit is 
fitted to all B.S.A. receivers, and carries 
three specially-wound low  self-capacity 
coils. An extension rod enables the long- 
or short-wave coils to.be brought into 
operation. | 

B.S.4. Radio, Ltd., Sparkbrook, Rir- 


minghħam. 


- three-coil Tuner Unit for panel 


ones mounting. 


E (138/139) B.T.H. 
- Anti-microphonic Valve Holder.—The 
valve. mount is supported on absorbent 
rubber and not on metallic springs, a 
method which effectively prevents audio- 
frequency vibrations reaching tbe valve. 
Moreover, the form of construction em- 
ployed avoids the prolonging of vibra- 
tions or the setting up of periodic swing. 
Resistance-capacity Unit.—Selling at 
16s. 6d. the unit embodies anode resist- 


ance, coupling condenser and grid leak 
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resistance, access being obtained to the 
resistance mountings from the under-side. 
Like the B.T.H. valve holder, it is con- 
structed of special moulded insulating 
material, red in colour, and is fitted with 
an anti-microphonic rubber support for 
the valve. -A booklet describes the 
method of using the unit, and recom- 
mends the use of the B8 valve. 

The Resistor Receiver.—A new home 
receiver has been introduced, employing 
a detector valve with capacity reaction, 
followed by two resistance-coupled L.F. 
stages using the B.T.H. resistance 
coupling unit. The two-wave ranges are 
readily obtained by a plunger switch 
action, and, the tuning condenser is fitted 
with vernier control. The aerial is auto- 
coupled to the tuned closed circuit, three 
tapping points being provided to regulate 
the aerial load, and to compensate for 
differences in aerial dimensions. The 
high grade cabinet merits special com- 
ment, and harmonises with the vertical 


front panel made of hard insulating 
, 


= aak teks 


(damne 
Weu 
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j 
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' B.T.H. resistance capacity coupling 
unit incorporating a rubber-supported 
valve holder. 


material ‘with a mahogany vernier on. 


the outer face. §Two-volt valves are 
recomménded in the sequence, B8, B8, 
B23, filament control only being pro- 
vided in the case of the detector valve. 
Instead of terminals, the more convenient 
method of using a cable is adopted. Ex- 
clusive of valves, batteries and royalties, 
the set sells for £8. Although slight 
modification of wave range results from 
altering the aerial tapping, a wave band 
of 250 to 2,000 metres is covered with the 
aid of the change wave switch. 
Rice-Kelicogg Loud-speaker.—As 
the case last year, the B.T.H.- still 
carries on the exclusive manufacture of 
the moving coil loud-speaker. For use with 
either A.C. or D.C. supply the. unit in- 
corporates the output amplifier as well as 
the mains equipment giving the neces- 
sary high anode voltage exceeding 400, 
while grid bias is also obtained from the 


mains. The electro-magnet is of large 
diameter, the pole being about 18in. 
across. A supple centring device holds 


the coil in position, and the diaphragm is 
about 6in.- in diameter. Plunger-operated 
contacts break all current supply circuits 
by the act of semoving the unit from its 
attractive containing cabinet. 


‘B.T.H. 


. H.F. 


was 
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New B.T.H. Valves.—For use with re- 
sistance coupling units, the B.8 valve has 
recently made its appearance. Requiring a 
filament voltage of 1.8 to 2.8 and pass- 
ing a current at minimum potential of 
0.12 amperes, an amplification of 50 is 
obtained with an impedance of 180,000 


B.T.H. anti- nicrophonic valve holder. A 
rubber cushion support is provided. — 


ohms.. Of considerable importance is the 
new B.12, a super power valve which’ is 
likely to become popular owing to the in- 
creasing interest in moving coil type loud- 
speakers. It requires the unusual fila- 
ment voltage of 7.5, conveniently obtained 


‘if the amplifier is mains-operated and 


passes a current of 1.2 amperes. A super 
power rectifying valve is the new R.H.1 
suitable for a maximum D.C. load’ of 
65 mA, working with an A.C. anode / 
potential of 550 volts R.M.S. 

Screened Valves.— Now being shown to 
the public for the first time, are the new 
sereened valves. They differ 
considerably from other types ‘which have 
just become available, being fitted with- 
a l-volt filament passing 0.1 ampere, no 
doubt admirably suited for H.F. work, 
while they are capped to stand vertically 
in a standard valve holder, the additional 
connection being made at the top Of 
particular interest to the home construc- 
tor is a four-valve set of compact design, 
and enclosed in a metal container, the 

stage employing the B.T.H. 
screened valve. 

British Thomson-Houston Co., Ltd., 
(138-139), Crown House, Aldwych, W.C.2. 


The 


new B.T.H. three-valve receiver. 
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Stand to Stand Report.— 
(119) BAKELITE. 

An interesting exhibit showing the 
number of uses to which Bakelite may be 
put in the construction of wireless 
apparatus. We are all familiar with its 
applications to such purposes as the 

making of knobs, small and large mould- 


B.T.H. Screened Valve Set for the home 


constructor. 
ings, coil shrouds, terminal strips, etc., 
but other less known uses such as for 


impregnation purposes and lacquering are 
not so well known, An ‘ All-Bakelite”’ 
receiver is shown. 

Laminated panels, made of Bakelised 
paper, are produced in a number of 
colourings, some of which closely imitate 
woods such as mahogany and walnut. 
They are of extremely pleasing appear- 
ance, and it is claimed that they do 
not: deteriorate with age. Mechanical 
strength ts excellent. The exhibit is not 
strictly confined to wireless products, and 
visitors will be interested in other appir 
cations of this substance. 

Damard — Laequer Co., 
Street, London, S.W.1. 


68, Tictoria 


Rectifier and Amplifier unit combined 

with the R.K. moving coil Loud-speaker 

which can be inspected at the B.T.H. 
Stand. 


(100 & 102) BECO, 

The Beco ‘Junior ” and ‘ Rose Bowl” 
are already widely known, and the Beco 
movement is to be found in many of the 
portable sets at the show. 


World 


An addition to the range of exhibits 


this year is the “ Popular” cabinet 
model, which sells at 47s. 6d. and is of 
neat and attractive appearance. 


Other interesting types are the “ Port- 
able’ and the “Cabinet de Luxe.” 

British Electrical Sales Organisation, 
Alexandra Works, Brentriew Road, 
Hendon. 


(716) BECOL. 

Ebonite Panels.—Ebonite panels cut to 
standard sizes with matt, polished or 
mahogany finish are shown in a variety of 
sizes; every panel is guaranteed against 
surface leakage. 

Tapped Former.—A six-ribbed former 
with six spring contacts provides a means 
for the constructor to wind various coils 
to his own requirements. A base is pro- 

-vided with six c complementary contacts and 


by means of a slot and pin it is impossible 
to insert a coil making a wrong contact. 

All formers produced by this” “Company 
now have flat surfaces between the ribs, 


so that should it be required to attach 
‘ 


Becol six-tapped ‘Ebonite Coil Former. 


a right-angle bracket this need not be 
made to contorm to a curve as was neces- 
sary heretofore. 

British lbbonite Co., Ltd., Nightingale, 
Road, Hanwell, W3. 


(207) BELLING-LEE. 


In addition to the well-known type 
“M” ebonite shrouded terminal with 
non-revolying top a new type terminal of 
attractive design is being shown. This 
terminal sells at 34 bd., and is intended 
to take the place of “the type “M” when 
expense is a consideration in designing 
a receiver. It will be appreciated that 
this reduction in price as compared with 
the more expensive type will mean a by 
no means negligible saving in a multi- 
valve set where a large number of ter- 
minals are used. The type “B” 
minal is in evidence, and also dial indi- 
cators, sub-connectors, and air-spaced 
aerial wire. 

Belling and Tee, Ltd.. Queensway 
Works, Ponders End, Middlesex. 


(79). BENJAMIN. 


Earthing, Device. 
for a receiver js 
neglected component ; 
fore he taken in a well- designed flexible 
copper earthing strip, consisting of two 
long pieces of stout copper tape inter- 
laced at right angles and giving a maxi- 


The earthing device 
probably the most 


ter- : 


interest will there- 
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mum surface exposure of over 100 square 
inches. Connection is made by soldering 
preferably a stout stranded conductor to 
one end of the device, and coke or cinders 
are packed tightly around it to hold — 
moisture before the soil is replaced. The 
price is 5s. 9d. 

Battery Switch.—This push-pull switch, 


made essentially for breaking L.T? cir- 
cuits, has a good positive ‘‘on’’, and 
‘ off’? action, and is designed for panel 
mounting. ‘The price has been reduced 
to Is. 


Self-contained Rheostat.—This rheostat : 
is designed with the resistance elément 


Benjamin Copper-strip Earthing Device, - 


exposing over 100 square inches- 


surface. > 


of 
and moving contact within the body’ of 
the knob and dial, so that when- panel - 
mounted there is practically no projection 
inside the receiver. For portable ‘sets 
where space is confined this should be a 
valuable feature. The knob is of large 
dimensions, and a scale is provided on, 
the dial so that settings can be repe eated.” 


Three sizes are manufactured. viz., 6, 15 
and 30 ohms, and the price of each is 
2s. 9d. 


The Benjamin anti-microphonic valve- 
hoider, so well known to amateurs, has 
heen reduced to 2s. 


Benjamin Wlectric, Ltd. Brantiwood 
Works, Tariff Road, Tottenham, N.17. 
(205) BOWERMAN. 

Cabinet Joud-speakers of very pleasing 
appearance are shown on this stand. 
These instruments are rather smaller and 
more compact than the usual cabinet 
loud-speaker, but, although selling at a 
competitive price, it is claimed that by 


means of special design the output obtain- 


able, from the point of view of quality 


and volume, rivals that of instruments of 
a similar type selling at 5 guineas. 
Another interesting feature shown is a 


The Bowerman Cabinet Loud-speaker ’ 
presents a very pleasing appearance. 
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Stand to Stand Report.— 


The Bowerman Crystal. Set. 


crystal set, and it was gratifying to note 
that, although comparatively few of 
these were seen in the exhibition, the 
model shown.was of superior design, both 
“from the technical‘‘and the appearance 
point of view. 

In addition, telephones at the extremely 
low price of 12s. 6d. were available. 
From the brief examination which we 
were able to make it would appear that 
no sacrifice has been made from the point 
of view of technical design. re 

.G. Bowerman, 10 and 12, Ivdgate Hill, 
London, E.U.4. 
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i -The Bowyer-Lowe H.F, Choke. 


© = (124) BOWYER-LOWE. . 
The Bowyer-Lowe Co., Ltd., are 
equally well known as manufacturers of 
components and designers of: complete re- 
ceivers, and their stand this year bears 
witness to this versatility, for there are 
kits of -parts for superheterodyne and 
short-wave sets and many components of 
new design. > o;o. : 
Short-wave Sets.—Two models tuning 
from 20 to 200 metres are available with 
two and three valves respectively, and the 
receivers may be purchased complete or 
may be built up by the constructor from 
sets of -parts. | 
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The design shows careful thought, par- 


ticularly in the arrangement of tuning 
condensers, which are spaced away from 
the front panel and operated by ebonite 
rods to reduce hand-capacity effects. 
The. main tuning condenser is built in 
two halves set at an angle of 180°, and 
by connecting these in series a very low 
minimum is obtained, while both sets of 
fixed plates may be joined to “live” 
points in the circuit. | 

There is a big demand for these sets 
overseas and special coil formers, etc., 
have been developed for use © under 
tropical conditions. 

Wavemeters.—The Mark I is a buzzer 
wavemeter for 150-600 metres, and can 


also be used as a wave trap. 


The Mark II covers a wave range of 
150 to 2,000 metres, and is buzzer-excited. 


Bowyer-Lowe * Whiteline’ "Spring Valve : 
Holder. ; oe 


Tt can also be used as an absorption 


wavemeter for ‘checking transmitters, 

resonance being indicated by a 

lamp. 
Components.—Among the many usefyl 


components on this stand the following 
should receive special attention. The 
‘“ Whiteline °? valve holder, of greater 
mechanical strength than its predecessor 
the well-known ‘‘ Antipong,’’ but retains 
many of its excellent electrical proper- 
ties, “Two Speed” dial and station 
recorder manufactured under Burndept 


‘licence, * Universal’? H.F. choke, sec- 
tionalised and with graduated diameter, 


inductance 50 millihenries, semi-variable 
filament resistors with calibrated scale 
on base, L.F. transformers and chokes, 
of liberal, design and neat appearance. 


The RBowycer-Lowe Co., Ltd., Radio 


Works, Letchworth, Herts. 


The Bowyer-Lowe two-valve short-wave 

receiver, a duplicate of which was pre- 

sented by the R.M.A. to Mr. Goddard, 

of Sandown, the first visitor to enter the 
Exhibition. 


t 
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(161) BRANDES. 


(11—A Receiver.—Selling at the popular 
price of £6 15s. (excluding royalties), 
this three-valve set undoubtedly gives 
good value. Behind the wooden front 
panel of the polished oak cabinet is a 
metal screen, to which points of low 
potential are connected to minimise hand 
capacity effects. The circuit follows well 
tried practice, ard consists of a detector 


Bowyer-Lowe Mark II. Buzzer Wave- 
meter for wavelengths between 150 and 
2,000 metres. 


valve followed by two L.F. valves 
coupled by Brandes transformers. Swing- 
ing-coil reaction is. sò arranged that on 
turning the panel-reaction, control clock- 
wise the coil approaches the ,long-wave 
inductance, and when turned anti-clock- 
wise it approaches the short-wave coil. 
The volume control consists of a switch 
which cuts out one L.F. stage at will, 


but it is arranged that the last power 


valve always feeds the loud-speaker, a 
point in design which militates against 
overloading. Two knurled circular discs 
placed edgewise to the front panel provide 


Brandes III.—A Receiver. Note the 

. thumb-drive condenser control. 
thumb-drives for direct and vernier con- 
denser controls respectively; ‘this is a 
very: convenient means of tuning, and is 
to be found on many sets this year. 
There are three alternative aerial con- 
nections,’ one wired to the grid of the 
first valve and the other two through 
0.0003 and 0.0001 mfd. condensers to in- 
crease selectivity. 

Ellipticon tLoud-speaker.—Among the 
popular loud-speakers shown, this is one 
of the most elaborate, consisting of 
a cone housed within a polished ‘wooden 
cabinet with artistic grille in front; its 


` 


0.0005 mfd., 


gos 
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Stand to Stand Report.— 


design is such that it harmonises with 
the furniture in a drawing room as there 
is little external evidence that it is au 
electrical instrument. 

S.L.F. Condensers.—Condensers with a 
smooth 20 to 1 friction reduction gearing 
are made in values of 0.0003 and 
and are priced respectively 


and 15s. 6d. 
2 and 3, Norfolk Street, 


at 15s. 
Brandes, Ltd., 
W.C.2. 


Brandes Flilipticon 


(111) 


Loud-speaker. 


BRITISH GENERAL. 


A good specimen 
of the popular tapped aerial tuning unit 
is produced by this firm. It is arranged 
for easy mounting on a panel; two holes - 
pass the spindles for an inductance se- 
lector switch and reaction control. It is 
noticed that the reaction coil is wound 
with extremely fine wire, and the damping 


British General All Wave Tuner. 


introduced will make for easier and better 
control of regeneration over the wide 
tuning range covered, 

All-wave Three-valve Receiver.—.\ de- 
tector-L.F. combination incorporating the 
tuner mentioned above. The apparatus is 
mounted in an attractive cabinet having 
a sloping pancel, at the side of which are 
compartments for H.T., L.T., and grid 
batteries. As the latter has a voltage of 
163, it is assumed that the use of a super- 
power valve in the output stage is en- 
visaved. 
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Other products of this firm are L.F. 
transformers with highly polished screen- 
ing cases, L.F. chokes, and a choke coup- 
ling unit. 

British General Mfg. Co., Ltd., Brock- 
ley Works, Brockley, S.E.4. 


Giljay D.C. Charger. 


This provides an 


economical means of charging LT. 
accumulators from D.C. mains. (Brown 
Bros.) 
(59) BRITISH RADIO CORPORA- 
l TION. 
For revolutionary technical develop- 


ments the calibrated semi-fixed tuning re- 
ceiver is an outstanding example. Lever 
switches throw various “stations on to the 
loud-speaker, yet the circuit changes are 
not effected by the more obvious methods 
of sacrificing efficiency. The design has 
involved the development of intricate 
mechanical devices, while careful aflention 
has been paid to the electrical require- 
ments of the circuits. Particularly does 
the receiver shown represent an achieve- 
ment when it is realised that the H.F. 
stages employ the new screened valves. 
Further reference, giving more detailed 
information, will be made later to this 
set, which is of outstanding interest; in the 
pages of this journal. 

British Radio Corporation, Jtd., Flin 
Grove Road, Weybridge, Surrey. 


(25 &'26) “BROWN BROS. 


D.C. Rotary Converter.—The charging 
of an L.T. accumulator from D.C. light- 
ing mains has always presented a difficulty 
owing to the fact that as much as 95 per 
cent. of the energy taken from the mains 
is absorbed in heating the resistance 
which has to be interposed to reduce the 
current. Amateurs who use their D.C. 
lighting mains for L.T. accumulator charg- 
ing might well compare, say, two years’ 
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cost of this’ method with the first cost 


and running expenses of a good rotary 
- converter, 


such as the £5 17s. 6d. D.C. 
model “Giljay,” which consumes under 
100 watts and delivers a maximum of 
four amperes at nine volts. The machine 
is built on sound lines and has ample 
plain bearing surfaces with large greasers; 
an ammeter in series with the accumulator 


G.E.C. H.T. Accumulator Shar. for 


A milliammeteris provided 
(Brown 


D.C. mains. 
to indicate the charging rate. 
Bros.) 


indicates the charging rate, which can be 
controlled by a variable resistance in the 
field circuit. A great advantage in-using 
this machine is the short time required to 
charge an accumulator, since the full 
charging rate as given by the manv- 
facturers can be utilised. ; 

H.T. Accumulator Charger for D.C. 
Mains.— The G.E.C. high-tension battery 
charger, shown by Brown Bros., consists 
of a suitable length of resistance wire 
wound on a former of ample dimensions 
to: dissipate heat, and is provided with a 
rubbing contact so that a variable output 
up to 250 mA can be obtained. The re- 
sistance elernent is housed in a robust 


_metal container and the charging rate is 


indicated by a milliammeter. 

An excellent range of eliminators. manv- 
factured by well-known concerns can be 
seen on this stand, 

Brown Rros., Dtd., 
Strect, E.C.2. 


(122) 


20, Great Basler 


BROWN. 


The range of horn type loud-speakers 
and also the world-famous type of head- 
phones remain practically unchanged, and 
there is a wide selection on view on the 
stand. There are, however, two im- 
portant additions to the series of 
“diaphragm ° type loud-speakers. 

“ Mascot °’ and ‘‘ Universal” Loud- 
speakers.—\Vhile retaining all the acoustic 
qualities of the ‘‘Dise’’ Joud-speaker, 
these two types are mounted in cases 


Receiver, 
showing collapsible frame aerial. 


p 8 


The Brown Crystaframe 
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of different. design, and are consequently 
sold at lower prices. The ‘‘ Universal” 
is contained in a polished mahogany case, 
and the diaphragm is protected by an 
openwork metal front, the price being 
£6. The “Mascot, in a less expensive 
cabinet without front, costs £4 10s. 
C.T.S. Constructors’ Unit.—This is an 
inexpensive loud-speaker unit (13s. 6d.), 
which can be used as a gramophone at- 
tachment or converted into a table or 
‘cone type loud-speaker with the aid of a 
set of accessories supplied by the manu- 
facturers for the modest sum of 2s. 6d. 
) Gramophone Pick-up.—The 
“* Brown ”- pick-up incorporates many of 


‘the principles which made the “A” 


type telephone so successful, and has been 
designed with a view to reducing noise 
due to scratch. It is an excellent 
example of ‘ Brown ” instrument making, 
and the price is £4. Adaptors are sup- 
plied which enable the pick-up to be 
fitted to British or Continental gramo- 
phones. 

There are also on view on this stand 
public address amplifiers, microphones 


lhe Brown Mascot Loud-speaker. 


aud loud-speakers, and an interesting 
range of valveless receivers, including a 
crystal set working off a frame aerial. 

S. G. Brown, Ltd., Western Avenue, 
North Acton, London, W.3. 


(145) BROWNIE. 


-Styled ‘‘a valve set for the million ” the 
two-vake Brownie receiver represents 
extraordinary value. Selling at £2 10s. 
complete with coils, but plus the price 
of valves and Marconi royalty, it is a 
‘thoroughly robust set, of good appearance 
aitd. sound technical design. Its circuit 
is the -typical two-valve arrangement, 
using coupled plug-in coils of durable 
constraction having carefully arranged air 
spaced windings. There is a tuning con- 
denser with attractive indicating scale. 
The set is in the form of a large mould- 
ing-in good black material, possessing a 
-hatt ‘surface comparable with sand-blast 
ebonite. No screw leads are to be seen. 
Connection to H-T.; L.T. and grid bat- 
teries is made by a coloured multi-wire 
cable. Pa gia ees l 

Brownie Wirelees Co. of Great Britain, 
Ltd., Nelson Street Works, Mornington 
Crescent, London, N.W.1.- 
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(152) BULLPHONE. 


Copper Cone Loud-speaker.—The NC2 is 
an interesting model finished in oxydised 
copper and, incorporates the well-known 
Bullphone movement. The overall dimen- 
sions of this speaker are 17in. high by 
144in. wide, and has very little depth 
so that it can be easily accommodated 
on a shelf or other support where no 
great depth is available. 

A New Cone Unit.—This is the model 


An inexpensive two-vaive Receiver on the 


Brownie stand. The novel form of 
condenser scale is of interest. 


NC3, and is intended to be used in ¢con- 
junction with home-constructed cones. 
The descriptive ‘leaflet supplies the neces- 
sary informaton to enable the constructor 
to make up a diaphragm from stout paper 
or other suitable material. 

Wm. Bullin, 38, Holywell Lane, Great 
astern Street, London, E.C.2., 


(127) BURNDEPT. 

An atmosphere of soundness and real 
worth surrounds the array of exhibits on 
the Burndept stand. Designed by an 
active research department, constructed 
with the best materials and components, 
and finished to present a neat and 
businesslike appearance, it is not surpris- 
ing to find them surrounded by people of 
discriminating taste. 

Short-wave Receiver (Mark !V).—A 
compact instrument of high-class construc- 
tion designed for headphone and loud- 
speaker reception and covering a wave 
band of 12 to 1C0 metres. Eight special 
wound, plug-in coils are used to cover 
these wavelengths and fit into sockets in 
a compartment behind the front panel. 
This compartment also contains the 
valves, the rest of the receiver being 
covered in by partitions. This not only 


. gives a clean appearance to the interior, 


» 


. The Brown Universal Loud-speaker. ` 
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but excludes dust from the variable con- 
densers, etc.—an important precaution in 
short-wave work. l 
There are three valves, a regenerative 
detector, resistance-coupled L.F. ampli- 
fier and transformer-coupled output valve. 
In the amplifier, attention has been paid 
to quality of reproduction—an important 
point if short waves are eventually to 
hecome the medium for world-wide broad- 
casting—and it is claimed that the fre- 
quency response is practically uniform 
from 80 to 5,CC0 cycles. This is in no 
sense a freak receiver, and is just as easy 
to handle as one designed for ordinary 
broadcast wavelengths since particular 
attention has been paid to stability and 
freedom from hand-capacity effects. f 
Broadcast Receivers.—These remain 
substantially the same as last year when 
they ‘were rightly regarded as of 
advanced design, particularly in respect 
to the amplifier couplings and output to 
the loud-speaker.. This, amplifier gave 
exceptional quality for’ a commercially 
produced instrument. This year the prices 
are considerably . reduced, and the sets 
represent very good value for money hav- 
ing regard to the high standard which 
the manufacturers have set. for them- 
selves. l one, a Th 
There are two- and three-valve sets: for 


Tuning Coil used with the Brownie 
Receiver showing the air-spaced winding. 


high-quality loud-speaker ` reception of 
the more powerful -B.B.C. ~stations at 
Daventry and other stations close at hand, 
the Ethophone-Four ‘for long-distance re- 
ception, the Ethodyne seven-valve super- 
heterodyne and other types including a 


_ robust portable using five valves. 


“ All Battery ” Eliminator.— Among the 
numerous mains. units this instrument is 
by far the most interesting. It is de- 
signed to function on A.C. mains of any 
voltage from 100 to 250 with frequencies 
of 40 to 100 cycles, and not only supplies 
L.T. current at 6 volts and H.T. at 60, 


` 100, 150 and 180 volts, but also provides 


grid dias up to 30 volts. Thus it fully 
justifies its title,’ yet the overall dimen- 


-sions are not more than 16in. x 10in. x 


liin. The values of H.T. and grid bias 
available indicate that it is suitable for 
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use with receivers designed for the high- 
est quality loud-speaker reproduction. Yet 
the cost of running is estimated at less 
than 6d. per week. 
Power Amplifier.—An exhibit of interest 
to the student of design is the special 
power amplifier for demonstrations, danc- 
ing, etc. his is self-contained and de- 


Mark IV. 


Short-wave 
Receiver (12-100 metres). 


The Burndept 


rives its power supply from A.C. mains 
through a single plug adaptor which is 
suitable for power points or lighting 
sockets. 

There are two L.S.5 amplifying valves 
in parallel working off 5C0 volts H.T., 
and the input circuit is designed to take 
the output from an ordinary receiving set. 
An adjustable output circuit enables the 
amplifier to be adapted to any number‘ or 
type of. loud-speakers, 

Accessories.—There is a demonstration 
board showing the principle of the Burn- 
dept Auto-broadcast System by means of 
which the receiver may be controlled 
from any part of the house. 

In addition to a. comprehensive ` range 
of well-known and well-tried components 
the visitor will find one or two recently 
developed features of special interest. For 
instance, there is a range of heavy-duty 
Wire-wound resistances ranging from 330 
to 259,003 ohms and also some shielded 
power filter circuits of liberal design. 


Burndept Wireless, Ltd.,  Kastnor 
House, Aerial Works, Blackheath, 
London, S.F.3. 

(37) BURTON. 


An interesting S.L.F. condenser incor- 
porating many novel points of design is 
The bearings, 


to be seen on this stand. 


The Buradept ‘‘All-Battery ’’ Eliminator 
Presents a particularly neat exterior. 


` ance-coupled, 
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which are supported in bakelite end 
plates, are each of the cone type and 
can be adjusted for end play but do 
not supply the friction necessary to keep 
the moving vanes in position. The re- 
quired degree of friction is applied by 
a miniature adjustable band brake and 
anchorage, which is also used to pick 
up contact with the rotor.: The con- 
denser as a whole is well made and well 


. repays examination, as does the ‘‘ Micro- 


Log ” dial, which is increasing in popu- 
larity. 
Other components on this stand which 
should not be missed are a calibrated re- 
sistor for’ baseboard mounting and a neat 
push-pull switch for one-hole fixing. 
C. F. and H. Burton, Progress Works, 


Bernard Street, Walsall, 


(157 & 212) C.A.V. 


Baby Grand 5-valve Receiver.—This 
pedestal cabinet receiver is a very fine 
and artistic example of radio design; 
the cabinet-making and polishing are 
superb, and although the receiver is en- 
tirely self-contained with hinged frame- 


The Burndept Power Amplifier for ‘use in 
conjunction with Rice-Kellogg and other 
large Loud-speakers. 


s 
aerial, batteries, etc., the price is only 
£35 (royalties extra). There is only one 
tuning control for the frame aerial, the 
two H.F. valves being aperiodically 
coupled by chokes. The two L.F. stages 
are respectively transformer- and resist-- 
the reverse order giving 
diffculty in providing reaction on long 
waves. Volume control is by Reinartz 
type reaction, and a key switch provides 
a means of changing from short to long 
waves. A C.A.V. cone loud-speaker of 
the ‘‘ Musicola’’ type is buiit into the 
cabinet and is hidden by an artistic 


‘wooden grille. 


High-tension Accumulator H.T.18.— 
Experimenters will appreciate a high 
tension battery eapable of giving a really 
big discharge when occasion demands. 
This battery will give 300 mA. for 8 
hours on constant discharge, or 200 mA: 
for 15 hours; at lower rates of discharge 
the capacity is 5,000 mA. hours. By 
limiting the voltage per unit to 42 the 
hattery still remains portable, although 
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other similar units can be built on top 


_ of each other by dowel plugs provided. 


A large variety of low-tension accu- 
mulators are’ to be seen at this com- 
pany’s stand; of particular interest is a 


The Burndept Portable Five. 


series of unspillable two-volt cells of large 
capacity for portable sets. 

C. A. Vandervell and Co., Ltd., Warple 
Way, Acton, W.3. 


(12) CAMCO. 


Ready-made cabinets into which the 
home -constructor can build his receiver 
are shown in profusion, and a special 
feature is made of cabinets for the most 
popular of the sets described in 
various wireless journals. In addition to 
supplying cabinets with ebonite panels 


fitted, a special stand for the purpose of 


supporting the wireless receiver is fea- 
tured. This is provided with a compart. 
ment, ‘open at the top, jn which the 
H.T. and L.T. batteries can be accom- 
modated. The unsightly leads which 
would otherwise be required to connect 
externally the various batteries to the 
receiver can be totally enclosed and the 
appearance of the receiving equipment is 
thereby greatly enhanced. 


PO EAR ese 


Burton Calibrated Filament Resistance 
for baseboard mounting. 
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` Panel Brackets.—These are right-angle 


“brackets cast from aluminium, and they 


facilitate the attachment of the vertical 


panel to the baseboard. Two sizes are 


supplied, 6in.x4in. and 3in. x2$in. 
Carrington Manufacturing Co., Ltd., 
Sanderstead Road, South Croydon. 


C.A.V. Unspillable Accumulator, especi- 
ally suitable for portable sets. 


(125) CARBORUNDUM. 


A feature of this exhibit is the R.C.C. 
Unit incorporating ` carborundum re- 
sistance elements. These elements consist 


of a mixture of carborundum powder and 


a bonding material, which is forced into 


_ sticks and fired. The result is a practi- 


cally unbreakable element of large cross- 
section capable of carrying a considerable 
gurrent. . 
Other interesting exhibits are large car- 
borundum crystals, sections of permanent 
detectors and a testing unit for demon- 


strating the rectifying properties of car- 


borundum. 
T'he Carborundum Co., Ltd., Trafford 
Park, Manchester. 


(90) CAYDON. 


A new Caydon model known as the 
“ Long-range Portable” is on view on 
this stand. The loud-speaker and re- 


ceiver are assembled side by side in a- 


narrow case which is somewhat easier to 
carry than the standard model. A new 
circuit has been developed and the range 
considerably increased. Two types are 
available} one in oak at 25 guineas and 
the other in pearl walnut with a Celestion 
loud-speaker at 30 guineas. | 

`The Dispatch Case Model remains practi- 
cally the same, the price being`35 guineas. 
'A de luxe edition of this instrument in 
real pigskin is available at 40 guineas. 

A Table Model designed in anticipation 
of the B.B.C. Regional Scheme is also 
on view. It operates without aerial and 
earth and has the -range’ and selectivity 
required for the reception of the pro- 
posed alternative programmes; many 
existing stations including Daventry are, 
of course, already within its range. 
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All Caydon sets use “Simplicon” vari- 
able condensers made by Messrs, Williams 
and Moffat, Ltd., Birmingham, which have 
an ingenious internal reduction gear, and 


C.A.V. Heavy Duty H.T. Accumulator. 


examples of these condensers are on view 
at this stand. 

Campbell and Addison, 
Street, London, W.1. 


(151) CELESTION. 


The various models of loud-speakers 
now manufactured incorporate many im- 
provements, and the latest addition to the 
range of this company’s products is the 
C24 model, priced at £25. This has a 
resistance of 750 ohms. and is primarily 
intended for use where a great volume is 
required. This speaker incorporates the 
well-known specially constructed rein- 


40, Howland 


forced conical diaphragm which is the 


feature of all Celestion products, and 4s 
mounted in a handsome cabinet carried 
on four legs. The smaller sizes of loud- 
speakers range from the C10 at £5 10s. to 
the C14 at £14, and are made in either 
mahogany or oak. If desired the models 
can be supplied finished in Japanese 
lacquer carried out in a variety of de- 
signs. These speakers do not require a 
specially built amplifier, but owing to 
the sensitivity of the movement will 
function in a satisfactory manner with 
the average broadcast receiver.” A knob 
for adjustment is provided at the. back of 


C.A.V. Baby Grand. 
Bd Five-valve Pedestal 
Xi Cabinet Receiver 
É with hinged frame 
aerial. 


qn 


the instrument and this should always 
be set so that the moving parts do not 
foul the magnet system and thus pro- 
duce a rattle which would naturally lead 
to distortion. : | 
The Celestion Radio. Co., 29-37, High 
Street, Hampton Wick, Kingstom-on- 
Thames. ; 


(98) CENTROID. 


This stand is almost exclusively de- 
voted to- components, though there is 
one complete receiver which- at - once 
attracts the eye. This demonstrates the 
uses to which Centroid products may be 
put in a receiver of typical design. -. 

Screening boxes in copper and alu- 
minium .are on view, and the ‘ingenious 
method of assembly should be noted. 
There are also a series of s¢reened ‘coils 
of rectangular shape, together with non- 
reversible bases. po 

The Centroid variable condensers are 
an attractive job, the vanes being. die-cast 
together. Series of gang condensers 
with screw-down compensating condensers 
are aiso on view. 

Last, but not least, there is a very 
simple and effective slow-motion dial at 
3s. ‘4 

The Camden Engineering Co., Ltd., 
ee Place, Camden Town, London, 

TUAR i 


C.A.V. Musicola Cone Loud-speaker. 


(58) CHAKOPHONE. 


The policy of the Eagle Engineering | 
Co. is the supplying to the public of 
certain receivers described in construc- 
tional articles in this journal, such as 
the ‘‘ Wireless World Everyman Four,” 
“ All-Wave Four,’ the ‘‘Long Range 
Five-valve Receiver,” and the “ Four- 
valve Portable ’’ modified for reception on 
two wave ranges. © The performance of 


these sets is well known to readers and a 


call at the stand is recommended to 
inspect the receivers, which . necessarily 
embody minor modifications, such as the 
fitting of switches in L.F. stages, the use 
of Ferranti plate current meters in power 


stages, and alterations of cabinet work, 


rendering the general appearance more 
attractive ‘than the designs upon which 
they are based. Fér those requiring H.F. . 
transformers for building Wireless World 
receivers a complete range is available, 


-including’ the new transformers specified 


eo 
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with the recently described screened valve 
set. 

Eagle Engineering: Co., Ltd., Eagle 
Works, Warwick. 
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Carborundum R.C.C. unit. 


(18) CHAMPION ACCUMULATORS. 


Accumulator Parts.—<An interesting 
feature is a complete set of ail the neces- 
sary parts by means of which a 60-volt 
ILT. accumulator can be built up in about 
half an hour. The plates are con- 
structed on generous lines, and a capacity 
of 3,000 milliampere hours is claimed. 

H.F. Choke.—A very: compact com- 
ponent for baseboard mounting. The 
winding | is sectionalised, and the self- 
capacity is thus reduced to a minimum. 
It can be used in all positions in a 
receiver where a choke of this type is 
required, 

Tuner.—A very neat unit fitted with a 
single hole fixing attachment, and in- 
tended for panel mounting. The wave 
range covered, when used in conjunction 
with a 0.0005 mfd. variable condenser, is 
200 to 2,000 metres, and reaction is 
avallabie over the whole band. , The price 
is only 12s. 6d. 

The Champion Accumulator Co., 2, 
Prebend Strect, Leicester, 


(88, 89) CLIMAX. 


Some very businesshke mains receivers 
are shown with frame aerial and loud- 
speaker built into the lid. The design 
is very clean and the arrangement of con- 
trols neat. Lhumb-control condenser 


Centroid Screening Box showing method 
of jointing corners. 
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drums are used; there is a volume con- 
trol, and a particularly neat double-push 
mains switch. The mains unit is screened 
to avoid induction effects with the frame. 

Mains Equipment.—A comprehensive 
range of transformers, heavy and light 
duty chokes, resistance units and poten- 
tial dividers are on view; there are prac- 
tically all the materials necessary for the 
coustruction of battery eliminators for 
H.T. and L.T., A.C. and D.C. 

Another corner of the stand is devoted 
to a series of cone lond-speakers, of which 
the most interesting is probably the 
“ Puritan ’’ model, which sells at 37s. 6d. 

The well-known Climax insulators and 
earth pins are again displayed. 

Climax Radio Electric, Ltd., Quill 
Works, Putney, London, S.W.15. 


(227) CLIX. 


The ubiquitous Clix, with its famous 
“Clix” uses, is again present at the 
exhibition, but in a new and improved 
form. Of particular interest are the new 
Clix sockets with special bushings for 
panels made of non-insulating materials. 
In view of the fact that metal panels are 
becoming more and more common, this 
small device should have a widespread 


Centroid Triple Gang Condenser with 
screw-down compensators. 


appeal. Among other innumerable devices 
shown are spade and pin ends, wander 
plugs and valve sockets. It should be 
noted that all the types of plugs shown 
employ the new Clix fittings, with which, 
it is claimed, that far better contact is 
obtained than with the ordinary split pin 
or even the ‘‘banana’’ fitting. Multi- 
plugs for the purpose of connecting up 
batteries, etc., are also on view. One of 
the leading features of this stand is the 
reasonable price demanded for the 
majority of components shown. 

Lectro Linz, Ltd., 254, Vauxhall Bridge 
Road, Westminster, London, S.W.1. 


(255) COLLETT. 


An imposing array of well-made small 
components, such as terminal tags and 
adjustable panel brackets, 1s shown. 
Special spring clips for making rapid 
connection when experimenting are an 
interesting feature, and should appeal to 
the real enthusiast. > One of the most 
interesting features, however, is . the 
Collett self-hoisting aerial pulley, which 
not only makes aerial erection easy, but 
enables broken aerials to be raised in a 
very few minutes. This corsponent is 
made of very heavy gauge brass with tin 
finish for the purpose of resisting 
inclement weather conditions. 

S. H. Collett) Manufacturing Co., 60, 
Pentonville Road, London, N.1. 
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(80) COLVERN. 
All those interested in short wave re- 


ceiver construction either as short-wave 


enthusiasts or for short-wave broadcast 
reception should find an opportunity of 
seeing the special short-wave equipment 
exhibited by Collinson’s Precision Screw 


The Champion H.F. Choke. 
Company. To cover an extensive tuning 
range on short wavelengths plug-in coils 
are essential in order to keep a high ratio 
of inductance to capacity in the tuned 
circuit and to produce a smooth control 
of regeneration by associating each tuning 
inductance with a reaction coil of the 
requisite size. For convenience of rce- 
ceiver construction these interchangeable 
short-wave coils give a simple wiring lay- 
out and leave little to be done to complete 
a set. The construction of a first-class 


set is further simplified by the introduc- 
tion of aluminium panels cut to size and 


fitted with brackets, apertures being made 
for viewing the edgewise scales of the 
new Colvern vertically mounted con- 
densers. ‘These embody new features of 
particular interest to the home construc- 
tor. The short-wave equipment conforms 
to all the constructional requirements of 
the’ Wireless World “ Short Wave II” 
and ‘‘Short Wave IIL” described recently. 
Paxolin and brown Bakelite insulation are 
features in the method of mounting the 
short-wave coils, while the pin connectors 
engage tightly with a snap action on 
spring faces without the difficulty which 
occurs when locating pin connectors in 
the holes. 

Colvern plug-in formers are well 
known, and these are shown in the 
modified form as used in the Wtrelcs: 
World ‘‘ Exhibition Five” for horizontal 
as well as vertical mounting and with 
more liberal pin spacing. 

This company is now specialising in the 
marketing of machined castings and other 
parts for building moving-coil loud- 
speakers. 

Collinson’s Precision Screw Co., Ltd.. 
Provost Works, Macdonald Road, London. 
BLT 


The Champion Tuner, with variable re- 
action. 
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(155 & 156) COSMOS. 
~ Constructor’s Set for A.C. Mains.-- 
This set derives both H.T. and L.T. from 
A.C. lighting mains; the Cosmos H.T. 
and L.T. eliminators are sold as separate 


complete units and would be too bulky = 


Colvern Short-Wave Tuning Coils for use © 
in building ‘The Wireless World ” Short- 
Wave 11 and i111. 


to be included in. the receiver. The cir- 
cuit used is a reacting detector valve, 
followed by two stages of resistance coup- 
ling. The detector valve-holder, which has 
special contacts to accommodate the 
A.C./G@ valve, also contains the grid leak 
and condenser in a moulded container. 
Reaction is of the capacity type, con- 
trolled by a variable condenser, a Cosmos 
H.F. choke suitably deflecting the H.F. 
impulses. The L.F. resistance stage com- 
ponents are contained within the valve- 
holders, which again: have special con» 
tacts for the indirectly heated cathode 
valves. Short- and long-wave’ A.N.P. 
coils are accommodated very close to- 
gether and in the same plane, their astatic 
windings effectually preventing magnetic 
coupling. The Cosmos series of A.C. 
valves has such an excellent mutual con- 
ductance that a set built up on the above 
lines exhibits considerably better charac- 
teristics than is possible with ordinary 
three-electrode valves. Constructors 
having A.C. lighting mains will do well 
to examine this set. 

A.C. Valves.—The convenience of ob- 
_ taining filament current for valves from 
_ lighting mains, thus dispensing with the 
L.T. accumulator, is influencing, manufac- 


Modified Colvern Coil Former now adapted 
for horizontal as well as vertical mounting. 
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-equipotential surface. 
five-pin bases, but an adaptor can he - 


ame 
wee, 


Wireless 
World 


turers to produce a number of types of 


indirectly heated cathode valves. The 
Cosmos A.C./G and A.C./R valves have 
a very high efficiency where this is con- 
sidered in terms of amplification factor 
measured against anode impedance. It is 
claimed that even with the noisiest mains 
these valves give an output free from 
hum, owing to the fact ,that ‘the heater 
is non-inductive and the cathode has an 
The valves have 


obtained so that ordinary valve-holders 
can be used. 

A.N.P. Coils.—The inherent difficulties 
in high- frequency amplification are many, 
but the more important can be classified 


under three headings—magnetic coupling ` 


between coils, stabilisation at fundamental 


‘frequency, parasitic oscillation at high 


fresuency. As the A.N.P..coils are astati- 
cally wound there is practically no exter- 
nal field, and thus magneti¢ coupling, even 
if the coils are adjacent, parallel and not 
screened, is absent. These coils are 
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Cosmos indirectly heaced Cathode Valve 
showing ‘‘ Getter”’ Plate. 


quarter and centre tapped, so that 
neutralisation can be suitably carried out. 
It has lately been found that centre- 
tapped coils produce parasitic oscillation 
on wavelengths far below their funda- 
mental ; to obviate this A.N.P. coils have 
a few turns of resistance wire wound on 
each section. The short-wave coil sells 
at 6s. 6d. and the long-wave at 10s. 6d.- 

Metro-Vick Supplies, Ltd., 155, Char- 
ing Cross Road, W. C. 


(86 & 87) COSSOR. 


Screened Grid Valves.—These valves 
take the form ofa cylindrical glass bulb 
with moulded caps at each end provided 
respectively with three and two contact 
pins. It is arranged that the getter 
enters into the screening scheme by being 
present on the inside of the bulb to a 
point half-way along the valve. Full in- 
formation was not available at the time 
of writing these notes, but it is under- 
stood that two different types of valve 
will be marketed, one for 2-volt accumu- 
lators consuming but 0.1 ampere, and one 
for 6-volt accumulators with a filament 
rating of 0.25 ampcre. 

A.C. Vaives.—Somewhat of the same 
appearance as the screened grid valves 
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with two moulded end caps, but with 
spherical bulbs, these valves are manu- 
factured with indirectly heated cathodes 
to run on raw A.C. from lighting mains 


ce cour 
valves. 


Cosmos Composite Resist 
with valve holder for A. 


suitably reduced in voltage by a trans- 
former which the Cossor Company sup- 
plies. One end cap carries four valve pins 
disposed in the usual positions, the other 
cap carries two terminals to take the 
connections for the heater element. It is 
thus seen that a special valve holder is 
not required, and that little alteration in 
wiring’ is necessary when these valves are 
substituted for ordinary valves. The 
valve pins occupying the normal positions 
for filament pins are shorted within the 
valve cap. Four types at 22s. 6d. each 
are sold tor the following uses: H.F., 
detector or first L.F., resistance coupling, 
and power amplification.  - l 

Three-eiectrode Valves.—There aro 
three series of valves for 2-, 4-, and 
6-volt accumulators respectively, and 
further, there is a valve for suitable 
characteristics for H.F., R.C., L.F. and 
power amplification for each series. The 
filaments of these twelve valves all con- 
sume 100-milliamperes (except the 2-vclt 
power valve, which takes 200 mA.). The | 
Stentor Six (610 Power) is an interesting 
valve having good characteristics ; the irn- 
pedance is 3,000 ohms, amplification fac- 
tor 3.5, ánd at 150 volts H.T. a grid swing 
of over 30 volts can be accommodated on 
the straight part of the anode curve. 
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Cosmos L.T. Battery Eliminator for A.C. 
Valves, giving an output. of 5 amperes 
at 4 volts. 
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Stand to Stand Report.— 

Home Constructor’s Three-vaive Set.— 
This receiver (0-v-2) is sold in the form of 
parts for assembly by the amateur. Com- 
ponents of well-known make are employed 


and the circuit given follows well tried . 


practice. The single layer tuning coils are 
wound on a large-size former, and an Or- 
mond condenser is used for tuning. Rein- 
artz reaction is‘ employed, and the first 
L.F. stage is resistance coupled, while a 
Ferranti transformer couples the second 
to the third valve. Fixed T.C.C. con- 
denseys are used. 

A C. Cossor, Lid., Cossvr House, 
Highbury Grove, N.5. 
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Cossor -Screened Grid Valve, made for 
2-volt and 6-volt accumulators. 


(60) CURTIS. — 
Ufradyne.—The trend in design is 
marked by the development of the port- 
able into a self-contained home receiver, 
including frame aerial, multi-valve re- 
ceiver and enclosed cone loud-speaker 
capable of giving a good rendering of the 


loca] station programme as well as Daven- 


try, and with a good possibility of tun- 
ing tn other stations, thus doing away 
with installing difficulties. The new 
Curtis product is a two-stage H.F. am- 


plier with valve detection and two J.F 


< stages. One. of the H.F. stages is 


aperiodic, und the other tuned so that a 
simple three-cdial operation is obtained 
representing the frame,-the tuned H.F. 
stage and reaction control. 

The frame aerial in this instance is of 
special merit, for, although self-con- 
tained, it is comparatively large and built 
in four sections. There is no dead end 
or disused part of the frame when switch- 
ing from Daventry to the broadcast hand, 


Cossor Indirectly Heated Cathode Valve. 
The two pins at the top connect with the 
heater element. 
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a carefully thought out change over sys- 
tem being effecled by means of a multi- 
contact switch, the circuit arrangement 
altering from the series to a parallel con- 
nection of the sections. The loud-speaker 


Cyldon Bebe Condenser. 


incorporated is the large-size Celestion, 
and the price of the complete set, in- 
cluding valves, batteries and royalties, is 
£30. 

British Curtis Radio, Tt., 11, Red 
Lion Square, London, F.C.1. 

(121) GYLDON. 

This stand should not be missed by 
anyone who takes an interest in crafts- 
manship and perfection of workmanship. 
It is no exaggeration to say that Cyldon 


Cyldon Triple Gang Thumb-Control 
Condenser. : 


condensers could not possibly be sur- 
passed in any of the essential mechanical 
properties required in a variable con- 
denser—rigidity, accurate spacing of 
vanes, perfect fitting bearings, etc. To 
bu.ld a single Cyldon condenser would 
be an achievement, yet these components 
are produced in quantities with aston- 
ishing uniformity and at quite normal 
prices. 

Thumb-control Condensers.—This -sys- 
tem is rapidly gaining in popularity ow- 
ing to the ease with which the con- 
trols of independently operated condensers 
can be centralised and to the nicety of 
adjustment provided by the large dia- 
meter drum and open scale of degrees. 
The Cyldon method of mounting- makes 
use of an aluminium chassis, which also 
serves as a capacity screen. Standard 
Cyldon Log Mid Line condensers are used 
with the spindles running parallel to the 
panel, and units incorporating from one 
to four condensers are available. The 
knurled drums are of Bakelite and pro- 
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ject through a rectangular hole in the 
front panel, for which .a special metal 
“ window ”? and hair line is provided. 
Two or more drums may be locked. to- 
gether if desired to give unified control 
for searching, after which they may be 
operated for final adjustments. The fixed 
and moving vanes and the frame are each 
electrically isolated, so that the units 
are adaptable to all types of circuits. 
Short-wave Condensers.—These are 
very similar to standard Cyldon con- 
densers, the only important point of 


A novel Change-over Switch made by 
- Messrs. A. F. Bulgin & Co. 


difference being the increased spacing of 
the end plates from the fixed vanes. This 
ensures the low. minimum capacity so 
desirable in short-wave work, 
Connection to the moving vanes is made 


. as usual’ through a phosphor-bronze hair 


spring, but the length and shape of ‘the 
spring has been carefully chosen to pre- 
vent turns touching, a circumstance which 
would give rise to irritating noises on 
short wavelengths. 

Square law or Log Mid Line vanes are 
available, and there are four capacities— 
0.0001, 0.90015, 0.0002, 0.00025 mfd., the 
prices being 12s. 6d. 13s., 13s. 6d. and 
14s. respectively. 

‘“ Bebe ” Condenser. —A miniature con- 
denser for capacity reaction, balancing, 
etc., is shown, the workmanship and finish 
of which, even down to the pig-tail con- 
nection, is the same as in the Jarger 
models and performs its function with the 
same precision. It should prove useful to 
the experimenter as well as the set cor 
structar. The vanes are of true square 
law shape. 


The Decko Panel Light and .Indoor 
Aerial Insulator are extremely attractive. 
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Stand to Stand Report.— 

In addition to these special features, 
standard square-law, S.L.F., Leg Mid 
Line and “ gang ” condensers are on view, 
together with a range of Tempryte fila- 
ment control units. 

Sydney S. Bird & Sons, “ Cyldon”’ 
Works, Sarnesfield Road, Enfield Town, 
Middlesex. 


(213) D.X. COILS. 


Carefally designed coils of the plug-in 
type are the predominant feature of this 
stand. Ordinary coils are shown, and 
also those having one or more tappings. 
In addition some extremely compact 
mains units are shown. 

D. X. Coils, Ltd., Glebe Road, Dalston, 
E.8. f : 

(222) DE LA RUE. 


The whole of the display on this stand 
is devoted to the exhibition of high- 


To improve oe tapped plug- 
e 


in coll is now inclu in the Detex 


range. 


class moulding. Almost every variety of 
article employing ebonite was represented 
on this stand, the workmanship being 
of a very high order. 

Thomas De la Rue and Co., Ltd., 
Shernhall Street, Walthamstow, E.17. 


(236) DECKO. 


This firm needs no introduction to the 
enthusiastic experimenter. In addition to 
the large number of devices shown: in 
previous exhibitions there is an ex- 
tremely useful change-over switch of the 
push-pull type, its main use being for 
the purpose of changing over from one 
programme to another, although, of 
course, @ large number of other uses will 
suggest themselves. In view of the ever- 
growing popularity of loud-speaker exten- 
sion and house wiring systems, the new 
wall jacks should not be missed. These 
may obtained in a variety of finishes, 


such as oxidiséd silver, oxidised copper, 


etċ., the wood blocks on which they are 
n.ounted being obtainable in mahogany, 
walnut, or oak, thus -rendering them in- 
conspicuous in a _ well-furnished room. 
They are made for either series or 
parallel wiring. Of particular interest 
also is a new type of indoor aerial 


insulator consisting of a small insulator 


permanently attached to a standard 
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picture hook. The indoor aerial, there- 
fore, may be mounted an inch or so 
away from the wall, thus bringing about 
greatly enhanced efficiency. 

A. F. 
Street, Chancery Lane, London, E.C.4. 


(68) DIBBEN. 


The Allclear §11.—A _ three-valve re- 
ceiver consisting of a detector valve fol- 
lowed by two stages of transformer- 


The Monarch II. (Wm. Dibben.) 


coupled low-frequency amplification. An 
interesting feature of this receiver is the 
provision of two separate compartments, 
one to house the L.T. battery and one for 
the H.T. batteries. The L.T. battery 
compartment is lead lined to prevent any 
loose acid from affecting the other por- 
tions of the receiver. The H.T. com- 
partment is provided with a two-tier re- 
movable tray in which the batteries are 
rested. This greatly facilitates their 
removal from the set when renewals be- 
come nécessury. A remote control circuit 
is incorporated, and employs a_ neatly 
housed relay for operating the valve 
filaments. 
Wan, Dibben and Sone, Southampton. 


(2) DETEX. 
The Detex range of components in- 
cludes a distinctive tuning dial giving a 
fine adjustment with metal cover plate, 
scale and aperture for indicating station 
tuning. All Detex prices have this 
season been reduced, the 3in. Vermo 
dial selling for 3s. Among the com- 


The Dibben: Allclear Il. 


ponents already well known are various 
types of breakjacks, keys and switches, 
a permanent crystal detector and a two- 
coil holder. The new components are an 
H.F. choke and tapped plug-in coil. The 
former is section wound and stands ver- 
tically from the baseboard, three ter- 
minals being. fitted to provide a tapping 

int. Listeners within the shadow of 
5GB will find the. Detex plug-in coil use- 


Bulgin and Co., 9-11, Cursitor 
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ful for improving selectivity. It is well 
made, the moulded plug-in mount being 
particularly well finished. 


Detex Distributors, Ltd. , 125-129 
Rosebery Avenue, E.C. 
(107) DIONOID. 


This new range of batteries includes 
several novel features. The cells are 
contained in a heavy moulded case, with 
a special sealing arrangement for the lid, 
which, however, may be easily removed, 
together with the plates which are firmly 
attached to it. The.usual opaque con- 
tainer makes an examination of plates 


or acid rather a difficult matter, and the 


user is often at a loss to know whether 
gas is being evolved at the end of a 
charge; this difficulty is overcome in the 
Dionoid cells by fitting a small glass win- 
dow, which also shows whether the amd 
level is correct, as an indicating line is 
provided. . 

H.T. batteries in glass cases, but with 
a somewhat simflar sealing device for 
the moulded top, are also shown, as is a 
special gravity bead hydrometer in which 
risk of accidental breakage is minimisad 
by a simple yet most ingenious fitment `n 


Dionoid H.T. batteries. 


the form of a soft rubber flange. This 
useful accessory sells at 3s. 6d. 

Dionoid Battery Co., Ltd., Victoria 
Works, Prince of Wales Road, Darnall, 
She field. ° z 


(206) DONOTONE. 


This instrument, which was one of the 
leading features of last year’s show, was. 
again well to the fore. As is well known, . 
the ordinary type of loud-speaker, apart 
from other defects, suffers from the fact 
that it possesses several resonances in the 
musical scale, that is to say, that in the 
whole of the musical scale there are a 
number of notes to which the loud- 
speaker gives special prominence, the re- 
sult being a blaring effect very dis- 
pleasing to the ear. The older horn 
type of loud-speaker was specially, prone 
to resonance, and, of course, the dia- 
phragm type of instrument, in spite -of 
careful design, is not altogether free from 
this disadvantage. In: the Donotone 
loud-speaker an effort has been made to 
subdue resonance in a very ingenious 
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Stand to Stand Report.— 

manner. Inserted in the instrument are 
a large number of tuned gongs whose 
purpose it is to absorb any resonances of 
which the loud-speaker may be guilty. 
It is claimed also that, using this loud- 


The Dionoid L.T. Cell with observation 
window. 


t peaker after a well- designed amplifier, 
ihe lower end of the musical scale does 
vot suffer from the same attenuation com- 
mon to many instruments. This loud- 
speaker .is obtainable in. many different 
finishes for the purpose’ of harmonising 
with the furniture of various rooms in 
the house. 

Phe Donotone (Reg.) Loud-Spenker, 40, 
Furnicval Street, London, E.C.A. 


The ‘* Donotone ’’ Loud-speaker is de- 


signed on entirely novel lines. 


(162) DUBILIER. 

The “ K.C.” Condenser and Dubilier 
Toroids.—-These new products, which are 
primarily (though not essentially) in- 
tended to .be used together, represent a 
successful attempt to produce a combina- 
tion which will give what is to all intents 
and purposes a ‘‘ straight line frequency ” 
tuning curve. In other words, changes 
in the frequency to which the circuit is 
tuned are strictly proportional to dial 
readings. 


ciple, 


having 
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The condenser is of the one-hole fixing 
type, with a novel and interesting slow- 
motion device giving a reduction of 200 
to 1. There is an alternative direct 
drive. 
into consideration the high standard of 
workmanship and general design, the 
component may fairly be considered as 


extremely. good value at 12s. -The 
capacity is 0.0005 mfd. | 
The Toroids are ‘‘ fieldless’’ high-fre- 


quency transformers, wound on what -is 
generally known as the toroidal prin- 
which gives an electro-magnetic 
field no more intense than that of a 
single turn having the same mean 
diameter. It is thus possible to use them 
without screening, even in modern lightly 
damped circuits. 

The primary is inside-the secondary, 
and there is no neutralising winding, as 
it is recommended that the special bridge 
method of balancing developed by the 


A Dubilier Rectifying Unit. 


Dubilier Co., and shown in their pam- 
phlet, should be used. The short-wave 
transformer is wound ‘‘on air ” ; in spite 
of this it is extraordinarily rigid and 
robust,-and would appear to be capable 
of withstanding quite rough treatment, 
although, as a precaution, a separate base 
is supplied with each coil in order that 
spare ones may be mounted on a board. 
In the pamphlet already mentioned a 
number of other possible uses for the 
transformers are discussed, with accom- 
panyinyg circuit diagrams. One of the 
most interesting suggestions relates to the 
use of the combination (Toroid and K.C. 
condenser) as a heterodyne wavemeter, 
in which the primary acts as the plate or 
reaction coil.: With the calibration as 
supplied, the instrument should be 
accurate enough for the average wireless 
user without additional checking. 
A five-valve demonstration 
two H.F. stages 
use of the components in question. The 
Toroids are placed, on a common axis 
and are only two or three inches apart. 
H.T. Eliminators.—The Dubilier Co. 
have adopted a somewhat unusual, but 
nevertheless eminently practical, method 
in designing their new high-tension bat- 


. receiver 


The vanes are of brass, and, taking | 


traversing the 


Ducon Works, Victoria Road, North 
Acton, W.3. 
(171) EDDYSTONE. 


illustrates the 
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tery eliminators. The D.C. unit may be | 
regarded as the nucleus, ‘and comprises 
a potential- -dividing and smoothing device. 
Two models are available, the larger 
being for heavy currents and where 


pl y wi 
ni mh 


my 


Eddystone Short-wave Inductance Unit. 
The coils are wound with No. 16 gauge 
enamelled wire and are air-spaced. 


specially complete filtering is necessary. 
On A.C. supplies a rectifier is added to 
the D.C. unit, using a specially designed 
valve. 

Electrostatic Gramophone  Pick-up.— 
This component, which is the mos 
recent product, is of exceptional interest, 
and, it is betieved, is quite original. 
Designed for fitting on the tone-arm of 
a gramophone, it is, in effect, a small air- 
dielectric condenser, one plate of which 
is rigidly fixed while the other is free to 
vibrate under the influence of the necdle 
record. A polarising 
potential is. obtained from the high-tev- 
sion battery, voltage variations produced 
being applied to the detector valve of an 
ordinary wireless set by means of an- 
adapter (supplied separately) which auto- 
matically converts this valve into a first- 
stage L.F. amplifier. 

Dubilier Condenser Co. (1925), Ltd., 


Short-wave Unit.— An interesting series 
of air-spaced coils wound with 16-ganze 
enamelied wire and provided with two 
pins for attachment to an ebonite stup 
give scope for experiment on waves be- 
tween 15 and 200 metres. On 30 metres, 
for example, a three-turn aperiodic aerial 
coil could be used next to a six-turn 
coil, part of which would serve as 4 
reaction coupling by the Reinartz method. 
The ebonite strip allows of a third coil 


Aerial Transformer 
on skeleton paxolin former. On. 
right is the Eddystone Coned H.F. Choke. 
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“ Stand to Stand Report.— 

. being attached, which can be hinged to 
. give a variable coupling if desired. The 
_ turns of wire touch the dielectric at only 


three points,. yet the coils are mechani- 


` cally strong... The same type of coil with 
, two-pin fixing is now wound on Paxolin 
.. formers to cover the ordinary B.B.C. 


band. À 


.. . Scjentific Four Receiver.—The circuit 
_and design of this set follow closely that 
‘ of the “ Everyman Four.” 
‘formers on which the aerial and H.F. 
‘Iransformers are wound are slotted so as 


The Paxolin 


to cut down by about 334 per cent. the 
‘amount of dielectric used without impair- 
ing strength. The aerial and H.F. .trans- 
formers have a series of pins to make 
«tontact with sockets on a baseboard, thus 


_ Edison-Bell Hylo Coll, with plug to 
- Change over from short to long waves. 


allowing the coils to be easily inter- 


changed, For Daventry, Litz coils wound 


to the full inductance are used rather 
than loading, and the H.F. stage is not 
cut out. Within each Paxolin tube at 
the top is an ebonite crossbar to facili- 
tate removal of coils. A potentiometer 
is shunted across the L.T., while a con- 
nection from the grid return lead of the 
detector is taken to its moving arm, thus 
giving a volume control by causing the 
‘Input to be impressed either on the bend 
or the straight of the characteristic. To 


prevent H.F. impulses from reaching the 


L.F. portion of the set, a H.F. choke 
is incorporated in. the grid circuit of 
the first L.F. valve. Resistance coupling 


follows the detector and a Ferranti trans- - 


former. 


couples the third and fourth 
valves. ; 


H.F: Choke for Short Waves.—Wound 


on a skeleton former of abont Qin. dia- 
meter, this choke is suitable for wave- 
lengths between 8 and 100 metres.. ‘The 


length of the fine silk-covered winding 


is about 4in., and turns are air-spaced. 
The problem of evolving an efficient H.F. 
choke for short waves is a difficult one, 
but this firm appears to have produced 
an article built on sound lines. 
‘Stratton and Co., Ltd., 
Works, Bromsgrove Street, Birmingham. 
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(153) EDISON BELL. 
Anode Resistance, Wire Wound.—A 


series of anode resistances wound on long. 


slotted spools have certain features which 
distinguish them from the more usual 


AAA 


rt 49%. 
alt hes y » 
Sines 4130, 


“24 reread. 


"ce 


- Edison-Bell Portable Daventry. Sct, with 
one tuning control only. _ 


types now on the market. The end caps 
which form the contacts are about 3din. 
apart, and thus capacity effects, which 
can exist: where somewhat massive metal 
lates are used close together, are absent. 
There are ten slots, and the direction of 
winding is reversed in alternate slots to 
prevent, as far as possible, inductive 
effects. The resistance element is sus- 
pended between clips mounted on a 
moulded ebonite base, and any value of 
resistance between 10,000 amd 100,000 
ohms can be supplied at prices starting 
at 4s. 6d. for the lowest value. The 
current carrying c&pacity of these. resist- 
ances 18 20 mA. 

S.L.F. Condensers.—Two new conden- 
sers, 0.0003 and 0.0005 mfd., are now 
made. Hall bearings are provided at each 


Edison-Bell Wire Wound Anode Resist- 
ance. The length of the resistance spool 
is over 3 inches. 


end of the spindle, which is hollow to 
allow the spur-wheel reduction gearing 
rod to pass through. The reduction ratio 
is 92 to 1, and an extremely smooth con- 
trol is obtained. The vanes are stamped 
from hard brass sheet and have particu- 
larly clean edges, and to prevent hand- 
capacity effects a metal plate, which can 
be earthed, is attached to the under- 
surface of the dial. ; 

“ Hyo?” Coil.—To avoid having a 
number of plug-in coils to interchange 
rupidly from Daventry to the lower 
B.B.C. band, the “ Hylo ” coil has been 
produced, in which 4 small wander-plug 


1s attached to a length of flexible wire, _ 


one end of which is permanently con- 
nected to the last turn of the coil. By 
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inserting the plug into a socket in the 
centre of the coil a suitable proportion 
of the inductance is short-circuited, leav- 
ing a short-wave coil. The manufacture 
of this col was prompted by the intro- 
duction of the regional broadcast scheme. 

Daventry Portable Five Receiver.—This 
set has been designed to receive Daventry 
only and is entirely self-contained, with 
built-in cone loud-speaker and , frame 
aerial. _ There is conspicuous freedom 
from knobs, dials, terminals, etc., and 
virtually only one control exists to tune 
the frame. . The two H.F. valves are 
choke-coupled and are aperiodic, and the - 
detector working on the leaky grid prin- 
ciple is fuilowed by a transformer, which 
is again followed by a final resistance- 
coupled étage; the relative positions of 
these two L.I. corplings is controlled by 
the fact that 1f an anode resistance is 
put anm the detector plate circuit, reaction 
control on Jong waves is made diff- 
cult. A large-capacity two-volt accumu- 


lator is ‘rendered unspillable by the use 
of glass wool to absorb the free acid. 
The price of. this interesting set is £22; 


Marconi rovalfes extra. — 


New Ediswan A.C. Battery Charger 
suitable for use on all common voltages 
and making use of an arc rectifying valve. 


“ King” 3-valve Receiver.—Designed 
for use with an outside aerial this set 
(0-v-2) sells at a popular price and con- 
tains a detector with swinging coil reac- 
tion, followed by transformer and 
resistance-capacily coupling io the last 
valve. The twin coil holder carrying 
the reaction coil is interesting; the first 
turn given to the contro} dial causes tbe re- 
action coil to move away radially from the 
aerial coil, and further movement causes 
a twist of the axis ‘of the coil mount; 
this ingenious movement in two planes 


Ediswan Baseboard Mounting Grid Leak 
Holder. The new type Ediswan tubular 
condenser is shown in the clips. 


- 
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Stand to Stand Report.— 
is brought about by introducing a cam 
into the ordinary friction control. 

A gramophone pick-up device at 


12s. 6d. should attract much attention. 
Edison Bell, Ltd., Edison Bell Works, 
Glengall Road, 5.5.15. 


Wiring is simplified by 


(146) EDISWAN. 


New R.C. Threesome.—As many home 
constructors find difficulty in carrying 
out internal wiring it has been the aim 
in the new three-valve resistance-coupled 
set to limit as much as possible the 
number of connecting leads. To achieve 
this the detector and two resistance- 
coupling units are so devised that many 
of the circuit connections are automati- 
cally completed by means of pin-and- 
socket connectors when the units are 
assembled side by side. As a result, it is 
understood that only five connecting leads 
are required for joining up the tuning 
equipment. 


Absence of wiring is a feature of the new 


R.C. Threesome for home 


construction. 


Ediswan 


A novelty is the production of a grid 
condenser in the form of.a capped sealed 
glass tube of the type adopted for 
grid leaks, though distinguished by being 
blue in colour. From the anode of the 
detector valve is connected the coupling 
condenser, stated to have a value of 0.0007 
mfd., while the anode resistance is of com- 
paratively low value. The second L.F. 
unit, in which a moderate power valve is 
used (the P.V.2), is coupled through a 
low-value condenser. The anode resistance 
servings as its input has a value 
of about 3 mevohms. Anode resistances 
and grid leaks are of the special form 


Wireless 
World 


of construction making use of the Loewe 
patents. A cable battery connector 
further simplifies the wiring. 

For use with the clip-in condensers, 
which retail at 1s. 6d. and are obtainable 
in values of .0.0001 to 0.0005 mfd. and 


0.001mfd., a useful insulating mount with 


the plug-in connectors now fitted to the resistance-coupling 
units of the Ediswan R.C. Threesome. 


clips has been introduced for baseboard 
mountine, 

A.C. Battery Charging Unit.—Making 
use of. an Ediswan arc rectifying valve 
and current limiting resistance, this bat- 
tery charger, which gives 1.5 amperes, 
for charging 2, 4, or 6 volt batteries, re- 
sembles a mains transformer. The heavy 
iron cover plate is pierced for the re- 
cessed valve and resistance holders while 
the removal of the under cast-iron cover 
exposes several terminals so that the 
rectifier can be adjusted for use with all 
common voltages. This battery charger 
is both compact and robust and sells at 
£2 2s. plus the price of the valve and 
resistance. 

A new L.F. transformer retailing at 
25s. is shown for the first time. Both 
primary and secondary are section wound 
and the ratio is 1 to-3.5. 

Edison Swan Electric Co., 123, Queen 

Victoria Street, W.C.4, 

(245) EELEX. 


Among the many types of terminals, 
plugs and sockets, spade ends, etc., several 


The novel Earthing Bowl made by Messrs. 


J. J. Eastick, Ltd. 
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new and well designed types have been 
introduced. The new treble duty -ter-, 
minal is worthy of special attention; 
it is supplied with the top finished in 
various colours and markings for 
easy identification. The terminal is 
so designed that it may be used: in the 
ordinary manner for telephones or other 
connections, and in addition a socket is 
arranged in the top, into which fits an 
Eelex plug so that, if necessary, the plug 
and socket system of connection to bat- 
teries, etc., may be used. This device 
is so designed that a spade head can be 
gripped easily under the head of the ter- 
minal or the plug may be inserted. It 
should be stated that the dimensions 
of the actual plug and socket are the 
same as the ordinary barrel pin and 
socket, 
changeability for using other makes of 
plug or plugs hastily made from valve 
pins. This is a most useful accessory 
which will undoubtedly find its way into 
the design of a large number of home 
constructed sets. 

J. J. Kastick and Sons, Kelex House, 
118, Bunhill Row, London, E.C.i. 

(70) ELECTRON. 

Useful Strip.—This consists of a per- 
forated strip jin. in width which can be 
made to answer a variety of purposes. 
Supports for grid leaks, a connecting piece 
between individual cells in a battery, and 
an carthing clip to wrap round a water 
pipe readily suggest themselves. In addi- 


The New Electron Cabinet Loud-speaker. 
tion, straps for holding grid batteries in 
position can be made up in a few seconds. 
The perforations obviate the necessity 
for drilling holes, and considerable time 
and labour are thus saved. 

The New London Electron Works, Itd., 


Last Ham, London. 
(11) EKCO. 


H.T. Adaptor Type M1.—This is for 
use on a D.C. supply circuit only, and 
fits into the standard Jamp-holder. Its 
overall dimensions are no greater ‘than 
the household electric lamp; it,- forms 
a very compact and useful unit for’ the 
supply of H.T. current to a receiver with 
a limited number of valves. Voltages of 
60, 90.or 120 can be obtained with dif- 


. 


- ferent units, and a maximum current of 
. 10: milliamps is available. 


The price of 
this-unit is only 17s. 6d. ! 
- A ‘comprehensive © range 
eliminators for both A.C. 


of - battery 
and _D.C. 


‘supply circuits are manufactured by this 


firm, and a special model for D.C. only 
enables H.T., L.T. and grid bias to be 
obtained from one unit. . 


p 18 


so that there is ready inter- 
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| Stand to Stand Report.— 
= Mains Receiver.—An “All from the 


mains °™™ receiver dispensing with an out-- 


side aerial is made a special feature, and 
embodies a high-frequency amplifying 
valve, a detector and two stages of low- 
frequency amplification. A switch en- 
ables both short and long wavelengths to 
be received without changing coils. 

E. K. Cole, Ltd., Ekco.Works, London 
Road, Leigh-on-Sea, Essex. 


(259) EMACO. 


A large selection of highly attractive 
cabinets of all types are shown, not only 
for the purpose of housing wireless re- 


FS ag ee aes re a ay ae 


s7 


Earth clip made from Electron * Simpie- 
; Strip.” ' 


ceivers but also for fitting to existing 
reproducing units. The receiver cabinets 
present a very attractive appearance, 
some models having an oval opening in 
the front. The loud-speaker cabinets 
may be obtainéd completely fitted with 
internal sound chamber, and are very well 
finished. All that remains to be done 
is to introduce. one of the many loud- 
speaker, units now upon the market. and 
a handsome cabinet type of .loud-speaker 
is then available at comparatively small 
expenditure. z : 
High quality filament resistances and 
similar components are also shown, but 
probably the most interesting component 
are the new E.M.C. coil, complete with 
screen, which is designed on thoroughly 
scientific lines. 3 
Enterprise Manufacturing Co., Ltd., 
Emaco House, Grape Street, Shaftesbury 
Avenue, London, W.C.2. 


The Ekco Combined Battery Eliminator 
H.T., L.T. and grid bias for D.C. mains. 
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(244) EMPIRE ELECTRIC. 


An exhibit which is completely unique 
in the show is a special station 
locator, consisting of a map, a compass 
and a locating device. By making use of 
this instrument anybody, no matter in 
what part of the country he lives, can 
at once ascertain the exact direction of 
any broadcasting station, thus enabling 
him to rotate his frame aerial or his 
portable receiver to the correct position 
for picking up any given station; the 
whole is enclosed in a unique case and 
can easily be slipped into a breast 
pocket. Needless to say, a high-class 
portable receiver of thoroughly sound 
design is shown. It is very interest- 
ing to note that the weight of this re- 


ceiver is only 15 lb., thus bringing it 


into- the class of a true portable which 
can be carried a considerable distance 
without fatigue. Batteries and loud- 
Speaker are included in the receiver, and 
at the modest price of 10 guineas it is 
good value for money. A de luxe model 
can be obtained for 12 guineas. 

Empire Electric Co., 203, Euston Road, 
London, 


Ekco H.T Battery Adaptor. 


(118) EMPRESS. 


‘‘Glassic ” 4-valve Receiver.—A com- 
bination of high-frequency amplifier with 
neutralised transformer, detector and two 
transformer-coupled I.F. ‘stages, There 
is a wavelength change-over switch and 
another switch, for eliminating the last 
valve. Both L.F. valves are of the low 
impedance type. The increasingly popu- 
lar “ edgewise ” dials are used, and: they 
are mounted side by side so that tuning 
may be carried out with two fingers of 
one hand. As the condensers may be set 
so that they are “in step’’ over a large 
part of the tuning scale, it is almost cor- 
rect’ to say that there is a single control 
only. FE T i 
The same firm produces another and 
cheaper receiver having the same valve 
combination but with a “ gang” con- 
denser for tuning both circuits. It is 
cluding royalty. — 

Empress Radio and Elec.- Co., 105, 
Union Street, Stonehouse, Plymouth, 


priced at £15, without accessories, but in- . 


(94) EUREKA. 
A new product on this stand is the 


Orthodyne five-valye receiver. This is 


419 


entirely self-contained and is intended for 
home use. The finish is excellent and may 
be had in oak or mahogany. The loud- 
speaker, which is housed in the lid, is a 


Four-valve Ekco Receiver H.T., L.T. 
and grid bias from D.C. mains, 


Celestion, and is surrounded by ‘the frame 
aerial. Single dial tuning is adopted and 
the H.F., transformers are interchangeable 
for long and short waves. ie ot 

A new condenser, tbe ‘ Loga-cyclic,”’ 
has been developed to obtain greater 
spacing of the more powerful stations at 
the upper and lower limits of the broad- 
cast band, and other special condensers 
are on view. The “ Loga-cyclic ’’ is sup- 
plied with an ebonite coupling sleeve for 
ganging, and the end moving vane js im- 
dependently adjustable for balancing pur- 
poses. : A Ta 
transformers 


“ Eureka ” and . the 
“ Ortho-cyclic™ condenser are again 
shown. l 

The Portable- Utilities Co. Ltd., 


kureka Hoyse,. Fisher Street, London, 
E ge ot et eee 
(164) EVER-READY:.: _ 

Power Type High-tension Batteries.— 
This is anew and popular size of -H.T. 
battery, the 64-volt model, ‘selling at 
17s. 6d. The whole of the top of the 
battery is sealed against ingress of mois- 
ture by a waxed ‘sheet of cardboard, and 
in order to obtain contact with a wander 
plug this cardboard has to be punctured. 


-= 


The Supreme cabinet, made by the 
Enterprise Mfg. Co. 


The idéa is obviously a good one in. that 
it protects the purchaser from obtaining 
batteries that have already’ been used for 
demonstration, etc. - 

Grid Bias Batteries.—These are now 
made tapped in 13-volt steps. up to 16 
volts. This is an advantage where power 
valves are concerned, as in the past it 
has been necessary to connect two smaller 
batteries in series. 
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Stand to Stand Report.— 

-A feature of importance is the metal 
casing of Ever-Ready high-tension bat- 
teries which, for hcme use and especially 


Station Locator. 
features of the exhibition made by the 
Empire Electric Co. 


One of the unique 


for export work, is of importance for pro- 
tection against moisture. 


Kver-Ready Co. (Great Britain), Ltd., 
IIercules Place, Holloway, NT, 
(167) EXIDE. 
6-volt Accumulator Type 3 ©Z4/1GL.— 
This 6-volt accumulator consists of a 


cleanly moulded container divided into 
three compartments, and is provided with 
a removable lid. The assembly is carried 
out on: similar lines to the self-starter 
batteries used in cars, and will stand up 
to a fairly heavy discharce. 

H.T. Batteries.—A novel feature of the 
new high-tensicn accumulators is the em- 
ployment of 10-volt units from which bat- 
teries of 20, 40 and 60 volts can be readily 
assembled.. Each unit consists of a glass 
container having five separate compart- 
ments, and the plates are constructed to 
have a long life under normal working 
conditions. These units can be obtained 
tapped at every two volts should it be 
desired to employ an accumulator in vlace 
of the usual dry battery for obtaining 
grid bias. 

D.H.G.—The extensive use of low con- 
sumption valves necessitates the employ- 
ment of an L.T. accumulator capable of 
Leing discharged at a very slow rate with- 
out deterior ating or showing signs of inter- 
nal sulphation, and the D.H.G. type of 
, 2-volt cell would seem to be admirably 
suited for this purpose. The plates are 
constructed on the “ mass ”’ principle and 
are very thick. A slow discharge of 1,C00 
hours will not damage the accumulator, 
and in addition this can be left charged 
for a period of six months without sul- 
phation or other detriment. It naturally 
follows that an accumulator of this tyne 


L 


The Empress Classi: Four-va:ve Receiver 
has edgewise condenser dials placed 
side by side. 


-realised ; a coupled aerial circuit, 
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cannot be charged at the normal rate, and 
certain precautions are necessary in this 
direction. The charging rate for these 
special accumulators is marked on the 
instructional label, and must not be 
exceeded, otherwise the working life of 
the cells will be adversely affected. 

Unspillable Accumulators.—The increas- 
ing popularity of the self-contained port- 
able sets would not be so marked if a 
suitable L.T. battery were not abe. 
and the wide range of cells specially con- 
structed for this purpose proves that the 
makers of ‘‘ Exide’’ batteries realise the 
potentialities of this type of receiver. 

Special crates and carrying devices for 
all types of H.T. and L. 'T. batteries are 
provided, and by the use of these the 
burden of carrying the batteries to the 
charging station is considerably lessened. 

Chloride Electrical Storage Co., Ltd., 
Clifton Junction, Manchester. 


(116) FELLOWS. 


‘Little Giant” 2-valve Receiver.— 
There have been interesting changes in 
the cesign of the majority of Fellows 
receivers, including that of this ‘particu- 
lar set. The increasing need for 
selectivity. seems to have been fully 
in con- 
bottom-bend detection, 
Grid bias for 


junction with 
tends to reduce damping. 


The Empress . Concert Receiver, with 
" sang ° control. 


the detector: valve, which is of the high- 
magnification type, is obtained by utilis- 
ing "the drop of potential across its rheo- 
stat, which is connected in the negative 
L.T. lead. Coupling to the detector is 
by means of a resistance of high value, 
and reaction is capacity-controlled. The 
tuning condenser is of the logarithmic 
type, and a metal panel is fitted to this 
and all the new models. 

‘‘ Premier’? 4-vaive Recelver.—The 
general arrangement is similar to that of 
the two-valve set, the same detecting and 
L.F. coupling device being used. ‘lhe 
H.F. valve is coupled by interchangeable 
transformers, balanced by means of a 
fixed neutralising condenser. The aerial- 
grid transformer is also of the plug-in 
variety, and there is a selector switch 
for three or four valves. A special base 
for the batteries is supplied as an extra. 
Both L.F. stages are resistance-coupled. 

Cabinet Loud-speaker.—A reed drive 
transmits vibration to a ‘‘ doped ” fabric 
cone, which is in‘tension. The instru- 
ment is of particularly neat appearance, 
and is supplied in black crystalline finish, 
as well as in oak or mahogany. | 

Fellows Mfg. Co., Ltd., Cumberland 
Avenue, Park Royal, Willesden, N.W.10. 
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(142) 
It is not ouf of place 


FERRANTI, 


to draw atten- 


tion again to the new type of Ferranti 


eater: 
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Exide D.H.G. Accumulator for very slow 
discharge at a low rate. 


audio-frequency T 


the A.F.5. 


Still maintaining the 1 to 3. 5 primary to 


secondary 


ratio, the primary inductance 
is” 120/180 henries when passing 4/2.5 mA. 


Response curves show that with a 17,000. 
ohm four-volt valve of the 0.1 class an 
amplification of 50 is obtained through 
out the larger portion of the audible 


scale. 


The droop in the curve at 50 and 


8,000 cycles is only 8 per cent., quite an 


indiscer nible amount. 


Although the 


curves terminate at 50 cycles, it is under- 
stood that at as low a frequency as 32 
cycles the amplification still remains at 
about 60 per cent. of the maximum, show- 
ing the performance of this transformer 


to closely approach perfection. 
other Ferranti transformers, 
of internally bridging the primary with 


Exide 3CZ4/IGL 6-volt 


1 


Accumulator. 
D 29 


As with | 
the practice 


i 


SEPTEMBER 28th, 1927. 


Stand to Stand Report.— 

a small by-pass condenser is retained. 
An opportunity is afforded at this stand 
of examining the unique construction of 
Ferranti transformers. 

Radio Meters.—The introduction of a 
range of first-grade meters at moderate 
prices -has long been awaited by the radio 
industry, and--the new Ferranti meters 
will contri bute largely to the obtaining of 
improved reception by revealing errors in 
the working conditions of valves. 
in externa] finish to high. grade instru- 
ments- the new meters are fitted: with 
1’ Arsonval jewelled movements, a unique 
design of magnetic circuit, a fuse to pro- 
tect the winding and, in the case of the 
three-range instrument, a switch which in 
changing the scale alters the external cir- 
cuit connections. External short circuits 
are-avoided by using moulded cases. A 
comprehensive range of milliammeters and 
voltmeters are sold at the low price of 
30s., and the descriptive pamphlet giving 
types and sizes is well worth securing. 

Permanent Trickle | Charger.—Un- 
heralded, an entirely new form of battery 
charger has made „its appearance in the 


-One of the new low-priced Precision 
Meters of Ferranti. 

Ferranti range. Little technical informa- 
uon is available although it is understood 
that the rectifying unit is of the dry 
type and at the same time mdestructible, 
as evidenced by the fact that access can- 
not be readily obtained to the interior. 
It has no valves to burn out, chemicals to 
renew, or vibrating parts to get out of 
order. The charging rate is 0.5 ampere. 
Ferranti Component$.—It is interesting 
to observe that bridging condensers and 
anode resistances, together with specially 
designed low-frequency chokes of large 
current-carrying capacity, as well as a 
lond-speaker of the horn type, are new 
erranti products making their first 
appearance at this Exhibition. 

Ferranti, Ltd., Hollinwood, Lancashire. 


(81) FORMO. 


-Formo-Densor.—This component pro- 
vides a means: of varying the- capacity 
Letween ‘small’ limits in a coupling con- 
euser. The dielectric is. mica, and the 
constructor will find many uses in which 
a sight adjustment of capaçity, where he 
as. | itherto. ised a. fixed condenser, is 
of importance... : 


Muminàted Condenser Dial.—When re- - 


Mers are ‘operatéd in a dark corner of 
a room this: condenser .dial, behind: which 
ls a small fash lamp bulb operated from 
the L.T. battery, will: prove of value. 
A semi-transparent ivorine scale is read 
through a. small window, and a template 
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is provided so that the correct-shaped 
hole can be cut in the panel. 

Ganged Log Condensers.. Logarithmic 
condensers provide the only -proper means 
of simultaneously tuning two or more 
circuits, and so as to arrange for the 
ganging of separate single condensers a 
small universal joint giving slight flexi- 


The Ferranti Battery Charger embodying 
a new type of dry rectifier. . 


bility to the drive can be supplied. This 
is considerably cheaper than purchasing 
a built-up ganged condenser. 

individual Ganged Condenser.—The 
unique design of this instrument in which 
there are three separate condensers is 
such that, although the three sets of 


- moving vanes are controlled by the centre 


vernier dial by means of a linking ‘arm, 
individual adjustment can be made to 
each condenser,- if necessary, to ensure 
their remaining in step. 

The collapsible aluminium screening 
box to contain all the components for a 
high-frequency stage will appeal to these 
who appreciate that stability is not only 
obtained by neutralisation of the valve 
capacity. sa co 

The Formo Co., Crown Works, Crickle- 
wood Lane, N.W. i 


(140) G.E.C. 
6-valve Stabilised Receiver. 


Duplicate 


H.F. equipment to cover the long and 


short broadcast wave range is a feature 
of this stabilised receiver, consisting of 
two H.F. stages, valve detector, and 
three L.F. stages. The multi-contact 
wave change device is cleverly designed, 
znd consists of double springs for every 
contact, engaging on short pins project- 
ing from the H.F. screening boxes. By 
means of a breakjack the output from a 
gramophone pick-up can he applied to 


The new Parex Screened Valve Holder _ 


seen at the stands of several wholesalers. 


“seen 


ture type. - . 
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the. L.F. amplifer, which, by the way, 
would seem to be a feature of.all ‘“ Geco- 
phone ’’ sets this season. Two forms of 
volume control are fitted, one regulating 
the filament current to the H.F. valves 
and the other a potential divider in the 
L.F. amplifier. 

S-vaive Portable.—This is an entirely 
hew set incorporating two H.F. stages 
tuned by. means of two dials.. A 
two-position range switch changes over 
from 250-650 to 740-2,200 without re- 
course to the changing of: plug-in coils. 
The L.F. stages are transformer-coupled, 
the output operating “a cone loud-speaker 
built in the cabinet. 

Combined H.T. and L.T. Battery 
Charger.—n entirely new accessory is a 
compact electrolytic rectifier giving out- 
put suitable for H.T. and L.T. battery 
charging. The H.T. rectifier consists of 
four small cells for full-wave rectification, 
and the L.T. output is obtained from a 
three-electrode electrolytic rectifier of 
slightly larger dimensions in a single 
container. | Diag 

Banks of H.T. batteries are also to be 
fitted with suitable electrolytic 
rectifiers so that the batteries can be 
readily put on charge. 

Cone Loud-speakers.—The 
and drive of last season’s 


diaphragm 
“Standard ”’ 


Formo-Densor : Small-capacity Variable 
Condenser with mica dielectric. 


cone loud-speakers are how avail- 
able in other mountings. One con- 
venient form is an arrangement for either 
hanging from a picture rail or for stand- 
ing vertically, and another is fitted in a 
walnut fire screen, the increased dimen- 
sions probably improving the acoustic 
properties. In the cabinet range, owing 
to the increased available depth, a deeper 
cone can be accommodated, the sides 


being actually curved so that the dia- 


phragm is conoidal in shape. The drive - 
and mechanism is of thè balanced arma- 


Osram Valves.—A new valve of the. 
super-power type has been added to the 
2-volt Osram range having: an impedance 
of 3,000 ohms and the relatively high 
amplification. factor of 3.5. This resųlt is 
obtained -by large filament surface area, 
the filament being long, in the form of a 
‘“W,” and passing a current of 0.4 
amperes. Other new valves are the 
4-volt series D.E.L., D.E.H., and 
D.E.P.410. aor tae g 

As a guide to the home’ constructor a 
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Stand to Stand Report.— 
receiving set is: shown using the new 
Osram screened valve, type S625. The 
tuning inductances only are in metal 
boxes, though screening for the tuning 
condensers and wiring results from 
placing the condensers in the recesses 
between the meta] boxes. A pamphlet 
is available giving full information con- 
cerning this valve and showing in a cir- 
cuit’ diagram exactly how to use it. 
General Electric Co., Ltd... -Magnet 
louse, Kingsway, London, W.C.2. 


Formo Collapsible Screening Box for a 
stage of H.F. amplification. 


(69) GAMAGE. 

Remote Control Relay.—This relay is 
intended for use in receivers embodying 
a remote control circuit. Current is con- 
sumed only at the moment of operating 
the relay, and no wasteful drain is there- 
fore imposed on the battery. The switch 
is enclosed in a mahogany box and all 
brass contacts are heavily lacquered. 

A.W. Gamage, Ltd., High Holborn, 
E.C.1, 


(66) GAMBRELL. 


3-valve Mains Receiver.—The Cabinet 
three-valve receiver has been designed to 
work entirely from the house mains, two 
models being available, one for D.C. 
mains and the other for A.C. mains. The 
receiver is totally enclosed in a hand- 
somely finished cabinet constructed from 
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Formo Illuminated Dial. 


On the left is a 
template for cutting away the panel. 
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various Indian woods. The receiver 
embodies a high-frequency amplifier, a 
detector and one stage of -low-frequency 
amplification; selectivity, simplicity of 
operation and quality of reproduction 
have been given preferemce over sen- 
sitivity. 

The D.C. mains model can be obtained 
with an additional stage of L.F. ampli- 
fication, and a switch is provided to 
enable three or four valves to be brought 
into operation. When the switch is in 
the three-valve position the first L.F, 
stage is put out of circuit, the last valve 
being used under all conditions as the 
output valve. : l 

Inductance Coils.—A]l} Gambrell coils 
can now be obtained with a tapping 
brought out from the electrical centre of 
the coil, thus enabling their employment 
in neutralised tuned anode circuits where 
a centre tapping is required. It is in- 
teresting to note that since the first coil 
was made 15,000,000 of the small strips 


spacing each layer have been used. each 


one having been assembled by hand. 
Buzzer Wavemeter.—This wavemeter 
has been designed to meet the require- 
ments of experimenters who desire an 
accurately calibrated instrument for re- 
search work, A switch enables the 
buzzer to be put in or out of use as the 
eceasion demands, The new Gambrell 
buzzer is incorporated, and when the 
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The Wave-change Switch fitted to the H.F. intervalve coupling of the Gecophone 
Six-valve Receiver. 


most suitable adjustment has been found 
will remain constant over a long period. 

The instrument can -be supplied with 
coils and charts to cover wavelengths of 
from 20 metres to 7.000 metres, and each 
coil is separately calibrated. The price 
of the wavemeter type D with two cali- 
brated coils is £5. 

Heterodyne Wavemeters.—In many re- 
spects similar to the buzzer type of wave- 
meter but embodying an oscillating 
valye. Calibrated coils to cover wave- 


lengths of from 50 to 7,000 metres can 


be supplied with this instrument. . >- 
Fambrell Bros., Ltd., 16, Victoria 
Street, London, S.W .1. l 


(45-48) GENERAL RADIO.. 


The standard two-valve receiver has 
been completely redesigned, and includes 
several interesting features. The circuit 
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arrangement comprises a regenerative de- 
tector followed by a transformer-coupled 
L.F. amplifier; reaction is controlled by 
two moving coils operated through a re- 
duction gear. Waveband change is by 
means of a switch which eliminates a part 
of the aerial coil for short-wave reception. 


A useful plug, the tags being released bya 


plunger. A new G.E.C. product. 


The valves are of a new type, having 
double “ V ” filaments with an external 
connection. When one filament is broken, 
or when its emission fails, the other may 
‘be put into circuit. .The consumption is 
slightly over 0.1 amp at about 1.4 volt. 
The holders are of interesting design, 


with spring contacts to the pins and a 
single-turn helical phosphor-bronze sprinz 
us a Shock-absorber. ‘There is no solid 
dielectric between the pins, ie 

The provision of a new two-fluid pri- ! 
mary cell. as standard L.F. equipmient may ` 
be regarded as revolutionary. .A zine“ 
electrode is contained in a porous pot, 
which is in turn surrounded by a carbon 
plate, the whole being fitted in a moulded 
case. The cell is re-charged with two 
solutions prepared by dissolving tablets in 
tap water, and a new zine (which is, of 
course, consumed during the process of 
discharge) is supplied with each charge. 
The title of “ Filonator’’ is applied to 
this cell, which is sold separately. 

The loud-speaker, with a 4-inch metal 
cone, is included in the cabinet, on tha 
front ‘panel of which are mounted two 
edgewise dials (for tuning and reaction), 
an ‘on-off’? switch, and a wave-change 
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“switch. Magnifying glass windows facili- 
“tate the reading of ‘dial settings. 
General Radio Co., Ltd., 235, Regent 
Street, W.1. 
(235) GILLAN. 


_ Those who are in search of a really 
high-class receiver, which at the same time 
is relatively inexpensive and tastefully 

. designed. in the matter of external 
appearance,, might well consider a 

= visit to this'stand. A large number of 
high-class ‘models are shown, from the 
small and inexpensive one-valve set to 

the large ‘‘Monodyne 4” receiver. In 

' addition, a soundly constructed portable 
containing an intérnal joud-speaker built 
on novel lines should not be missed. 
Various other components, such as the 
Gillan ‘‘ Charge Adapta °’ for charging 
wireless batteries from the lighting 
system of motor cars, should also be 

-examined by the visitor. 

Gillan Radio-Flectric, Ltd., 64, High 

Holborn, London, W.C.1. 


(78) GOTTLIEB. 


Instrument Wires.—A good selection of 
all types of wire is demonstrated in plain, 
enamelled, cotton and silk coverings. 
Those who wish te wind their own coils, 
chokes, etc., should find interest in this 
exhibit. | l 

~Xtratone Pius Valve Unit.—This is a 
device for quickly incorporating a further 
stage of L.F. amplification in an existing 
‘receiver. It takes the form of a small 
, 3-ineh cylinder, . with four pins in the 
base to plug into the valve-holder of the 
last valve of the set. Two valve-holders 
are placed at the top of the unit, and by 
inserting valves in these a further stage 
of résistahce capacity coupling is added 
without: altering the wiring of the set. 

J. L. Gottlieb and. Co., Ltd., 89, Upper 
Thames Street, London, E.C. 


(218). GRAHAM FARISH. 
A very interesting R.C. coupling anit 
in which, by means of a special design of 
fitting, it is possible to mount the unit 
in several different ways is to be seen 
The anode resistance and grid leak are 


A new G.E.C. product. An Electrolytic 
Charg :r for H.T. and L.T. oatcaci:s. 
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guaranteed’ by the manufacturers to be 
absolutely constant in the matter of re- 
sistance and are quite unaffected by cli- 


matic conditions or by the application of 


high voltages. It is stated that one 
of the tests which had been carried out 
was alternately boiling and .then con- 
necting across electric light mains, subse- 
quent tests showing no change in resist- 
ance value. The standard type of grid 
leak selling at the extremely low price 
of 1s. d. particularly meets the re- 
quirements of the amateur owing to the 


fact that it is fitted with spring plungers - 


at each end. This not only enables it te 
make good contact with the clips supplied 
by the firm, but also means that it may 


“7 
oD 


The G.E.C. Cone Luud~speaker. The clip 
may be used for supporting from the 
picture rail. 


be used with any make of clip. Few ex- 
perimenters have not been annoyed at 
some time or other when using leaks and 
clips of different manufacture in their re- 
ceivers to find that the grid leak was 
either too large or too small for the clip. 
This device completely overcomes this 
aifficulty. Anode resistances are also ob- 
tainable with spring plunger ends, thus 
rendering them of equal utility. . 

_ Lhe Graham Farish Manufacturing Co., 
17, Mason’s Hill, Bromley, Kent. 


(201) GRAHAM (R.F.). 


On this stand is shown a large 
variety of ‘the well-known ‘‘ Norbex ” de- 
vices for wireless receivers, including 
plugs and sockets of various types, panel 
mounting valve sockets, and other inter- 


esting features of a similar type. Of 


particular interest is a universal crystal 
detector made to nlug into any valve re- 
ceiver. Supposing that batteries fail in 


423 


the middle of an interesting item in the 
programme, by insertion of this device 
crystal reception can be carried on 
straight away on the telephones. o 

R. F. Graham and Co., Norbiton Engi- 
neering Works, 45 and 47, Cambridge 
Road, Kingston-on-Thames. 


Pee te i OT BER T: A a À 
TY Win NRE A tte 
“~ MEE DRA wd o AAN ewe S, . 


Gambrell 4-valve Receiver for A.C. mains. 


“1 (211) GRIPSO. 

The chief feature of this `stand is a 
large number of well-finished small com- 
ponents, including ‘ terminals, earthing 
clips, pin ends, wander plugs, spade tags, 
etc., which are justly proving very popu- 
lar with the more discerning of the visi- 
tors to the Exhibition. From a close 
inspection of the articles. shown it is 
evident that they have been designed as 
a result of considerable practical experi- 
ence. 7 i 

L. H. Reid and Co., 32, 
Street, London, S. W.1. 


(4t) GROSVENOR BATTERIES. 

A large variety of high-tension batteries 
are shown on this stand, ranging from 
108-volt high-tension units at 15s. to 9- 
volt grid bias batteries at 1s. 11d. These 
batteries are of comparatively small. 
dimensions and are admirably sfiited for 
use in portable receivers. i 

On the stand is a long list of. manu- 
facturers òf portable sets who make use 
of Grosvenor batteries in their products. 

The Grosvenor Battery Co., Ltd., Gros- 
aenor Works, Lower High Street, Wat- 
Jord, Herta. : 


Victoria 


The General Radio Standard Receiver. 
Filament current is supplied by a new 
type of two-fluid cell.. 
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(168). HALCYON. 


Portable 5-valve Receiver.—This set is 
entirely self contained, with Celestion 
Joud-speaker built in; it has a very neat 
appearance, and the cabinet work is of 
the highest order. Above the grille which 
covers the loud-speaker is‘a hinged lid, 
which’ when shut conceals the recessed 
controls. ‘here is only one tuning dial 


- Gottlieb’s -Xtratone double-valve fit- 
«ment, whereby an extra stage of L.F. can 
< . be added without alteration to wiring. 


for the frame aerial, the two high- 
frequency valves being choke-coupled and 
aperiodic. | Capacity-controlled. reaction 
gives a smooth means of controlling 
volume, and an interesting feature is the 
provision of a small red flash-lamp bulb 
which glows when-the valve filaments are 
alight. By means of a low-capacity 
switch added inductance can be brought 
into circuit for long-wave tuning; it is 
thus unnecessary to make use of any plug- 
in units either in the aerial or the H.F: 
stages. Should greater volume of signals 
than that given by the built-in loud- 
speaker be required, an external loud- 
speaker may be plugged into a socket pro- 
vided for that purpose. An outside aerial 


The Graham Farish R.C. Unit. 


and earth may be used if desired, when, 
of course, the directional properties of 
the frame are no longer useful. The 
weight of the set with 48 ampere-hour 
accummlator is only 35 1b., aud the price 
complete and including royalties is 32 
guineas. Ma 

Halcyon Wireless Supply Co., Ltd., 
110, Knightsbridge, S.W.1. 


(112) HART. 


Small-sized high-tension accumulators 
are of. little use in ambitious receivers 
having two or three paralleled super- 


power valves in the output stage, and for 


heavy duty a battery with a capacity of 


e 
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6,000 milliampere-hours has been pro- 
duced. These are sold in 10- or 15-cell 
units (20 or 30 volts), mounted in a solid 
teak crate in such a manner that one 


The Graham Farish Plug-in Coil is very 
substantially built. 


battery may be placed on top of another 
in order to economise space. ‘The celis 
are contained in cylindrical glass Jars 
with sealed tops. 


Another battery, with a capacity of from 


1,500 to 3,000 milliampere-hours, depend- 
ing on the rate of discharge, is assembled 
in glass containers having separate com- 
partments for six cells, and internal ribs 
to avoid the need for separators. 

Hart Accumulator Co., Ltd., Marshgate 
Lane, Stratford, E.15. 


(114) HART COLLINS. 


‘‘ Portable Five.’-—A receiver of par- 
ticularly pleasing appearance supplied in 
either an oak or mahogany cabinet. 
Tuning control is by a single condenser, 
as the two high-frequency stages are 
coupled by chokes which “ peak” on the 
short waveband and act as pure chokes on 
long waves. “Hartley”? type reaction 
between the detector and frame and de- 
tector is included. i 
` g-valve Cabinet Receiver.—In the new 


with 


Halcyon Portable Five Receiver 
single tuning control. 
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three-valve receiver (detector, two L.F.) 
provision for connection of a gramophone 
pick-up is provided by a jack, the con- 
tacts of which automatically convert the 
detector into a first stage L.F. amplifier 
by making a suitable change to its grid 
bias voltage. The change from long to 
short wavelengths (or vice versa) is made 
by a switch, and a special short-wave coil 
for waves of the order of 100 metres is, 
also supplied. The batteries are contained 
in the cabinet. 


“Hart Collins, Ltd., 38a, Bessborough 
Street, S.W.1. > N 
(254) HENDERSON. > 


.One of the most interesting exhibits 
shown is the “Kwik” Tester, which 
consists virtually of a small obldng .box 
on which are mounted a valve holder 
and i Neon lamp. With this instrument 
not only can a rapid point-to-point’ con- 
tinuity test be made of -wiring connec- 
tions hut instruments such as J..B.’ trans- 
formers and chokes can be examiried ‘ina 
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i 
The Hart Large-capacity HIN Battery. 


manner far more rapid ‘and. satifgfactory 


than the old ‘‘telephones and diy -cêtt” 
method. A modern valve, whith, :owing 


to its absence of filament glow, eee 
visible. indication. of whether or no» its 
filament has burnt out, ean be inserted 
in the valve-holder provided and. the re- 
quired information immediately obtained. 
At the modest price of 12s. 6d. this 
tester should find its way into every en- 
thusiast’s wireless den. Other and more 
ambitious testing instruments employing 
the Neon lamp principle are on show. 
H.T. battery eliminators suitable for 
D.C. mains are shown in great sariety, 
from the No. 1 unit, which stpplies: an 
output of 12mA. at 60 volts, to the No. 
4 (a), which gives two variable and one 
fixed voltage tappings, being thus emin- 
ently suitable for the experimenter. The 
A.C. unit, which has been designed by a 
very well known radio engineer, émploys 


D`24 


ee 


SEPTEMBER 28th, 1927. 


: Stand to Stand Report.— 
' ` full wave rectification, and gives an out- 
“put sufficient for even the largest type of 
receiver. 

The Henderson portable receiver, which 
is designed for both long and short wave- 
lengths contains a built-in Celestion loud- 
speaker and presents a very handsome 
appearance wmicms is in keeping with its 


" Hart- -Collins Portable Five-valve Receiver. 


‘well: “designed “circuit. A. waterproof 
a is also supplied for the instrument. 
d. Henderson and Co., Ltd., 351, 
Put, ‘Toad, South Kensington, Lon- 
don, S. WV 10... i e a 


„eel: 0 (258) H.T.C. 


“Some - extremely , attractive receivers 
ate seen on this stand, together with 


several’ mode's; of H. T. -eliminators and. 


‘THe Hart. Collins Cabinet Three with © 
cnciosed batteries and provision for 
100-metre reception. 


L.T. chargers which have evidently been 


very carefully constructed. Probably the 
most interesting feature of all is. the 
two-valve ‘Set, which.’ can” be’ obtained 


complete. with loud-speaker for. the very - 
reasonable: sum of £6 4s. It should bẹ- 
‘pointed out that this price includes ‘the. 


complete outfit. Arrangements can. also 
be. made to obtain the receiver on the de- 
ferred payment system on very reasonable 
terms. A complete three- ae receiver 
on the same terms can also be obtained, 
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and the moderate price of 8 guineas is in makes its first appearance this year, and 


its favour. 

The H.T. Electrical Co., Ltd., 2, 
Boundaries Road, Balham, London, 
S. W.12. | 

(148-149) IGRANIG. 


L.F. Transformers.—Three types of L.F. 
transformers are proininent among the 
new components manufaciured by this 
company : the type G, in two ratios, 3.6 
to 1 aud 7.2 to 1; type F, 3.5 to ie and 
the metal-shrouded Super Audioformer. 
The lower ratio of the G type is intended 
for use in the first stage of an amplifier, 
and the 7.2 to 1 ratio in the second stage, 
or in the anode circuit of low impedance 
valves. : 

Micro Condenser and Balancing Con- 
denser.—The micro condenser and balanc- 
ing condenser are now made for both 
panel and. baseboard mounting, the later 
type being provided with a long ebonite 
handle to keep down hand capacity 
effects. The panel mounting type is fitted 
with a conical metal sheath, and the 
spindle is in two parts joined by an 
ebonite link. This method of construc- 
tion enables the condenser to be attached 
to a metal panel withcut first bushing the 
holes with insulating material, 

H.F. Choke.—Low-frequency oscillation 
in a multi-vaive set is often caused by 
H.F. oscillations finding their way into 
the L.F. portion of the amplifier, and the 
high-frequency choke made by the Igranic 
Company will prove an effective filter 
when included in the anode circuit of 
the detector valve, with the usual by- 
pass condenser to negative filament. 

H.T. Supply Units.—Included in the 
range of battery eliminators for A.C. 
mains is an auto-charger H.T. unit which 
supplies the required anode potential to 
the valves of the receiver, and charges 
the L.T. accumulator when the set is 
not in use. A special cut-out is incor- 
porated which switches off the charging 
current when the accumulator is fully 
charged. The advantage of this is that 
the unit requires no personal attention 
and the accumulator cannot be damaged 
by overcharging should this be left con- 
nected to the supply for a longer period 
than ‘would otherwise be necessary.. A 
red lamp glows when the unit is supply- 
ing- H.T. and L.T..to the receiving set 
and a green lamp is alight .when the 
accumulatcr is being charged. “When the 
automatic „cut-out comes into .operation 
and disconnects the accumulator from the 


charging circuit the green lamp is ex- 


ringuished. `~ An ammeter indicates. the 
rate of charge and discharge or the L. fA 
accumulator. 

- Supersonic Heterodyne Outfits. When 
it is desired to receive distant stations 
under, the shadow of a main broadcasting 
station a receiver possessing a very high 
degree of selectivity is called for. The 
supersonic heterodyne receiver enables 
distant stations to be .recéived under 


. these conditions, even though their wave- 


lengths are closely related. to that of the 
local. The Igranic six-valve and seven- 
valve. supersonic outfits will. therefore be. 
of interest to all who desire to achieve 
this in similar circumstances. The- 
six-valve outfit was shown at last season’s 
exhibition, but the seven-valve outfit 


' 


employs a circuit similar to thal med 
in the Neutrosonic Seven, namely, a silage 


of H.F. ampliñcation before the first’ 


detector valve, a separate oscillator, 
second detector, and one slage of low- 
frequency amplification. 


Hendersu.1 Portable Recciver, with Celestion 
Loud-speaker built in. 


Short-wave Outfit.—An exhibit of out- 
standing interest is a kit of parts from 
which a three-valve short-wave receiver, 


embodying a high-frequency amplifier, can ` 


be constructed. - The question of H.F. 
amplification on wavelengths in the region 
of 20 metres has always Leen one of con- 
siderable controversy, but hy che cweful 
design of the H.F. transformer and 
special attention to perfect weutralisation 
of the circuit this company have ovei come 
the difficulty. The essential parts, con- 


sisting of two special short-wave H.F.. 


transformers (20-40 metres), two mounting 
bases, aluminium screens, and three 
special H.F. chokes,- are priced at £2 5s. 
The wavelength can be extended to 8) 
metres if desired, and for this purpose 
two additional HLF. transformers, which 
cover the wavelengths 40-80 metres, are 
available at 19s. the pair. 


The Henderson “ Kwik Tester’’ is ex- 
tremely simple. - is 
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Daventry Portabie Set.—A  5-valve 


‘portable receiver for the reception of 


Daventry, 5XX, employs a circuit con- 
sisting of two H.F. valves, a detector, 


“and two L.F. stages, the first being 


resistance-capacity coupled and the 
second transformer c 


reception using an elevated ‘aerial and the 
usual earth connection a five-valve neu- 


tralised receiver has been designed. This- 


incorporates two stages of stabilised H.F. 
amplification, and the construction is in 
accordance with the usual high standard 
linked with the name Tgranie. - 

[yranic Electric Co., Ltd., Elstow 
Works, Bedford. 


- A popular two-valve outfit, a product of 
the H.T. Electrical Co. 


(49) INDURITE. 


The average wireless user will not be 
famiiiar with the moulding material pro- 
duced by this firm. Neverthe‘ess, in spite 
of the fact that it has been only recently 
introduced on the wireless market, it is 
already used by several well-known 
manufacturers. Its insulation resistance 
is hich, mechanical strength is good and 
mouldings are exceptionally clean. The 
fact that it is fireproof is conclusively 
demonstrated, and its colour is stated to 
be unaffected by sunlight. Eighteen dif- 
ferent colours are supphed, as well as 
grained surfaces. Two-colour mouldings 
may be produced at a single operation. 

fandurite, Ltd., 430, New Stone Build- 
ings, 52, Chancery Lane, London, W.C.2. 


(229) J. R. WIRELESS. 


Several attractive articles are shown, 
including a wavetrap and a three-valve 
receiver, In view of the fact that elec- 
trical reproduction of gramophone music 
is becoming popular the visitor should 


not fail to examine the electrical pick- 
up and amplifier. A large number of 
plug-in coils and six-pin type coils 


-comp-ete with screen are also shown. 


The J.R. Wireless Co., 6 and 8, Rose- 
bery Avenue, Clerkenwell, K.C.. 
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(230). SUNIT. . | 

Those amateurs. who find difficulty m 
soldering could not do better than pay 
a visit to this stand, where Jumt wire, 
which requires no solder and no flux, is 
shown. This wire carries its own supply 


The Igranic Short-wave Outfit assembled. 


(85) JACKSON BROS. 


Neutralising Condenser.—The electrodes 
of this condenser take the form af con- 
centric cylinders with a dielectric of 
glass. A smooth control is arranged by 


tbe inner cylinder having a fine threaded 


control. rod to. which is fixed an ebonite 
knob.’ This condenser is for baseboard 
mounting only. The minimum capacity 
is 1.5 and the maximum 20 micro- 
microfarads. 

Log. Gondensers.—A good range of 
logarithmic condensers is being shown 
both as single condensers and ganged 
multiple condensers. The spindles are 


all arranged with ball bearings at either ` 


end, and _slow-motion devices having 
friction drives are fitted as optional. In 
the ganged condensers slight differential 
movement is obtained by “allowing small 
latitude of movement between individual 
condensers, which can be arrested at.will 
by a grub screw. 

Jackson Bros., 8, Poland Street, Oxford 
Street, W.1. 


of solder in a groove on each side of the 
wire, and all that is needed is the tonch 
of a hot iron and the job is done. For 
those, however, who prefer to make use 
of ordinary solder and flux, the Junit 
Pearpoint soldering iron is available. 
This device, by a very ingenious arrange- 
ment, reduces the troubles of ordinary 
soldering by the novice to a minimum. 

Junit Manufacturing Co., Ltd., 


“ Napier House,” 24-27, High "Holborn, 
London, W.C.1. 


(221) L.E.S. 


The principal attraction shown by this 
firm is an interesting radio-control 
clock designed for switching the wireless 


« receiver on or off at any predetermined 


time. Being wholesalers, most of! their 
stand is devoted to the products of 
various manufacturers which are -dealt 
with elsewhere. 


London Electric Stores, Btd., 9, St. 
Martin’s Street, Leicester Square, W.C.2 
> | 


Receiver assembled from the Jgranic seven-valve Supersonic Outfit. 


D26 


SEPTEMBER 28th, 1927. 


Stand to Stand Report. — 
a (117) LAMPLUGH. 


Panel Plate.—It seems probable that the 
, average amateur welcomes any device 
which relieves him of the less interesting 
and mechanical side of home construc- 
tion. If this opinion is correct, this com- 


‘Auto-charger and H.T. Battery Eliminator; 
i an Igranic product. 


. ponent should appeal to those who are 
about- to make up simple detector-L.F. re- 
ceivers. It comprises a tuning condenser, 
tuning unit with switch to short-circuit 


the long-wave section, and a swinging re- . 


action coil These components are 
mounted on a nicely-finished oval metal 
plate (gilt or silvered) measuring 8in. by 
4in. This may be mounted on a wooden 
panel in the easiest possible’ manner. as 
the plate itself serves as.a drilling 
template. | 

An excellently finished but low-priced 
two-valve set selling at £6 5s., with 
- royalty included, is also exhibited. The 
above-mentioned panel plate is used in 
its construction. — 

Lampluyh, Ltd., S. A., King’s Road, 
Tyscley, Birmingham. 


‘Igranic Power Transformer for Battery 
4 Eliminators. 


(105, 106) LANGHAM. 

The Transatlantic Portable.—A good 
example of the increasingly popular’ 5- 
valve self-contained receiver. It includes 
two semi-aperiodic high-frequency ampli- 
fying stages of specia] design. There is 
shits a single tuning control only, the 
condenser dial being of the ‘‘ edgewise ” 
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‘type. The built-in loud-speaker is a 
Celestion, and waveband change is by 
means of a simple switch. In fact, the 
designers have made every effort to avoid 
unnecessary complexity. A phone jack 
is fitted, whereby the loud-speaker is 
automatically cut out of circuit. The set 
is contained in a well-made leather case 
and weighs only 27]b. complete. A some- 
what similar model, but with four valves, 
is also produced. . i 

The glass-enclosed receivers exhibited 
by this firm at last year’s exhibition at- 
tracted considerable attention, and a com- 
plete range of improved models is now 
shown. The five-valve set (2 H.F., det., 
2 L.F.) is a particularly good-looking in- 
strument, being mounted on a pedestal 
base, standing some 3ft. high, and con- 
taining a Celestion loud-speaker and all 
batteries. Interchangeable screened 
aerial-grid and intervalve H.F. trans- 
formers are fitted. . 

Langham Radio, 9-11, Albion House, 
New Oxford Street, W.C. 


(113) LEWCOS. 


Ganged Matched Coils.—These H.F. 
transformers, with a linked switching 
device, are entirely novel. By operation 
of a single knob mounted on the face of 


Igranic Panel Mounting Balancing 
. Condenser. 


a panel the necessary switching operation 
for transferring from one waveband to 
another is effected with a minimum of 
trouble. Two separate transformers are 
contained in each sealed screening case; 
these are mounted in line on an ebonite 
base, with a suitable spacing to permit of 


short and direct connection to adjacent — 


sections of an ordinary ‘‘gang’’ con- 
denser. 

New Lewcos Coils.—These deservedly 
popular components have been completely 
redesigned, and are now wound in an effi- 
cient single-layer ‘‘ pancake” form, the 


necessary number of single coils being’ 


Igranic H.F, Choke dissembled. 


2 


` intriguing 
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assembled side by side in a moulded 
container. Litz wire. is used, and all 
coils now have a centre tap socket, for 
which a plug with shrouded head is 
provided. a 

There are also special coils with two 
tappings, the position of which is suit- 
ably arranged with a view to their being 
used in ‘‘ untuned ” aerial circuits, etc. 

A very wide range of Litz high-fre- 
quency cables, in various gauges and 


{granic Plug-in Coil with two intermediate 
tappings. ae 
coverings, is produced by this firmi, and 
all their deservedly -popular and well- 
known specialities. are exhibited... . 
London Electric Wire Co., and Smith's, 
Ltd., 7, Playhouse Yard, Golden Lane, 
B.C.1, . a ee E 
(242) “LEWIS. > | 
H.T. and E.T. - chargers’: in. great 
variety areʻa leading feature, these in- 
struments being of an unusually compact 
and pleasing appearance. ` They’. are. 
obtainable both for A.C. and D.C. mains. 
A unique pole finder of a chemical pat- 


.tern selling at 5s. 6d. should appeal. to 


many visitors, but possibly the most 


.Igranic " Spr ingmore ” Wander plug. _ 


shown is the 
well 


device 


‘ Quixo” battery tester. , It is 


. known that using an ordinary voltmeter 
for accumulator testing a false impression 


is often obtained of the true condition of - 
the battery. This.instrument, however, 
when put in contact with the accumulator 
cell automatically places a suitable elec- 
trical load on the cell so that voltage 
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reading is obtained under working con- 
ditions. In addition the dial of the 
meter is marked in various colours to 
indicate full charge, half charge, and 


Jackso1’s Neutralising Condenser, with 


. glass dielectric. 


so on, so that it can be used even by 
those devoid of all technical knowledge. 

S. We: Lewis und Co., 39, Victoria 
Ntreet, London, S.W.1, 


(3) LIBERTY. 


Two-stage R.C. Unit.—As the amplifi- 
cation from a single’ resistance-coupled 
stage is usually insufficient, two inter- 
valve coupling units are often employed. 
The values of the resistances, however, 
in the two stages should not be similar, 


and consequently the manufacture of a- 


two-stage unit would seem desirable. 
Thus, in the Liberty unit the apparatus 
for two resistance-coupled stages is pro- 
vided ‘resulting in simplifying the exter- 
nal wiring and a saving in cost, the 
double unit being sold at 10s. 6d. 

H.T. Battery Eliminators.—Making use 


of full-wave rectification with a U5 valve,- 


the Liberty A.C. eliminator is capable of 


The L.E.S. Radio Control ciock. 
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giving a heavy output. Ten voltage tap- 
pings give potentials up to 120 volts and 
three wander plugs provide three voltage 
outputs. An aim in design is to produce 
a universal instrument for use on: all 
supplying voltages; and an internal ad- 
justment . renders it suitable for use on 
A.C. mains potentials for 100 to 250. It 
retails at £5 5s., plus cost of valve and 
Marconi royalty. 

A D.C. eliminator is also available 
fitted with a similar liberal smoothing 
equipment to that fitted in the A.C. 
model. It is suitable for use on all 
D.C. supplies from 100 to 250 volts, the 
ten voltage tappings giving up to 130 
volts at 10 mA. The D.C. eliminator 


sells at £2 5s. and is fully guaranteed. 
Heterodyne Wavemeter.—aAn 


unusual 


3 . S y > 
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An aid to home constructors : back view 
of the Lamplugh Panel Plate. 


yet useful accessory is a calibrated wave- 
meter. This instrument is fitted with 
three plug-in range coils covering wave- 
lengths of 200 to 5,000 metres, calibration 
being indicated by chart. It is fitted 
with a two-volt valve operated from 
external batteries. 

Rudi-Are Electrical Co. (1927), Ltd., 
Bennett Street, Chiswick, London, W.4. 


(158 & 160) LISSEN. 


Cone Loud-speaker.—This loud-speaker, 
selling at the popular price of 29s, 6d., 
is designed with a reed drive; at the 
same time there is a small horn attached 
to the electro-magnetic apparatus, so that 
the sound emitted from this is reflected 
from the concave surface of the cone. 
The loud-speaker is mounted in an artis- 
tically finished wooden frame. 

Headphones.—Owing to the fatigue 
usually associated with wearing heavy 
TaN the wireless listener will wel- 
come the Lissen extra light headphones, 
by reason of the fact that their weight is 
only 4 ozs. including headband, but 
without cord. The price is extremely 
moderate at 8s. 6d. 

R.C.C. Coupler.—A compact. unit de- 
signed so. that the grid and anode re- 
sistances are casily interchangeable sells 
at the popular price of 4s. The value 
of -the mica condenser is 0.01 mfd. in 
ull of these units. «| > 


High Voltage Mansbridge Condensers.— - 


These are. essentialiy designed for work 
with battery eliminators; they are con- 
tained in a neat moulding and are tested 
at 1,000 volts D.C., and are supplied 
in 1, 2 and 4 mfd. J 
Laboratory Demonstrations.—The Lissen 
Company have arranged some interesting 
demonstrations on their stand to show 
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the more elementary student the value of 
grid bias, the method of depolarising in - 


dry cells, etc. All those who have not a 
clear understanding as to the effect the 


Lamplu¢h -Panel Plate. 


grid bias has on the high tension battery's 
life should not fail to visit this stand. 
-To show that the small: Lissen L.F. 
transformer is watertight about twenty of 
these are placed in a tank of water, and 
can be taken out and tested at wiil for 
ingress of water. These transformers 


are completely shrouded. in a -moulding © 


of Bakelite, and sell at 8s. 6d. 

Lissen, Ltd., 18-22, Friars Lane, Rich- 
mond, Surrey. a l 

(204). LITHANODE. — . 

Batteries for all purposes and in all 
capacities are shown in bewildering 
array. A special form of construction is 
adopted, with which it is claimed that 
vastly increased life is obtained, and also 
that the battery is capable of standing up 
to a heavy overload for a far longer 
period than is the case with an accu- 
muiator employing a ‘‘ pasted ° positive 
plate. One of the most interesting fea- 
tures is a  substantial-looking double- 
duty battery, which is designed ‘so that 
it can be used for car lighting and start- 
ing in addition to ordinary use on the 
wireless set, it being far less cumbersome 
than the ordinary jype of car accumu- 
lator. 


The Lithanode Co., Ltd., 190, Queen's 


Road, Battersea, S.W.8. 


(220) LOCK. 


The products of this firm are too well 
known to wireless users to need emphasis. 


A large selection of high-class cabinets | 


are shown, including not only the almost 
universal upright panel type, but also de 
luxe models with fall -fronts and cabinet 
type doors which are carried out in 
various woods. Cabineta of suitable 


‘The Lamplugh Two-valve Popular 
i receiver. 
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dimensions for use with most of the pub- 
lished receiver designs may be examined. 
Cabinets having doors with decorated 
lacquer panels are -worthy of special 
mention. 

W.. and T. Lock, Ltd., St. Peters 
Works, Bath. | aan 


(18) LONDON METAL WARE- 
pi HOUSES. 


Aerial Wire.—An efficient aerial contri- 
butes largely to the results obtained from 
any receiver, but unfortunately this por- 
tiom of the receiving equipment is so often 
ignored. This firm provides an assort- 
ment.of aerial wires from which the wire- 
less user. can make a choice. Copper or 
phosphor-bronze stranded wires are sup- 
plied either bare or enamelled, and, for 
use in cases where weight must be con- 
sidered, a special aluminium stranded 
aerial wire is available. 

Eliem Terminals.—A range of insulated 
terminals in two colours (red and black), 


The Lamplugh Inter-stage Screen. 


each terminal being clearly marked with 
appropriate lettering. 

The London Metal Warehouses, Ltd., 
Hill Street, London, S.E.1. 


(225) LORIOSTAT. 

A large variety of components were 
shown, including the ‘‘ Maluzoto”’ H.T. 
unit, which is extremely compact and is 
fitted with two positive tappings. It is 
claimed that the output from the instru- 
ment is 35 milliamperes, The well-known 
“ Loriostat ” baseboard type of fixed- 
variable filament resistance - is also 
shown. In addition, there is .a very 
attractive show of smaller components 
such as coil plugs and mountmigs, fixed 
pin bases, ebonite wall plugs, phone ex- 
tension boards and other articles too 
numerous to mention. 

A. W. Stapleton, 19a, Lorrimore Build- 
ings,- Lorrimore Street, Walworth, 
S.2.17. 


(93) LOTUS. : 


The principal exhibit is the Lotus re 
mote control relay and loud-speaker ex- 
tension system. An additional relay unit 
has now been developed for sets working 
from. battery eliminators. These units 
and their associated plugs and jacks are 
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well made and have obviously been care- 


fully designed for the purpose they serve. 
Free use is made of mouldings. 
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The Lamplugn Smrouded L.F. Trans- 
former. i 


The Lotus range of jacks, coil holders 
and spring valve-holders is again shown. 


Garnett, Whiteley and Co., Ltd., Lotus ` 


Works, Broadgreen Road, Liverpool. 


(57) M.P.A. 


It is in the M.P.A. receiver that the 
trend in design to meet the demand for 
an entirely self-contained set is evi- 
denced. Although there are no external 
accessories, it makes no pretence of being 
portable, the aim being to provide sim- 
plicity of adjustment from a ʻingle unit 
in the form of an attractive piece of 
furniture. The operating panel is re- 
cessed, and easy to manipulate, the loud- 
speaker being accommodated behind a 
grille. Styled the Transportable Three 
and Transportable Five, two models are 
available selling at 25 guineas and 35 
guineas complete in every way, including 
batteries, valves, waterproof cover and 
the payment of royalties. These sets are 
best examined in operation at the demon- 
stration room opposite the Addison Road 
Station. 

M.P.A. Wireless, 62, Conduit Street, 
Regent Street, London, W.1. - 


(123) MAGNUM. 


The principal exhibit on this stand is 
a combined gramophone and wireless re- 
ceiver in a handsome cabinet. This is 
divided into three sections; the top con- 
tains the gramophone motor and pick- 
up, the middle a _ four-valve ‘receiver- 


The Langham Transatlantic Portable. 
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amplifier, and the lower compartment is 
reserved for batteries, records, etc. The 
electrical pick-up is sold separately for 
35s. and incorporates a volume control 
which takes the form of adjustable 
mechanical damping. 

Another interesting receiver is the 
“ Cube,” which is entirely self-contained, 
requires no aerial and earth, and works: 
a loud-speaker within ten miles of a 
B.B.C. main station. 

Among the numerous components, the 
new R.C. coupling unit may be singled 
out for comment. In appearance it re- 
sembles a large valve holder; indeed, it 
incorporates a Magnum ‘ Vibro” valve 
holder, and all resistances and conden- 
sers are contained in a circular moulded 
base with terminals and soldering tags 
marked for appropriate connection tg the 
external circuit. The complete unit - 
costs only 10s. 6d. Other components 
worth examining are the H.F. choke, a 


fre 


ep 


The new Lewcos Centre-tapped coil with 
cover cut away to show internal con-. 
struction. : 


calibrated rheostat for baseboard mount- 
ing and a series of multiple battery 
cords, | 

Burne-Jones and Co., Ltd., Magnum 
House, 288, Borough High Street, Lon- 
don, S.E.1. 


(128-135) MARCONIPHONE. © 


The ‘“ Round Six.’’—It need hardly be 
stated that the name of this receiver refers 
to its designer. Indications are not lack- ` 
ing that this is generally (and rightly) 


regarded as one of the most interesting 


features of the Exhibition. Unfortu- 
nately, more space than is available would 
be required to do full justice to its many 
points, but, briefly, it may be stated that 
it has three high-frequency stages, using 
the new Marconi 8.625 shielded valves. 
These are coupled by means of tuned 
anode circuits with astatic cells, two sets 
of which are mounted in screening cases; 
the long- or short-wave sets are thrown 
into, circuit by operation of a switch. 


Z There are four separate tuning condensers, 


but as they are arranged in pairs, with 
adjacent edgewise dials, the set may be 
looked upon as having two controls, with 
provision for fina} adjustment of indivi- 


` 
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dual circuits. Every precaution is taken 
against interaction between output and in- 


put ends of the H.F. chain; although the ' 


interior of the set-is visible when the lid 
is lifted, an electrical ‘‘ seal” is provided 
when it is closed. 

‘The detector operates on the anode bend 
principle, while both L.F. stages are 
coupled by resistances. A small frame, 
measuring about 18in. x12in., is mounted 
on a bracket attached to the “ input ”? end 
of the set in such a way that it may be 
rotated. An opportunity to test this set, 
which is the latest product of the Marconi- 


The H.T. Battery Charger for A.C. mains 
manufactured by S. H. Lewis & Co. 


phone Co., is eagerly awaited, as a high 
-levree of sensitivity, combined with the 
highest quality of reproduction, is con- 
tidently expected. 

Type 51 5-valve Receiver.—This set is 
more or less typical of the new range of 
Marconiphone receivers, and embodies 
several outstanding features. The two 
II.F. amplifiers are coupled by neutralised 
tuned anodes, and all three circuits are 
tuned by interconnected condensers, with 
bilancers for final adjustment, which are 
seldom required over the greater part of 
the tuning scale. An elaborate switching 
arrangement, operated by a single knob 
(which also controls the filaments) throws 
lonz- or short-wave coils into circuit at 
will, Screening is complete, and the 
assembly is built up on a metal chassis. 

Provision is made for operating the set 
on batteries or mains supply (A.C. or 
D.C.) in a particularly ingenious manner. 
The filament connections, etc., are brought 
out to a row of smal] screw terminals, 
to which a multi-way supply cable is con- 
nected. ‘The various alterations, such as 
series connected filaments (for D.C.) extra 
leads for indirectly heated A.C. valves 
or parallel connections for batteries, are 
automatically effected by using the appro 
priate type of connecting cable. 

The dial of this set 1s calibrated in 
wavelengths as well as in arbitrary units, 
while provision is made for pencil mark- 
ings showing the setting for favourite 


' choke. 
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transmissions, The receiver is also sup- 
plied with a pedestal base containing 
either a reed-driven cone or an R.K. 
moving coil loud-speaker. 

The type 32 receiver, with a regenera- 
tive detector and two L.F. stages, includes 


` 


A set for the home constructor showing 


of the Liberty Two-stage 
R.C. Unit. 


the application 
many of the novel features of the five- 
valve set, and will appeal to tuose whose 
requirements are less ambitious. Provi- 
sion for alternative battery, A.C., or D.C. 
supply is retained. 

R.K. Loud-speaker.—This moving-coil 
loud-speaker is another new and interest- 
ing production. It is mounted in a 
pedestal cabinet, the front of which acts 
as a baffle; an output single-stage ampli- 
fier, with two L.S.5a valves in parallel, 
is included. Models for A.C. or D.C. 
supply are available; the former includes 
a rectifying system in which the field 
magnet winding serves as a smoothing 
Volume and “ pitch ’’ controls are 
fitted, 

Components.—The new cone loud- 
speaker is distinctly promising, and is 
sold at a popular price, model No. 75 
costing £3 15s. This instrument is of 
particularly good appearance, and has a 
small baffle. The cone is reed driven and 
its edge is practically ‘“‘ free,” as it rests 
lightly on a ring of very soft felt. 

Other new components include sets of 
parts for A.C. and D.C. receivers. astatic 
coils, screens for the new shielded valves, 
anew R.C.C. unit. and a heavy-duty L.F. 


rr ~. 
e e 


~ 


“a. 


Liberty Heterodyne Wavemeter. 
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choke with a current-carrying capacity of' 


150 milliamps. 


Marconiphone Co., Ltd., 210-212, Tot- — 


tenham Court Road, W.1. 


McMICHAEL. 


Screening . Case.—The' well - known 
“ Dimic ” coils lend themselves admir- 
ably for use. as. tuned-anode couplings in 
connection with the new screened: valves, 
and it is not ‘surprising that a special 


(120) 


Screening case has been produced for ac- 


commodating one of these coils, together 
with a Marwoni-Osram 8.625 valve, one 
end of which projects through a suitably- 
arranged hole. A demonstration receiver, 
incorporating this device, is shown. It 
has a single stage of H.F. amplification 
and a detector which may be made to 
function either as a grid circuit or 
bottom-bend rectifier, the latter will give 
the best . selectivity, so the. negligible 
amount of extra complication ‘introduced 
by this refinement is justified in the 


Lissen Cone Loud-speaker, with reed- 
drive and small horn to give added volume. 


immediate vicinity of a transmitting 
station. The L.F. amplifier.is coupled 
by means of a transformer. The firm 
issues circuit diagrams and a leaflet giving 
constructional information. 


Supersonic. Recelver.—The method of 
converting this receiver (built up round 
the McMichael intermediate frequency 
unit) by means of a special adaptor, 
giving a form of autodyne circuit, is 
clearly shown on a demonstration receiver. 

Portable Five-valve Receiver.—The twu 
H.F.: stages included in this set aie 
coupled by means of chokes arranged to 
“ peak ’? at something under 2,000 metres. 
and wound in such a manner that 
self-capacity is reduced to a minimum. 
in order that the falling off in amp): 


- fication on the short waves shall not be 


too severe. The arrangement is one which 
tends to simplify a receiver very con- 
siderably. Reaction is provided bétween 


the detector and first grid cirenit. It is 
noticed -that Duralumin fittings are used 
extensively; this accounts for the {act 
that the weight is less than that of the 
majority of self-contained sets of the same 
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class. The appearance is particularly 
“clean,” as no loose wires are visible; 
connections between the set proper and the 
lid, which contains the frame and loud- 


Lissen 4 mfd. Mansbridge type Con- 
denser, tested at 1,000 volts D.C. and 
suitable for use in eliminators. 
speaker, are concealed in the supporting 
straps. ? l l 
L: McMichael, Itd., Hastings House, 
Norfolk Street, W.C.2. 


(231) MELHUISH. 


‘A high-grade fixed condenser of a 
rather unusual shape selling at a really 
low price is one of the leading features. 
A--vernier dial of unique construction is 
also worthy of more than passing atten- 
tion. .The makers claim that it is the 
first dial produced which has three speeds, 
and back-lash is conspicuous by its ab- 
sence. ` This. component sells at 8s. 6d. 
aud should be examined by every set 
constructor. . Some extremely well-de- 
signed variable condensers of the S.L.F. 
and square law types are also on show. 

C. D. Melhuish, 8, Great Sutton Street, 
Goswell Road, E.C.1. 

(164, 165, 166) . MULLARD. 

New Valves.—aA visit to the valves sec- 
tion of the’ Mullard stands discloses im- 
portant advances in filament construction 
resulting in still further economies in 
filament current consumption. Three new 


valves are to be seen for the first time, . 


equivalent in characteristics to the P.M.3 
and 4, P.M.4A, and the P.M.5B. Where 
in the past each of these valves passed 
a filament current of 0.1 ampere, it is now 
reduced to 0.075 ampere, a saving of 
25 per cent. without change of filament 


voltage und yet retaining the amplification 
and impedances formerly possessed by 
these valves. 


Lotus Remote Control Unit for use with 
Battery Eliminators. 
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A welcome announcement is the re- 
duction in price of the D.U.2, a popular 
full-wave rectifying valve for use in A.C. 
battery eliminators. Formerly 30s., it is 
now to be 22s. 6d. 

For the transmitting amateur two new 
valves are shown for the first time, 
specially designed for short-wave work. 
The S.W.2, suitable for an anode dissi- 
pation of 150 watts, possesses the mode- 
rately high impedance of 11,000 ohms with 
an amplification factor of 20, and can 
be used on H.T. potentials of between 
1,500 and 3,500 volis. The filament passes 
10 amperes at 11 volts. The other is a 
40-watt transmitting valve, styled the 
S.W.50, has an impedance of 11,000 ohms 
with an amplification factor of 15, and 
is suitable for nse with anode potentials 
of between 800 and 1,600 volts. The 
manufacturers state that both of these 
valves have been specially designed for 


operation on wavelengths down to 20° 


metres, and the method of assembling 
the internal parts permits of easy filament 
renewal at small cost, giving a long 
insulation path between the electrodes. 
The introduction of a new two-volt 
super-power valve will be welcomed by 
those desirous of obtaining the best 
quality in their loud-speakers. The anode 
impedance is as low as 2,800 with an 
amplification factor of 3.8, giving a 


Lotus) Loud-speaker Jack for remote 
= control system. š 


mutual conductance of 1.0 with a filament 
current vf no more than 0.5 ampere at 
2 volts. ‘This valve is supplied with the 
American form of base if required. 

R.C. Unit.—The P.M. resistance-capa- 
city-coupling unit, an entirely new com? 
ponent, is of unusual outline, the resist- 
ances being mounted vertically under a 
pressed metal cover, and supported on a 
cleanly moulded insulating base. The 
terminals, which are fitted with tinned 
tags, are suitably arranged for baseboard 


wiring. The unit is some Šin. in height 
and of good appearance, and sells at 
17s. 6d. 


P.M. H.T. Supply Unit.—For use with 


an A.C. supply and provided with full- 


wave rectification, the P.M. H.T. supply 
unit is very similar to that formerly 
marketed by thé Philips Company, and 
therefore carries the reputation of being 
thoroughly reliable. A modification is 
the provision of.four H.T.' tapping points 
effected by potential dividing across a 
resistance. The top of the instrument 
is a clean moulding, there are no parts 
of the circuit exposed from which shocks 
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The internal assembly of the M.P.A. 
Transportable Three. 


might be obtained, and the containing box 
is of metal supported on rubber feet. 
The price of the complete unit is £7 10s. 
A maximum potential of 180 volts is 
obtained on a load of 10 milliamperes, a 
reduction of about 2.5 volts occurring for 
an increase of 1 milliampere load up to 
the permissible load of 40 mA. 

A trickle charger is also available using 
an are rectifying valve giving a charging 
rate of 1.3 amperes for a 2-, 4 or 6-volt 
battery. i l 

New Type Grid Leak.—A.new form of 
construction is adopted for the P.M. pi! 
leak of orthodox dimensions and exter- 
nal appearance. Internally it consists of 
a glass core upon which the resistance 
material is deposited, making actual con- 
tact with the metal end caps. The grid 
leak 1s guarantecd to be capable of pass- 
ing 0.6 mA. without deterioration’ or 


change of resistance value. 


As demonstrations are not permitted in 
the exhibition, readers are recommended 
to visit the demonstration quarters taken by 
Mullard adjoining the Exhibition at 81, 
Hammersmith Road. In particular, they 
will fud the P.M. loud-speakers of in- 
terest, being edge-driven cones of rather 
unusual design,: All Mullard products 
now bear a label setting out the term: 
of full guarantee, while twenty main- 
‘tenance engineers equipped with trans- 
port and testing facilities are available ic 
advise listeners in regard to difficulties 
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Magnum (Burne-Jones) R.C. Unit. 
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concerning receiver set operation, no 

charge being made for their services. 
Mullard Radio Valve Co., Ltd., Night- 

ingale Lane, Balham, London, S.W.12. 


(216) MULTIFORMER. 


On this stand is displayed an interesting 
L.F. coupling device consisting of an 
iron core of substantial design into which 


Magnum '* Cube ” Self-contained 
Receiver. 


The 


various units reminiscent of a small plug- 
in cor can be inserted. - The device 
can in the first place be used. as an 
L.F. transformer. One of these “ coils ” 
is, of course, the primary winding, and 
the other the secondary winding. By 
purchasing additional plug-in units at a 
relatively small cost either the inductance 
oef the primary or the ratio of the trans- 
former can be varied as desired. Thus 
several primary winding units are 
available, each having a different induct- 
ance value, and by inserting a ‘suitable 
vasue of secondary coil any primary in- 
ductance or any turns ratio within the 
limits of L.F. transformer design are 
obtainable. Other units are obtainable 
which can be plugged in for the pur- 
pose of converting the coupling to either 


Burne-Jones (Magnam) Calibrated Re- 
sistor for baseboard mounting. 


the resistance-capacity or the choke- 
capacity system. In addition, units are 
provided enabling the device to be used 
as an output transformer for either high- 
or low-resistance loud-speakers and as a 
choke capacity output unit 

George E. Pohu, 16, Colville Road, 
Landon, WAI. 


(53) NIFE. 


In spite of the fact that a lower volt- 
ave per cell is delivered by nickel-iron- 
alkaline accumulators, there are growing 
indications that these cells are increas- 
ingly popular, especially where extreme 
durability is of first importance. For 
Instance, they are not damaged by short- 
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circuiting. Of special interest to wireless 
users is the H.T. unit, containing 24 
cells and giving 20 volts. Each cell may 
be tapped by means of a spring clip, and 
the battery can be recharged at any 


The Marconiphone Five—valve Receiver $ 
adaptable for D.C., A.C., or battery supply. 


The cylindrical glass 
into rubber-lined 


rate. 
are fitted 


reasonable 
containers 


depressions in a substantial moulded base. 


_ It is interesting to learn that 20-volt 
140 ampere hour batteries of this type 
have been supplied for ships’ lifeboat 
emergency wireless installations. 

Batteries, Ltd., Crabbs Cross, Red- 
ditch. . ; 

(55) NULLI SECUNDUS. 

Five-valve Portable Receiver.--This set 
has two high frequency stages, one being 
tuned and the other untuned. The latter 
comes first, and, as the sequence of 
resonant circuits is broken, neutralising 
is unnecessary. Reaction control is by 
capacity, and there is provisión for an 
external aerial-earth system, which is 
optional; otherwise the set is normally 
quite self-contained, as a Mullard loud- 
speaker unit is included. A pilot lamp 
is mounted on the front panel, and serves 
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A new Moving Coil Loud-speaker: the 


Marconiphone R.K. 
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to show whether the filaments are “ on” 
or “off.” The set weighs under 40 lb. 


Another model, described as ‘‘ Transport- 


able,’’ weighs about 50 1b.. and is of 
similar design, but has a slightly: longer 
range, due to the larger frame aerial 
which is used. 

A demonstration model, contained in a 
Japanese lacquer case, has space for a 
6-volt L.T. accumulator and a mains 
unit. It is thus suitable for. use with 
valves having a large power-handling 
capacity. - 

C. Creswick Atkinson, M.I.R.E., 85, 
High Street, Bedford. 


(71) OLDHAM. 


Type I.V.D. L.T. Accumulator.—A 
special type of slow discharge L.T. accu- 
mulator for low-consumption valves in 
which the positive and negative plates are 
each built up of three separate ‘plates 
welded together. This method of con- 
struction enables the accumulator to be 


discharged at a very low rate over a long 


The new Marconiphone Loud-speaker 
j . with free-edge Cone. 

period but re-charged at the normal rate 
for a cell of the same ampere-hour capa- 
city. To facilitate transport, a carrying 
device in oxydised~metal can be attached 
to the glass container on which ridges 
have been moulded for this purpose. The 
cell is provided with a double top, the 
inner being of bitumen and the outer a 
polished ebonite lid. The top surface 
of this. is about jin.. above the sides of 
the glass container and can be easily 
cleaned. The outer lid is held in position 
by a knurled nut run down ‘each stem be- 
fore the moulder terminal top is screwed 
on. 

60-volt . H.T. Units.—An interesting 
feature of the 60-volt. units is that they 
can be added to and built up on the ex- 


panding bookcase principle, the whole 


making a very neat battery assembly. 
Unspiilable Accumulators.--The range 
of L.T. batteries in celluloid cases include 
two types of unspillable accumulators, the 
OL.4 and the S.M.V7. The former is a 
2-volt 14 ampere-hour capacity cell and 
the latter a 2-volt 20-ampere hour. These 
are intended for employment in self-con- 
tained aud portable receivers. l 
Charging Equipment.—This bas been 
designed for use in battery charging 
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stations, and provision is made for a 
“number of cells to be charged simultan- 
". eously. 

Oldham and ROR, Ltd., Penton Man- 
chester. 


- (72-73) ORMOND. 

S-valve Self-contained Receiver.—A re- 
ceiver designed for portability or use 
where an elevated aerial cannot be erected. 
A handsome mahogany cabinet houses the 
receiver which émbodies a circuit consist- 
-ing of 2 H.F. valves, a detector and 2 
L-F. valves. The control panel carries 
one tuning condenser, one reaction con- 
denser and a three-position switch. With 
the switch in the uppermost position the 
receiver will cover a band of wavelengths 
of from 1,200 to 2,000 metres, and in “the 
lower position 250 to 5C0 metres, the inter- 
mediate- position switches off the valves. 
_A frame aerial is included in the cabinet, 
and under average conditions a range of 
30 to 40 miles from a main broadcasting 
station is obtained. On the longer wave- 


lengths it is estimated that Daventry can. 
be Teceived at good loud-speaker strength’ 


up to 400 miles. A Celestion loud- speaker 
is housed in the lower part of the cabinet 
behind a fretworked front panel. 

R.F.. Choke and R.C.C. Unit.—The 
high-frequency choke is a very compact 
“unit and ìs designed for baseboard mount- 
ing. - This has a high inductance and can 
be advantageously employed in all cir- 
cuits where a choke of this nature is re- 
quired. The resistance-capacity-coupling 
unit is- similar in appearance to the R.F. 
choke but is provided with four terminals 
appropriately. marked. This unit is pri- 
marily intended for use in the anode cir- 
cuit of high impedance valves and is sup- 
plied with a baseboard mounting attach- 
ment. 

Fixed Resistors.—In certain circuits a 
fixed resistor of definite value can be used 
in place of a variable rheostat to control 
the current to the filament of a valve. The 


ohmic value of those made bv the Ormond © 


Company has been carefully calculated 
for the various types of valves most com- 
monly used in present-day circuits, and a 
suitable resistor for practically every stan- 
dard valve can be obtained. 


Orphean 
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Neutrocondenser.—This has been speci- 
ally designed for use in neutralised high- 
frequency circuits and has the very low 
minimum capacity of 3 micro- -microfarads 


“and a maximum of 50 micro-microfarads. 


It is adaptable to either panel or base- 


board mounting and is provided with a 
long ebonite handle to reduce hand capa- 
One complete revolution of 


city effects. 
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reasonable price of 30s. should prove » 
firm favourite. The finish of the instru- 
ment is of the same high class as the 
more expensive 50s. and 70s. models. 
The new cabinet instrument is also well 
worthy of attention. 

London. Radio Manufacturing Co., Ltd., 
Station Road, Merton Abbey, London, 
S.WV.19. 


For the new screened grid valves: The McMichael screening box designed to accommodate 


Dimic Coils. 


Note the supple mount which compensates for small errors in the fitting of 


the valve caps. 


the spindle varies the capacity by approxi- 
mately 2 micro-microfarads. 

Ormond Engineering Co., Ltd., 199-205, 
Pentonrille Road; Ning’s Cross, London, 
N.1. : 


(261) ORPHEAN. 


Some extremely attractive loud-speakers 
are to be seen on this stand, both of the 
horn and of the cabinet type: The most 
attractive of them is undoubtedly the 
_Gem, which at the very 


A McMichael Demonstration Receiver showing the use of screened Dimic coils / 
with the new shielded valves. 


¢ 
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(52) PEERLESS. 


‘‘Resonic ” H.F. Transformers.—A 
form of high-frequency coupling device 
very much on the general lines of the 
“ Everyman Four” transformers. The 
secondary of the medium-wave coil is 
wound with 27/42 Litz on a ribbed 
ebonite former, and the primary-neutralis- 
ing section is carried in narrow slots cut 
in the ribs. It is thus inside the 
secondary, from which it is separated by 
air dielectric. Consequently, interwind- 


“ing capacity should be low, and a high 


degree of amplification may be expected. 
A six-pin base is fitted as standard, and 
one of the pins is normally “dead,” 
although it could be connected to an 
extra reaction winding when this addi- 
tion is desirable, as it often is when grid 
circuit rectification is used. Alterna- 
tively, a tapping on the secondary could 
be joined to the idle pin. The.long-wave 
coils are of similar construction, except 
that the secondary is wound with solid 


wire of a sufficiently fine gauge. The end 
plates are of Paxolin, as is the base, 
which ‘is fitted with terminals for easy 
connection, 


Neutralising Condenser.—This compo- 
nent is enclosed in a neat aluminium case, 
with a diameter of approximately 13in. 


"It is of the’ compression type with a 


mica dielectric. The vane is moved in 
relation to the fixed plate by means of a 
screw operated by the control knob. The. 
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insulation is of Paxolin, and the con- 
denser has minimum and maximum 


capacities of 3 and 22 micro-microfarads 


Nete the novel construction of this con- 
denser by C. D. M., Ltd. (Melhuish). 


respectively. Another pattern, with a 
maximum of 0.0001 mfd., is primarily 
intended for reaction control, and is sold 
at the same price (2s. 6d. for panel 
mounting and 3s. with baseboard attach- 
ment). 

Filament Resistances.—The new rhco- 
stat for baseboard mounting is of par- 
ticularly sensible design. The former, on 
which the resistance element fs wound, is 
bent to a semi-circular shape, the contact 
arm being fitted with an operating knob. 
It occupies a minimum of Space, and is 
suitable for use with all modern valves 
which do not require constant adjustment 
of filament brilliancy. The well-known 
Peerless rheostats, of the panel-mounting 
type, are now reduced in price to Qs, 3d., 
and are fitted as standard with a neat 
knob and silvered indicating scale. 

Peerless type 102 2-valve Receiver.— 
This set has obviously been designed for 
those whose primary object is the recep- 
tion of the local station (and also pos- 
sibly of Daventry) with a minimum of 
trouble. The cirenit is a detector-L.F. 


The Mullard P.M. Resistance-capacity- 


coupling Unit. The components are 
housed under a metal container. 


- to 550 metres and 1,000 to 2,000. 


~ 


y 
7 


Wireless ; 
Wahl 


combination, with transformer coupling, 
and a switch change-over from long to 
short waves. A cone loud-speaker is 
housed inside the cabinet, which is of 
large size, with ample space for batteries. 
The complete set, with all accessories, 
aerial equipment and royalty, is priced at 
the very low figure of £10. 

Bedford Electrical and Radio Co., 22, 
Campbell Road, Bedford. 


(260) P.D. 
Users of the famous P.D. wire-wound 


-volume countrol wil] need no introduction 


to this firm. This unit is obtainable 
either boxed or otherwise, and can also 
be had complete with filter unit. Other 
components include an interesting double 
wavelength reaction unit, a 0.0005 mfd. 
midget variable condenser having a: mica 
dielectric, and the P.D. loud-speaker ex- 
tension lead unit. A complete range of 
receivers is also available, including a 


Mullard P.M. Battery Charger fitted with 
Arc Rectifying Vaive. 


very attractive specimen of portable re- 
ceiver, complete with leather cover, pro- 
vision being made for an outdoor aerial. 
This instrument employs five valves, but 
smaller models are available. One of the 
most Interesting receivers is the Mark 
17 instrument employing four valves, one 
Leing a neutralised high frequency 
amplifier. The wavelength covered is 250 
This 
instrument is housed in an attractive 
cabinet with fall front and sells at £19 Qs. 
complete with valves. One of the most 
interesting features of the stand, however, 
is undoubtedly the P.D. engraving 
machine. 

Automobile Accessories (Bristol), Ltd., 
93, 95 and 99, Victoria Street, Bristol. 


(10t) PELICAN. 


The portable sets shown on this stand 
are adaptable for use in conjunction with 


lighting mains for home use, batteries © 
being used for out of doors, i 
Detachable filament connections are 


provided inside the set and series connec- 
tions are used for mains, parallel for bat- 
teries. The D.C. eliminator fits inside the 
set in place of the batteries, but. an 
external unit is necessary for A.C. mains. 

The sets incorporate five valves and the 
prices are as follows: With batteries, 
£27 10s. ; for D.C. mains, £28; for A.C., 
£33. 

Cahill and Co., 
Street, London, Wi. 


Itd., 63, Newman 


a 
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(163) PETO-SCOTT. 


Model 5-50-1 Receiver.—A 5-valve re- 
ceiver with two H.F. stages stabilised by 
means of loose-coupling in the interstage 
transiormers, which are tuned by a 3 
gang condenser. There are two sets of 


The Pohu “ multiformer ” is here shown 
dissembled. 


these transformers». (for long and short 
waves) arranged symmetrically on each 
side of the condenser. - Necessary altera- 
tions for waveband change are effected by 
a switch, An ingenious arrangement ‘for 
balancing individual circuits is included 
in the Peto-Scott ‘ gàng” condensers. 
The reception of: 50 stations is claimed 
for this receiver, hence its title (5 valves, 
50 stations, 1 dial). Aa 
Unit Gang Condènsers.—These com 
ponents, which. are used in the above- 
mentioned receiver, are worthy of special 
mention. They are made up in such a 
way that, commencing with a single unit, 
other interconnected condensérs may be 
added one by one, with the help of in- 
expensive fitments which are supplied. 
The condensers are fitted with taper trun- 
nion bearings, which aré independent of 
the main spindle; this can be obtained in 
any length. Ee any 
A rough adjustment for balancing in- 


dividual circuits is obtained in the usual 


manner by turning the rotor, while a fine 
setting is made by means of a milled 
edge ebonite disc, which moves the inside 
fixed plate with respect to the end vane 
of the rotor. l 
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Oldham Type IVD. Accumulator, 
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The condenser is designed in accordance 
with the logarithmic principle, and the 
rotor is insulated from the end plates; 
this small detail facilitates constructional 
work when a metal panel is used in cir- 
cuits employing’ negatively biased valves. 

The New Everyman Four.—This re- 
ceiver, recently described in The Wire- 
less World, is manufactured by the Peto- 
Scott Company, which also supplies well- 


Oldham C.L.G. Slow Discharge Accu- 
mulator. 


made copper screening boxes for it, con- 
structed in accordance with the designer’s 
specification. 

Peto-Scott Co., Ltd., 77, City Road, 
London, E.C.1. 


(7) PETTIGREW & MERRIMAN. 


Battery Eliminators.—Three D.C. 
models of battery eliminators are manu- 
factured by this firm, the Junior, Popu- 
lar and Senior. The Senior model allows 
for two variable output H.T. voltages, 


one fixed H.T. voltage of 150, and a grid 


bias variable in steps from § to 25 
volts. A switch is incorporated which, 
when in one position, gives the ful] avail- 
able voltage at the output terminals, and 
in the other position 60 per cent. of the 
total voltage is delivered. All resistances 
in the unit are wire wound and sec- 
tionalised; and a’ difference in potential 


-of 15 volts only exists between the two 


ends of any one section. 

The supply units for A.C. mains are 
made in two models; the Popular and the 
Senior. The latter is virtually the same 
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as its D.C. prototype, but with the addi- 

tion of a rectifying valve. 
5-vaive Portable Set.—This 

employs resistance - capacity 


receiver 
coupling 


‘throughout and embodies two stages of 


H.F. amplification, a detector and two 
stages of L.F. amplification. A switch is 
provided to enable both long- and short- 
wave broadcasting stations to be received. 
The whole is enclosed in a handsome 
mahogany case with self-contained frame 
aerial and loud-speaker. 

Pettigrew and Merriman, Lid., 122-124, 
Tooley Street, London, S.E.1, 


(67) POLAR. 


R.C.C. Units.—The anode resistance is 
non-inductively wire wound and assem- 
bled on a bakelite moulding housing the 
condenser. The grid leak fits into a hol- 
low recess in the centre of the anode 
resistance and results in a neat and com- 
pact unit. Three models are made, the 
yellow seal with an anode resistance of 
150,000 ohms, the red seal 80,000 ohms, 
and the green seal 40,000 ohms. 

Polar Three Receiver.—This receiver 
has been redesigned and the two separate 
coil units are now housed inside the case. 
Coils suitable for the reception of a long- 
wave station and a short-wave station can 
be inserted in each coil unit and by mov- 
ing the change-over switch from one 
position to the other, an alternative pro- 
gramme can be easily tuned in. The 
circuit employed is a regenerative detector 
followed by two stages of low frequency 
amplification. The first stage is trans- 
former coupled, and in the second resist- 
ance-capacity coupling is used. 

Cam Vernier Condensers.—This con- 
denser has a built-in slow motion. device 
which is operated over a 10-degree move- 
ment of the tuning diaL For initial ad- 
justment a direct drive to the moving 
vanes is available and for fine adjustment 
the cam vernier device becomes operative. 
The fixed plates are insulated from the 
metal end plates, which are constructed 
on the low-loss principle. 

Wingrare and Rogers, Ltd., Arundel 
Chambers, Strand, London, W.C.2. : 


(97) PORTADYNE. 


The neat portable receivers manufac- 
tured under this name are made in two 
types, the standard model in oak or 
mahogany, and a leather attaché case 
model. Only one main tuning control is 
used and provision is made for an ex- 
ternal aerial or an external loud-speaker, 
although there is a loud-speaker incor- 
porated in the set itself. The back is 
completely removable, giving easy access 
to valves and batteries. 

Whittingham, Smith and Co., 110, Kew 
Green, Kew, London. 

(136) PYE. 

The Dual Portable.—The Pye 5-valve 
portable, ‘arranged ‘for reception of 
Daventry only, was justly considered as 
one of the outstanding features of last 
year’s show. The set, with minor im- 
provements, is still sold, and a new model, 
with provision for long- as well as short- 
wave reception, has now been introduced. 
It has two H.F. stages (feactance 
coupled), detector, and two transformer- 
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coupled L.F. amplifiers, with a switching 
device to make appropriate changes to 
frame and H.F. circuits for changing wave- 
bands. Reaction 1s provided between the 
detector and frame circuit. There is only 
one tuning control (for the frame), while 
the set is completely self-contained, in- 
cluding a large-capacity “ Ever-ready ” 


Ormond 4H.F. Choke and R.C.C. Unit. 


H.T. battery and 2-volt unspillable L.T. 
accumulator. An interesting feature is the 
method of securing the valves, which are 
clamped between strips of sponge rubber. 

S-valve Receiver, Type 750.—This set 
comprises two tuned and balanced high- 
frequency stages, with interchangeable 
transformers, which appear to have been 
carefully designed. Regeneration is pro- 
vided in the detector circuit, and the L.F. 
side is transformer coupled. The set 
would appear to possess a high degree of 
sensitivity and selectivity, and, due to the 
fact that coils are carefully matched, the 
readings of the three tuning condensers 
should be almost identical, thus facilitat- 
ing operation. Space for batteries is 
provided. . 

“S-vaive Receiver, Type 830.—A gond 
example of the simple ‘‘ home” receiver 
(detector and two transformer-coupled 
L.F. amplifiers) with no unnecessary com- 
plications. The change-over from long to 


Ormond Neutrocondenser. 


short waves is by an anti-capacity switch, 
and, again, space for batteries is provided 
inside the cabinet. 

L.F. Ghokes.—The range of. B.F. 
chokes has been extended by the addition 
of one having an inductance of 20 henries 
and a current-carrying capacity of 130 
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milliamps, which will prove useful for 
choke-output circuits with super-power 
valves in parallel, for smoothing purposes 
in heavy-duty eliminators, and also for 
filament circuits of series-connected valves 
fed from D.C. mains, ete. 


E amines Parman o é fe pment oi seme D 
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The new Oriel Loud-speaker. 


Anti-capacity Switch.—An examination 
of the new anti-capacity switch, made in 
various types with up to 10 poles, gives 
the impression that it could be relied upon 
to function for years without trouble; the 
space between opposite pairs of nickel- 
Silver springs is bridged by a suit- 
abiy shaped metal piece carried ‘on an 
insulated: rotor, Single-hole panel mount 
ing is provided, also. a neat dial. The 
insulating material is Bakelite. 

L.F. Transformers,— A: new. design, en- 
closed in a metal shroud, has now been 
produced. Terminals are fitted on. a 
Bakelite strip mounted’ on the top. 
Other components include the well-known 
logarithmic variable condensers, which are 
substantially reduced in price (0.0005 
mfd., 18s. 6d.), and also made in capacities 
of 0.000: and 0.0002 mfd. Their porce- 
lain insulation should render them particu- 
larly suitable for short-wave work in 
tropical countries. 

W. G@. Pye and Co.. Granta Works, 
Vontague Road, Cambridge. 


(214) QUARTZ. 


Keen experimenters will not fail to pay 
a visit to the stand occupied by this firm, 


The Orphean Gem Loud-speaker. 


the 


range of the station. 


we 
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who are perhaps better known under the 
name of Hinderlich. One interesting ex- 
hibit shows the provess of cutting and 
preparing the quartz from the natural 
rough state to the time when it is ready 
for. electrical testing. The chief applica- 
tion of the quartz crystal is to control 
the frequency of a wireless transmitter. 
A quartz crystal suitable for the fre- 
quency to be controlled is introduced into 
the tuning circuit in a suitable manner, 
and by its peculiar oscillatory properties 
holds the frequency of the circuit under 
control constant, and thus enables 
wavelength of the transmitting 
station to be kept absolutely steady. This 
has a marked effect in increasing the 
clarity of transmission and the effective 
In addition, the 
quartz crystal may be used in conjunc- 
tion with suitable instruments to deter- 
mine the frequency of a variable source 
of radio-frequency oscillation, the accuracy 
being of the order of a few parts in a 
million. 5 

Anotker exhibit on this stand which 
attracts considerable attention is tha 
Paul D. Tyers microphone. Ordinary 
crystals for wireless reception are also 


The Peerless Resonic H.F. Transformer. 


shown in greal variety, together with an 
extreinely interesting trouble-free crystal 
detector. an | 
No visiter should leave the stand with- 
out obtaining a copy of “ Quartz,’’ by 
A. Hinderlich, M.A., which has only just 
been published. In addition to-a com- 
plete and masterly summary of all avail- 
able information on the subject of quartz 
crystal, the book gives useful practical 
advice on the construction of quartz-con- 
trolled units. A very complete. biblio- 
graphy, which should be valuable to the 
experimenter, is also given. | 
Quartz Oscillators, htd., 1, Lechmere 
Roud, London, NAW .2. ; 


(9) RATHBOURNE ELECTRIC CO. 

Eckersley’s Detector De Luxe.—A 
crystal detector of unique design in which 
the catwhisker carrier can be moved to 
enable the whole available surface of the 
crystal to be searched for sensitive faces. 
The vertical and lateral movement is 
carried out with one knob attached to the 
end of a hollow spindle through which 
passes a rod to control the pressure of ihe 
catwhisker on the crystal. The crystal 
cup and catwhisker holder are easily 
removed “and can be replaced by either 
other crystals and catwhiskers or, alter- 
natively, a Perikon crystal combination 
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can ‘be employed. The complete detector 
is enclosed in an ebonite case fitted with | 


The Peerless Neutralising Condenser. 


a standard size of watch glass to keep out 
dust. . 

The Rathboné Electrie and Eng. Co., 
18, Sylvester Road, Kast Finchley, Lon- 
don, N.2. 3 ice ; 

(42) RAYOL. o 

Portable receivers are the principal in- 
terest on this stand, and two main types 
are shown. There is ‘the: ‘‘ Rayol IL” 
a two-valve set in a narrow, upright case 
with ‘tuning controls at one end, which 
works a self-contained loud-speaker and 
can be operated without opening the case. 
Then there are the  Rayol V.S.C,’" and 
“Rayol .V.R.C.,” two more expensive 
models which work with the lid ‘open. 
This lid, which contains the loud-speaker 
and frame aerial, is pivoted and rotatable 
for direction without moving the base of 
the set. as : 

A self-contained cabinet receiver for use 
in flats is also shown. | 

Engineering Works (Electrical and 
General), Ltd., T and 8, Great Winchester 
Street, London, E.C.2. 


(210) RED DIAMOND. 


The  instabiiity' of the ordinary 
catwhisker type of crystal detector has 
led many listeners to employ the more 
stable Perikon combination wherein two 
crystals are kept tightly in contact by 
a spring; a disadvantage, however, exists 
in that a battery to bias the detector to 
about 1.5 volts is psually necessary. Thé 
Red Diamond Zincite-Tellurium Perikon 
detector has the advantage of stability, 
and avoids the disadvantage of requiring 
a biasing battery. 
studied tuning coil construction 
appreciate that there are certain winding 


The Peerless baseboard mounting rheo- 
stat. . - 
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diameters which give the lowest high 
frequency resistance for a given winding 
length; it is therefore very interesting 
to find on this stand a skeleton coil 
former in which it is possible to vary the 
mean diameter of winding from 2gin. to 
4sin. by an ingenious control which 
causes ebonite bars to move up or down 
on radius rods. These expansible coil 
formers are made in 4in. or 6in. models. 
Among the other accessories shown are 
well designed H.F. chokes and multiple 
battery connectors. 

Jewel Pen Co., Ltd. (Radio Depart- 


ment), 21-22, Great Sutton Street, 
Clerkenwell, London, k.C.1. 
(84) REDFERNS. 


All-rubber Valve Holder.—Great interest 
will undoubtedly be focussed on this com- 
ponent as it provides a valve mounting in 
which insulation from shock should be of 
the highest order. A rubber moulding 


The Peerless. Self-contained Receiver for 
open aerial. 


holds the four valve sockets, and a fur- 
ther moulding separated from the first by 
an air space gives a means for providing 
terminals and metal-bushed holes for in- 
serting screws into the baseboard. Fine 
stranded wires connect the valve sockets 
to four nickel-plated terminals and solder- 
ing tags are provided. The whole valve 
holder being elastic, any vibrations which 
cccur are quickly damped down. The 
price is 2s. 6d. 

` H.F. Choke Former.—Selling at 2s. 6d. 
this former gives scope for experi- 
ment in choke winding. It is cut from 
solid ebonite, and has six slots 4 inch 
deep by 4 inch in width, and is screwed 
tc a moulded base with two terminals. If 
a number of chokes have been wound and 
it is desired to interchange them, their 
bases can be removed and end terminals 
screwed in so that they can be suspended 
between grid leak clips. 

Seven-pin Ebonite Coil Former.—-This 
component provides a means for the con- 
structor to wind air-spaced low loss coils 
to his own specification. There are eight 
ribs, seven- of which are provided with 
pins to allow of connections being taken 
to tappings, reaction windings, etc., and 
the whole former has an overall diameter 
of 22 inches. A seven-socket base is sup- 
plied, which provides a means of quickly 
interchanging coils, 
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Redfern’s Ebonart panels in matt, 
polished and mahogany finish, and cut to 
standard sizes, are one of the chief fea- 
tures of this exhibit. . 

Redfern’s Rubber Works, Ltd., Hyde, 
Cheshire. 


(249 & 250) REES MACE. 


As was the case last vear, portable sets 
of attractive and high-class designs are a 


The Princeps 3-valve Portable. 


feature of the stand. It will be remem- 
bered that this firm was one of the first 
to bring out a completely self-contained re- 
ceiver. This was over three years ago, 
and as a result of their experience they 
are now able to produce instruments 
which are designed as the result of real 
practical experience. A two valve set is 
obtainable for 16 guineas, a three valve 
instrument costing 20 guineas, whilst for 
28 guineas it is possible to purchase. the 
well-known Rees Mace © Super Four” re- 
ceiver, with which ‘it is claimed that both- 
Daventry and Continental stations can be 
received anywhere in Great Britain. An 
attractive feature is that a twelve months’ | 


POOR Oe nnn D 


Cone-type Cabinet Loud-speaker; a product 
: of Pettigrew & Merriman. 


guarantee is given with each instrument. 

Rees Mace Alfy. Co., Ltd., 39a, Wel- 
beck Street, London, W.1. 
(257) REGENTONE. . 


One of the main exhibits on this stand 
is, as might be expected, the Regentone 
range of eliminators, of which over 24 
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models are available, with outputs rang- 
ing from 60 volts 10 mA. to 400 volts at 
130 mA. The Regentone Midget, which 
sells at the low price of 27s. 6d., gives 
two voltage outputs, and is intended for 
one or two-valve type receivers. In 
addition to the ordinary models, De Luxe 
models -mounted in handsome cabinets 
are available. The De Luxe No. 1 gives 
a very large number of tappings, and is 
capable of supplying multi-valve sets. 
The A.C. mains user is catered for by 
similar high-class instruments. A junior 
model giving three positive tappings and 
a maximum voltage of 140 at 15 mA. may 
be obtained for 87s. 6d. Completė power 
units and some very attractive receivers 
capable of operating direct from the mains 
are also shown. 

One of the most valuable features from 
the point of view of the home constructer 
is the large range of apparatus for home 
assemblv of eliminators. Power trans- 
formers, chokes, potential dividers, and 


Complete Battery Eliminator, A.C. mains 
model, Pettigrew & Merriman. 


also half- and full-wave rectifying valves 
are being shown. It is.possible to obtain 
a transformer giving a voltage of 900 with 
a centre tapping for full wave. rectifica- 
tion. This latter component, as might be 
expected, is of extremely generous pro- 
portions. ` 

Regent Radio Supply Co., 21, Bartlett's 
Buildings, Holborn Circus, E.C.4. 

(34) RHAPSODY. 

The Rhapsody-Twin is well designed 
and extremely lavishly equipped. Built 
into an artistically-designed cabinet 
it consists of three units, a central loud-* 


Pet ^-ow & Merriman Receiver for 
cen :cting to A.C. supply mains. 
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Pettigrew & Merriman’s Portable Re- 
ceiver with back removed. 


speaker with an eight-valve superhetero- 
dyne receiver on one side and a gramo- 
phone motor and turntable on the other. 
In some types the gramophone is, a 
separate instrument working indepen- 
dently, but in the more expensive model 
the amplifier in the receiving set is used 
in conjunction with an electric al pick-up 
to reproduce the record via the loud- 
speaker. These are really high-class pro- 
ductions and fully justify the prices 
asked, which range from 90 to 126 
guineas. 

Reproduction, Ltd., 5, 6 and 7, Dysart 
Street, Finsbury | Square, London, L.C.2. 


(1443 & 5) R.I. and VARLEY. 


New Straight Line Super Transformer. 
—Intended essentially as an _ intervalve 
transformer, terminals are provided to in- 
crease its application. The primary in- 
ductance is understood to be of the order 
of 100 henaries when passing a normal cur- 
rent of between 2 and 3 mA., the primary 
and secondary ratio being 1 to 5.25. The 
iron content is pastievisnly liberal, and a 


A new Pye Self-contained Receiver 3 
the Dual Portable. 


“normal. working conditions, - 
transformer it is well finished and offered ` 
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good feature is the use of various stamp-. 
ings to produce a circular cross-section of 
corée through the spool. 
capacity in relation to the high value of 
primary‘ 
been sectioned, 


frequencies as low as 25 cycles under 


at the popular price of 25s. 

The Multibalancer.—For use in connec- 
tion with the tapping points’ provided on 
this transformer, a new component has 
been created, which, with its 16 terminals, 
may at first sight seem somewhat be- 
wildering. The perusal of the instructive 
pamphlet, which is strongly recommended, 
shows the device to consist of two re- 
sistances of 2 megohms and 0.5 megohm 
and two condensers, 0.01 mfd. and 0.0005 
mfd., combined with two three-point 
switches giving thirteen different circuit 
arrangements, such as a variable ratio of 
transformer coupling, the loading of the 
transformer and resistance, the push-pull 
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A Handsome ‘‘ Home ” 


arrangement, and choke coupling with the 
provision of volume control. In view of 
the fact that the price of this component 
is considerably lower than the price of 
the resistances, condensers and switches 
bought separately, and its many useful 
applications, it is an accessory well worth 
adopting for use with the transformer, 

New Output Filter. Choke.—The in- 
creasing demand for an output choke of 
liberal current carrying capacity is met 
by this new component. Liberal iron 
cross-section with large spool of moderae 
inductance are the essentials. It will 
comfortably handle a current of 20 to 
25 m.\., and has a working inductance of 
20 henries. One-piece stampings are used 
instead of interleaving the core; they are 
thin and particularly. well assembled. Of 
similar external appearance is an output 
transformer giving ratios of 1 to 1 or 
25 to 1, both ratios being available in 
the one component. The increasing use 
of power output valves, as well as the use 
of supply mains as a source of H.T., has 
crented a big demand for a component of 
this type. Its price is 21s. 


To limit self- 


induetance the windings have 
) and N.P.L. curves show 
that good amplification is obtained with. 


AS a super 
tion, but the tapping. switch is suitably 
a complete tuning unit. 
tance with indicating scale and incorporat- 
ing variable ‘reaction coupling built as a 
unit demands little work for wiring up as 
a receiver. 
a unit and consists of a large’ diameter 
solenoid inductance tapped with a switch 
to give a wave range of 200 to 2,8CO metres 
with a 0.0005 mfd. tuning condenser and 
a rotating reaction coil working through 
bevel pinions. 
commodated behind a well-finished cir- 
cular plate, a scale on the front showing 
the settings. 
incorporates the tuning condenser and is 
a really compact unit. 


Receiver—the Pye type 830. F 


model B, 
tion, but the tapping switch is shitabl 
arranged so that it serves as va HE 
transformer for 
coupling giving aperiodic So, a 
Reinartz circuit and other arrangements. 
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A. transformer is also shown for the 


construction of H.T, battery eliminators, 
the associated special apparatus also being | 
listed. | 
fór operating valves ‘of the indirectly 
heated cathode type and carrying wind- 
ings, if required, for giving H.T. rectifier 
potentials as well. 


Transformers ‘are! now- available 


Retroactive Tuners.— Receiver construc- 


A tapped. i induc- 


The Standard model is such 


The switch action is ac- 


The model A, in addition, 


A third type, 


a”, 
` 


T 
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is of similar general _ ‘cofistruc- 


intervalve ` aerial 


The Pye shrouded transformer for A.C. 
mains units. 


D 38 


» 


Designed for selectivity and sensitivity—the Pye type 750 with 2 H.F. stages. | 


Interdyne Receivers.—An important new 
method of preventing regeneration in the 
H.F. stages is employed in these. re- 
ceivers, the special type of valves adopted 
being virtually self-stabilising. By means 
of two separate anodes, a double grid, 
connected with symmetrical primary and 
neutralising windings, effective stabilising 
is produced without the use of auxiliary 
apparatus. - Two H.F.° stages are em- 
ployed, the. three transformers being en- 
closed in the compartments of a copper 
screening box. A wave range of 250 to 


600 metres is obtained. with adjustable 


The Rayol II. 2~valve Portable Set with 
Self-contained Loud-speaker. 


aerial tappings to compensate for various 
aeria] constants. The valve detector is 
fallowed by two L.F. stages employing ‘a 
combination of both resistance-capacity 
and transformer coupling. Tuning is 


effected by a single knob operating a. 


_ tbhree-section condenser arranged laterally 
-hehind the panel so that each condenser is 
closely associated with its transformer 
winding. The condensers are logarithmic 
and can be individually adjusted. The 


tuning scale is viewed through an aperture’ 


in the panel. Another contro] regulates 


volume, and rotation past the minimum. 
position switches off the H.T. and L.T. 


batteries. Capacity reaction is provided, 
effectively increasing the performance of 
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frame aerial incorporated. 


a properly neutralised H.F. amplifier. The 
set presents a simplicity of adjustment not 
usually associated with a long-range loud- 
speaker equipment. 

Another model includes H.F. tuning for 
long- as well as short-wave reception, and 
the change over is effected by multi-con- 
tact switches linked together, arranged 


close to the screening boxes, and near’ 


the bases of the valves, giving short 


direct wiring. A good feature is that only 


one H.T. potential ‘is required. 
© R.I. and Varley, Ltd., 103, Kingsway, 
W.C.2. ; 


(14) ‘* ROLLS.” ' 

` Portable Receivers.—The ‘‘ Rolls ” port- 
able receivers are made in 2-, 3- and 5- 
valve models, and can be obtained with 
or without loud-speakers. The 5VLS is 
a 5-valve model with loud-speaker and 
The “on” 
and “off °” switch can be used also for 
the purpose of cutting out two valves when 
the receiver is in close proximity to the 
local broadcasting station or when tele- 
phones are used. The receiver is built 
into a well-finished leather carrying case 
which when closed has the appearance of 
an ordinary suit-case. | 

Hoare and Jagele, Ltd., 28-29, Great 
Sutton Street, Clerkenwell, London, 
B.C.1. J 


d 


ununun 
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A Plug and Socket and a Fixed Filament 
Resistance by the Jewel Pen Co. (Red 
f Diamond). - 
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(215) ROOKE.. 

The most interesting exhibits shown 
are the Faradex H.T. and L.T. trickle © 
chargers for A.C. mains. These instru- 
ments employ an electrolytic rectifier 
which is neither of the ammonium phos- 
phate nor the tantalum type. The dis- 
advantages associated with the ordinary 
chemical rectifier are well known, such as 
corrosion, heating up, the need of frequent 
examination and electrolyte renewal. A 
completely new electrolyte, which is the. 
subject of a patent, is employed, and it 
is claimed that the useful life of this 
electrolyte continues for an indefinite 

eriod.' It is entirely non-corrosive. 

oth rectifiers are extremely cheap, the 
high-tension model selling at 30s. and the 
low-tension model at 35s. 

In addition, variable rheostats having a 


‘maximum of 5, 15 or 30 ohms are shown, 


each instrument being supplied with an 
adjustable stop which renders them in- 
valuable for safeguarding the delicate fila- 
ment of a dull-emitter valve. Several 
different. models of coils are shown, 'in- 
cluding the well-known six-pin type, and 
in addition an extremely robust type of 
centre-tapped plug-in coil in which the 
terminal associated with the tapping is 
affixed in a new and reliable manner ren- 
dering the whole component extremely 
robust without in any way  sacrificiny 
efficiency. ; 
Undoubtedly, however, the rectifiers 
already mentioned are the most interest- 
ing feature of the stand,: and should 


attract widespread attention from those 


Redfern’s high frequency Choke Former. 


visitors who have suffered at the hands 
of the old type of electrolytic cell. | 
_ Rooke Bros., Ltd., 55, Cardington 


Street, London, N.W.1. 


(110) SELECTORS. 


The Selector Super is a portable super- 
heterodyne with combined _ oscillator- 
detector, three I.F. stages and two L.F. 
amplifiers, with transformer and choke 
coupling. The set is completely self con- 
tained and is mounted on a turntable. A 
60-volt high-tension accumulator is fitted 
as standard, with the- novel arrangement 


of a vent tube led out to the exterior of 


the case. A jack is fitted, so that this 


battery may be charged in situ by insert- 


ing a plug connected to a source of D.C.. 
with suitable limiting resistance. 
_A demonstration model is ingeniously 


arranged so that when the calibrated dials 
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Redfern’s Seven-pin Coil former. 


coincide with the settings for a given 
station a coloured view oť the city where 
the station is situated is automatically 
shown on the surface of a mirror mounted 
b-hind the set. Fifty different views, 
equal to the number of stations guaran- 
teed, are shown in this way. - This exhibit 
is attracting a good deal of attention. 
Selectors, Lid., 1, Dover Street, Lon- 
don, W.1. 


(15) SHORE. 

The “ Shore Portable Five’’ is a self- 
contained receiver built into a solid oak 
cabinet. Two high frequency amplifiers 
are employed, and the change from short 
to long wave. is accomplished by the 
movement of a switch. The short wave 


Redfern's All-rubber Valve Holder. Note 
the flexible stranded connectors between 
- valve sockets and terminals.. 5i 


range is approximately 250 to 550 metres, 
and the long wave 200 to 2,500 metres, 
thus effectively covering the broadcast 
band of wavelengths. 
are used throughout, and a large capacity 
accumulator is included for filament heat- 
ing. The H.T. battery is of generous 
dimensions, and a reasonably long. period 
should elapse _ before renewal becomes 
necessary. The frame aerial consists of 
two separate windings, one for the short 
wavelengths and the other for long wave 
reception. Two terminals are provided 
on the left of the control panel, and these 
permit the use of aerial and earth should 


Two-volt valves. 
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it be desired to increase the range of the 
receiver. 

G. C. Shore, 28, Newman Street, Ox- 
ford Strect, London, W. 


(150) SIEMENS. 

‘‘ Super-Radio ° Dry Battery.—This is 
a 50-volt battery consisting of 36 cells of 
extra large size and is fitted with nickelled 
spring clips in place of the usual sockets. 
Intermediate tappings at 25 and 36 volts 
are provided, and inside the lid of each 
battery is pasted a slip giving the general 
instructions for use. Special attention has 
been given to the insulation between in- 
dividual cells of the battery, and a longer 
working life thereby obtained. This 
battery is primarily intended for use with 


The Regentone Receiver, .made by the 
Regent Radio Co., operates entirely from 
the mains. — 


f 


multi-valve receivers where current in the 
order of 15 to 20 milliamps is required, 
but this figure can be exceeded without 


damaging the battery. However, this will. 


result in the period over which it will 
function satisfactorily being more than 
proportionately reduced. At the price of 
25s. for a’50-volt unit, this battery com- 
pares very favourably with other sources 
of H.T. supply. 

Standard H.T. Batteries. For users of 
one- or two-valve receiving sets, the 
small capacity H.T. battery should appeal, 
and these are made in units varying from 
15 to 120 volts. Intermediate voltage 
can be obtained in steps of 3 volts in the 
15- to 36-volt batteries, and in steps of 
6 volts in the larger sizes. When initial 
outlay is not the primary consideration, 
the large capacity type of standard H.T. 
battery will be found more economical, 


“>and these are made in three sizes, viz., 


18 volis, 36 volts, and 72 volts. Spring 


clips replace the sockets eniployed in the 


i 


The ingenious Multi-balancer, of R.I. 
Varley, for use with the new transformer, 
for giving various circuit arrangements. 


i 
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small capacity types of batteries, and 
these have many obvious advantages. Ex- 
perimenters are well aware of the diff- 
culties that arise due to high resistance 
contacts, especially in the H.T. circuit 


The large Output Transformer of R.L 
Varley. ae 


of a multivalve receiver, and owing to 
the more certain electrical connection that 
can be made with the spriug clip, this is 
one less possible cause of trouble. 

Grid Bias Batteries.—These vary in 
voltage from 14 to 163 volts, and the 
models G1, G2, and G3 are variable in 


- steps of 14 volts. 


To facilitate fixing, the grid, batteries 
are fitted with a cover flap provided with 
two eyeletted holes and can be fastened 
to the cabinet by means of small wood 
Screws. 

Testing Instruments.—Type 650A, 
priced at £2 14s., is a two-range volt- 
meter with readings 0 to 7.5 volts and 0 to 
150 volts. : 


R.I. Two-range Tuning Unit, with variable 
reaction coupling operated through bevel 
pinions. `- _ i 


Three terminals are provided and suit- 
ably marked to indicate the correct, pair 
to use for the different ranges. ; 

For a full scale deflection, a current of 
only 5.3 milHamps is required, and the 
instrument has a resistance. of 200 ohms 
per volt: l ‘ 


The type 650B is a combined volt-milli- ` 


ammeter with six ranges, 3, 15, and 150 
volts, and 7.5, 75, and 750 milliamps. 
There are two terminals for connecting 
up purposes and the range in use is de- 
termined by inserting a plug into the 
appropriate socket of six provided. When 
used as a voltmeter, this instrument has 
a resistance of 150 ohms per volt. The 
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price of the combined instrument is 
£4 5s. 6d., and this includes flexible con- 
necting leads. 
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microphonic valves is now in production. 
To screen the entire envelope of the 
valve, as well as its mounting, from 
microphonic effects it is enclosed in an 
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Siemens Bros. and Co., Ltd., Wool- outer glass container which, it is under- 
wich, London, S.E.18. stood, is evacuated by air, the inside 
valve unit being both rubber supported 

(141) “ SIX-SIXTY.”’ and the connections made with supple 

A perusal of the booklet available at leads. High frequency and resistance 


this Stands reveals that ‘“Six-Sixty’’ coupling valves being more particularly 


— 


= susceptible to microphonic noise, are now 


available in this new form of mounting. 
For the home construction of loud- 
speakers an envelope is to be had at this 
stand containing a selected form of paper 
suitable for making the cone diaphragm 
marked out to the required shape and 


tit 


6, 


i 


meee 


accompanied by brief working instruc- 
tions. l 
Electron Co., Dtd., 122-124, Charing 


Cross Road, London, W.C.2. 


Resistance-capacity- 
coupling Unit of R.I. Varley. 


The wire—wound 


B 
- 
- 


Solidite and Synthetic Mouldings, L'd., 
Albion Works, North. Street, Claphum, 
London, S.W.4., 


(43) SPAULDINGS. 


This firm specialises in insclating 
materials, and a varied display of fibre, 
leatheroid, Bakelite, etc., is shown, illus- 
trating the many uses to which these 
materials may be applied in wireless 
receivers. 

Spauldings, Ltd., 90, Gloucester Strect, 
Clerkenwell, London, B.C.1. 


In the new R.I. Super Transformer addi- 
tional terminals are provided to extend 
the application of this component. 


valves are fitted with filaments which 
classify them among high-grade valves. 
All usual types are manufactured of the 
210, 410, and 610 classes with power and 
super-power valves of the 215, 425, and 
625 types for use with 2, 4, and 6-volt 


Simplicity of control is a feature of the 
new R.I. Interdyne Receivers although 
two H.F. stages are incorporated. 


(228) SYLVEX. 
The well-known Sylverex crystal is, 
as might be expected, again to the fore 


SOLIDITE MOULDINGS. 
this stand are 


(39) 


The exhibits on indica- 


esauen a seo ea aa R ah tive of the high degree to which the tech- on this stand; in addition some extremely 
S S 6075 ; H F f 4 K g 6075 R ee AL nique of moulding in bakelite and attractive coils are shown. These 
S.S. 9, t. an ». wC: Al- are the Reactone coils, in which 


synthetic resin has been developed. No 
alate seems to be too intricate for this 
medium, and the ‘various methods of 
mottling and graining are most pleasing. 


though particularly economical as regards 
filament consumption, these valves are of 
high performance, for in the case of the 
S.S.6075 H.F. an amplification factor of 


by a special method of mounting and 
winding’ it is claimed that losses have 
been reduced to an absolute minimum. 
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of R.I. Varley. 
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The section-wound R ıdio-frequency Choke s 
r z 
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20 is obtained with an impedance of SIIR Sse senne 
20,000, showing the mutual conductance to 10 20 so 100 200 500 1000 


have reached as h`gh a Value E? 1.0. N.P.L. showing amplification plotted against frequency obtainable when 
A new range of Six-Sixty non- using two stages of R.I. Varley resistance coupling. 
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curve 


<a i 
R.I. Varley Variable Anode Resistance. 


The value is changed by rotating in the 
r _ holder. 


No one visiting this stand should fail 
to observe the Serenada loud-speaker 


which presents a very attractive appear- 
ance, the horn having been designed 


R.I. Varley Battery Eliminator in an all 
aa: metal container. - 


with attention more to acoustic principles 

than is the case with many instruments. 
Sylvex, - Ltd., 144, Theobalds Road, 

London, W.C.1. | a 


(115) T.C.C. 


The manufacture of fixed condensers is 
‘probably nearer to reaching finality than 


ar 
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The Selector Three with enclosed batteries. 


that of any other important wireless com- 
ponent, so it is hardly to be expected 
that any radical departure from current 


r ear 
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practice can be introduced. However, 
there is one change which is always wel- 
comed, namely, a reduction in price. As 
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in oak, mahogany or crocodile finish, 
There is only one tuning control, which 
is across the frame, and the condenser 


The ** Faradex ”' (Rooke Bros.) Battery paateere employ an entirely new form of 
me rectifier. i i 


` dial is set edgewise to the panel so that 
it is thumb-driven. The two high-fre- 
quency valves are aperiodically choke- 
coupled and reaction is condenser-con- 


an example, the 2 mfd. Mansbridge type 
is now sold at 3s. 10d., while the popular 
0.1 mfd. mica-insulated L.F. coupling 
condenser is reduced to 8s. 

The Telegraph Condenser Co., Ltd., 
Wales Farm Road, North Acton, .W.3. 


b 


(108) TELSEN. 


Radio Grand L.F. Transformer.—Most 
readers of The Wireless World are 
familiar with this component, which has 
been favourably reviewed as being well 
designed and excellent value for the price 
charged. It has -recently been modified ES 
in minor details, as has the lower-priced?) © it 
*©Ace’’ model, which sells for 8s. 6d. | 


The Selector Super, a 7-valve self-com 
tained superheterodyne. 


trolled by the Reinartz method. A ker 
switch provides for ~long- or short-wave 
tuning, and a socket is arranged so that an 
extra external loud-speaker may be 
plugged in. Should greater volume be re 
quired, there are terminals for an exter- 
. nal aerial and earth. - Fhe low-frequency 
Several well-known sets which use these Portion of the set consists of-a transformer 
transformers are exhibited. The two | we 

models are available in ratios of 3:1 and | T i 
5:1, and are also made to special re- 


Note the safety stop on this Rheostat by 
Rooke Bros. 


quirements. An L.F. choke is also 
produced. l 
T'elsen Electric Co., Ltd., 207, Aston 


Road, Birmingham. 


(91) TRELLEBORG. | 


Some excellent examples of machining 
in high-class ebonite are. to be seen on 
this stand. In addition to the well-known 
electrical properties of Trelleborg ebonite 
it is evident that this material is capable 
of taking a high polish. 

Trelleborg Ebonite Works, Ltd., Union 
Place, Wells Street, London, W.1. ' 


(82) TRUPHONIGC. | 
Portable Super-Five.—This set is en- 
tirely self-contained, with Celestion loud- 
speaker built in. ‘The cabinets are 
beautifully finished and can be obtained 


oN 


re 


Siemens combined Volt and Milliampere- 
meter provided with six ranges. 
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‘Stand to Stand Report.— 
stage followed: by resistance-capacitg- 
coupling and the price of the receiver 
complete in every respect, including royal- 
ties, is £33 10s. 

Truphonic Wireless Co., 


189, Regent 
Street, W.1. l 


- The Shore 5-valve Portable Receiver. 


_ (88) TUNGSTONE. 


The types ‘of accumulators shown on this 
stand are too numerous and varied for 
detailed description here, but a fund of 
information will be found in the Tung 
ae handbook which is full of informa- 
ion. 

Low-tension batteries are shown in 
glass and die-cast cases, and among the 
H.T. batteries the ‘ Popular ” and “ De 
Luxe” should prove of interest to 
listeners. 


Siemens Grid Battery with fixing attach- 
ment. 


A corner of this stand is occupied by 


the Caston Wood Turnery Co., Market. 
arborough, who ave showing a selection. 


of cabinets. 


Tungstone Accumulator Co., Ltd., 3, 


St, Bride’e House, Solisbury Square, Ton- 
don, E.C.4.: e an 

~- (36) TUNOMETER. 
The < Nick-o-‘'ime Tunometer is a 
spiral-wound inductance with a contin- 
uously variable tapping which has heen 
produced to displace ila variable tuning 
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Siemens Large -capacity 50-volt H.T. Unit. 


condenser in receiving sets. In addition 
to individual examples of this tunometer 
together with its sliding tuning stand, a 
series of complete receivers incorporating 
this component are on view. 

I. Cooklin anb Co., Oaklands Road, 
Cricklewood, London, N.W 2. 


The Telsen L.F. Transformer, with 
crystalline-finished metal shroud. 


(224) TURNER. 


The chief feature is the Pressland 
Tunewell Unit which covers the complete 
range from 2C0 to 2,000 metres without 
the necessity of changing coils. At 25s. 
this instrument is well worthy of atten- 
tion, more especially as it is fitted with 
the well-known Tunewell types cf coil, 
which are also shown in great variety 


Tungstone 60-volt 


“De Luxe” H.T. 
Battery. 
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on the stand. Tandco coils and Tardco- 
Litz coils are exhibited, and the price of 
the Litz wound coils is most reasonable. 


Utility L.T. Switch, showing contacts open 
and closed. 


Turner and Co., 54, Station Road, New 
Southgate. 


(209) UNIVERSAL BRACKET. 


Those who have experienced difficulty 
in the matter of erecting an efficient aerial 
cannot do better than to pay a visit to 
this stand, where all types of aerial fixing 
devices are shown in great profusion. 
Of particular interest are several types 
of chimney bracket and eaves bracket, in 
addition, of course, to the more usual 
pulleys and other aerial mast fittinzs. 
Undoubtedly, however, the most interest- 
ing item is a combined ‘safety switch 
and lead-in of special design. By means 
of a stout spring a very positive and defi- 


Utility Logarithmic Condenser with new 
hollow moulded insulating supports. 


nite connection to earth is made, and, 
moreover, when receiving, a small spark 
gap between aerial and. earth still re- 
mains, the width of this gap being ad- 
justable from inside the house. This 
gives a large factor of safety in summer 
time when a sudden storm might cause. 
the aerial to be struck at a time: when 
it was not definitely earthed. Special 
arrangements are made so that the veriest 
tyro can mount the device in the window 
frame without damage. 

The Universal Bracket Co., Feltham 
Arenuc, Hast Moseley. 


444 


Stand to Stand Report.— 


The weatherproof lightning switch and 
lead-in made by the Universal Bracket Co. 


Sectioned view of the Watmel L.F. choke 
coupling unit showing the large machine-. 
wound wire spoo!. 


Agios 


paa S 


A popular-priced 2-valve set. The Wat- 
mecel receiver which employs a Reinartz 
circuit. 


New Watmei grid condenser with spring 
clips for accommodating the grid leak. 


The Wearite short-wave set in metal 
cabinet. 
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(96) UTILITY, 


The first thing-to catch the eye on ap- 
proaching this stand is the frosted alu- 
Ininium screen case for The Wireless 
World ‘‘ Empire Broadcast Receiver.” 
The case is drilled ready for assembling 
components and costs 30s. 

Push-Pulf L.T. Switch.—Connection is 
made through a series of six phosphor 
bronze leaves assembled inside a cylin- 
drical metal barrel. A plunger, operated 
by the push-pull knob, forces these out- 


The Waverley portable is of exceptionally 
neat appearance. 


wards until they press against the sides of 
the barrel. Each spring makes contact in 
two places, giving a total of twelve wiping 
contacts which-ensure a low effective 
resistance. This is a great advantage in 
2-volt circuits. l 
Coudensers.—-Ail the old types, which 
have proved so satisfactory in the past, 
are being continued and a legarithmic 
condenser with hollow ebonite insulators 
is being shown. Two types of “ Micro 


Variable voltage D.C. battery eliminator 
of Wholesale Components. 


Dial ” are supplied for use with these 
eondensers, one with bevelled ebonite dial 
and a new one with aluminium dial and 
hair-line cursor, e LA 

There is also a gang condenser with 
variable couplings, the adjustment of each 
circuit being carried out simply by turn- 
ing a knurled ebonite knob on the 
covpling of the condenser concerned. 

* Utility ’? change-over switches in 
varying degrees of complication will 
gladden the hearts of “ circuit wizards.” - 

Wilkins and Wright, Ltd., Utility 
Works, Kenyon Street, Birmingham, 
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Sixty-cell Wet H.T. Battery (Wet Hf: 
Battery Co.). walt FP 


Cam-operated neutralising condenser= 
a new Wearite product. 
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The Wearite receiver showing short 


wave tuner. 


# ‘ 


| 
Wearite short-wave tuner with rotary 
reaction coil. ] 
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Stand to Stand Report.— . a eR 
Bes. To i (98) W.B. ` ~“ 
The ‘“Desertune ” ‘open ` diaphragm 


loid-speakee will be the first item to 
atftaet attention on this stand,. first be- 
cause of’ ts striking appearance, and 
scond, on account of the type of dia- 
phragm employed. It is best described 


- 
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~ op 
eo —— es 


1 


Wireless 
í Worl 


metal panel for tuning and capacity re- 


action, the circuit being the favourite © 


Reinartz arrangement. The two valves 
are L.F, choke coupled and the internal 
equipment includes a section wound high- 
frequency choke coil. Enclosed in a good 
quality polished oak cabinet with terminal 
strip at the back and internal grid bias 
battery the set is offered at the modest 
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Tungstone 30-volt “Popular” H.T. unit. - 


as.a fluted cone, and is built up of a 
parchment-like substance. A spare dia- 
phragm, is on view, which clearly shows 


, the method of construction. 


e 


In addition to a range of “ All-Wood ” 
horn and diaphragm type loud-speakers, 
there is a cabinet for home constructors 
of portable sets. An ‘‘ All-Wood ” loud- 
speaker horn is built into the construc- 
tion, and partitions for batteries and com- 


. ponents are provided. The makers supply 


blue prints and sets of parts-for home 
receiver construction. 

Welker Brothers (Guildford), Ltd., St. 
Jozeph’s Works, Bramley, Guildford. 


: (1) WATMEL. 

Popular 2-valve Recelver.—To meet the 
popular demand for a cheap and reliable 
two-valve set giving local station loud- 
speaker operation, the “Imperial Two” 
has been added to the appardtus seen at 
the Watmel stand. It is a two-range set 


and tunes with a solenoid coil in the base 
of which is a thoroughly efficient change 
range switch which short circuits as well 
as disconnects the long range coil when 
tuning on the normal broadcast band. 


Two dials ‘appear on the black crystallite 


The Zampa Portable (Mic Wireless Co.). 
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price of £3 15s., or complete with loud- 
speaker, valves, all accessories and royal- 
ties paid, 10 guineas. 


Watmel Grid Condenser.—A modified 
form of grid condenser is of interest being 
fitted with hollow spring clips engaging 
onthe ends of the leak resistance. 

Watmel Wireless Co., Ltd., Imperial 
Works, High Street, Edgware, Middlesex. 


(217) WAVEMASTER. 

This stand is entirely devoted to the 
exhibition of high class condensers which 
are obtainable in either the square law 
ov the logarithmic types. The end plates 
and vanes are made of stout aluminium. 
The condensers are fitted with ball bear- 
ings and pig tail connections, and can be 
recommended as a thoroughly reliable pro- 


position, 
The Webb Condenser Co. 


don, F.C.1., 


(238) WAVEOLA. 

This stand is devoted solely to the 
show of the “ Waveola” sound amplifier, 
which consists óf a number of tubes of 
different diameters connected together by 
a patent reflecting elbow. These horns 
are applicable to a gramophone no less 
than to a wireless set,-and indeed, they 
were on the market a long time before 
the advent of broadcasting; thus it 


may be said that they are by no means , 
Extremely . 


a hastily designed article. 
good reproduction is the claim made for 


these instruments, more especially in the - 


matter of adequately treating the lower 
end of the musical scale. 


The K.T.B. Mfg. Co., Ltd., 210, Bam- 


mersmith Road, London, W.6.. 


(243) WAVERLEY. 


This stand is entirely devoted to the 
exhibition of a highly attractive self- 
contained 
Celestion loud-speaker. 
which one does not usually meet with in 
a portable receiver is that it is fitted 
with a special gramophone attachment and 
amplifier which can be used with any 


: : (BOM, | 
Wavemaster), 42, Hatton Garden, Lon- 


ortable receiver, including a’. 
A novel point. 


type of gramophone. The whole instru- 
ment is very well finished. 
Cecil Sharp, 188, Blythe Road, W.14. 


. (253) WEARITE. ° 

Duplex . Automatic Coil Holder.—A 
component of quite -new design. Pro- 
vision- is made for mounting long- and 
short-wave aerial tuning coils with their 
axes at right angles to the baseboard, 
while the reaction coil is carried in the 
moveabls holder, which operates a switch- 
ing device through cams. In the upright 
position, aerial and earth are short-cir- 
cuited, and the L.T. circuit i$ broken. 
When the coil is moved to the right, the 
short-wave aerial inductance (with which 
the reaction coil is now in relation) is 
automatically connected and filament cir- 
cuits are completed. Rotation to the 
left connects the long-wave coil. A cir- 
cuit diagram which is provided shows that 
an ‘‘untuned’”’ aerial arrangement may 
be used on the short waves. 

Neutralising Condenser.—This com- 
ponent is fitted in a rectangular ebonite 
case, and is suitable for panel or. base- 
board mounting; an extension handle is 
optional. Variation of capacity between 
2.5 and 25 mmfd. is obtainable“by a 180- 
degree rotation of the knob, which actu- 
ates a cam moving a vane with respect 
to a fixed plate. The dielectric is of 
mica, and examination shows that there 
is no risk of accidental short-circuit. 

Coils and H.F. Transformers.—A num- 
ber of special H.F. coupling devices: re- 
cently described in. connection. with 
Wireless World sets  are- available; 
they are well made, and a.critical exami- 
nation fails to reveal any departure from 
specification which would tend to, pre- 
judice operation. Among other exhibits 
are coils for the “ Everyman Four,” the 
Empire Short-Wave Receiver, the “ Re- 
gional,” and the “ All-Wave Four.” It 


Pe:ind h apparatus panels of the. new 
typ: Standard orvadcast station equip- 
ment rated at LikW. closed circuit energy. 
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Stand to Stand Report.— 

is noticed that a new and promising type 
of pin is used in interchangeable trans- 
formers; ,it is in tubular form, with a 
longitudinal cut to give springiness. 

A special shortwave tuner has been de- 
veloped.. This comprises a 6-turn grid 
coil with a loosely-coupled aerial winding 
and an internal rotating reaction coil, 
fitted with an indicating dial. The whole 
is mounted on a ribbed ebonite former, 
and soldering tags are provided. In con- 
junction with a 0.C002 mfd. tuning con- 
denser, all the interesting short wave- 
lengths would be covered; the component 
is priced at 10s. 6d. 

Short-wave Receiver.—A 2-valve detec- 
tor L.F. set, including the above- 
mentioned tuner, is also manufactured ; it 
is mounted in an all-metal case similar 
to that recently described in connection 
with the “ Empire” receiver. A depar- 


ture from standard practice is the use of 


combined “ swinging coil” and capacity 
reaction. As smooth regeneration is all- 
important in short-wave work, this inno- 
vation has much to recommend it. 

Wright and Wenire, Ltd., 740, High 
Road, Tottenham, N.17. - 


(16 WET HT. 

The Standard wet H.T. battery is built 
up from a number of small primary cells 
embodying the principle first introduced 
by Leclanché in 1868. A special electro- 
lyte used in conjunction with a new type 
of sac has overcome the tendency to 
polarise which was so prevalent with this 
type of cell in its originał state when sub- 
jected to a continuous discharge. The 
oùtstanding advantage possessed by the 
primary cell type of H.T. (or L.T.) 
battery is the ability of the user to re- 
charge this at home without having ac- 
cess to an electric supply. The required 
quantity of the two chemicals comprising 
the electrolyte should he obtained, and 


after adding the necessary water this is | 


poured into each cell. To prevent the 
liquid creeping and attacking the terminal 
connections, a-thin layer of oil should be 
poured on the top of the electrolyte. A 
current up to 20 milliamps can be taken 
without seriously affecting the condition of 
the cells, and this output should be found 
ample for average reception purposes, 
L.T. Battery.—FExtra large capacity 
cells are made and intended for the sup- 
ply of low-tension current to the valves in 
a receiver. The safe discharge for this 
cell would be about 0.5 amp., and if the 
0.1 amp. type of valve is used in the re- 
ceiver it will supply sufficient current fora 
5-valve set. A booklet is supplied giving 
full instructions for use and maintenance. 
Wet H.T. Battery Co., 12, Brownlow 
Street, Iligh Holborn, London, W.C.. 


(256) WHITELEY, BONEHAM. 


It cannot be doubted that the horn type 
of loud-speaker is slowly but gradually 
giving place to the more attractive 
cabinet type, and it is very evident that 
Messrs. Whiteley, Boneham & Co. have 
appreciated this point to the full, judging 
by the very attractive display of loud- 


Wireless 
o World 


speakers on their stand. Particular men- 
tion should be made of the instrument 
selling at £3, which represents really good 
value. The W.B. valve-holders form 
another very interesting exhibit. . 
Whiteley, Boneham and Co., Ltd., Not- 
tingham Road, Mansfeld, Notts, 


(6) WHOLESALE COMPONENTS. 
J.B.S. H.T. Unit.—A continuously 


variable H.T. potential is a useful feature ` 


and can be obtained, in the case of a 
D.C. battery eliminator, by means of a 
sliding contact across a potential divider. 
This eliminator includes two continuously 
adjustable potentiometers with operating 
knobs, pointers and scales indicating the 
approximate potential obtained. A fine 
adjustment is obtained in this way, par- 
ticularly useful in the case of H.F. valves 
operating near the oscillating point as 
well as anode bend detectors. The 
smoothing equipment is liberal. An out- 
put of 50 mA. can be obtained over a 
range of voltages from 20 t 0150. The ver 
tical insulating panel is fitted with 
shrouded terminals. The price of this 
model, type A2, is £3 5s. | 


Wholesale Components and G.Z. Auek- 
land and Son, 8 und 8a, Cross Street, 
Islington, N. 


(246) ZAMPA. 


A large variety of useful and well-de- 
signed components are seen here. A tapped 
H.F. choke covering, both the broadcast 
and the long-wave band is one of the in- 
teresting features among the smaller of 
the components shown. The choke is sup- 
plied with a small stud switch, and there- 
fore a quick change from one point to 
the other can be made in case any re- 
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sondnce troubles occur on the long wave- 
lengths which is not infrequently the case 
with the ordinary type of choke whose 
resonant frequency often occurs in the 
neighbourhood of the Daventry wave 
length, thus producing uncontrollable os- 
cillation. This device is specially recom- 
mended to users of the Rejnartz type of 
circuit who have experienced trouble on 
the long wavelengths. A very well, de- 
signed tuner and reaction unit is also 
shown, together with a neat and efficient 
stud switch. Resistances of the heavy 
duty type are shown, their main fune- 
tion being for voltage reduction in a 
battery eliminator where a resistance of 
inadequate design often causes trouble. 
Another interesting instrument is a 
“ variable-fixed ° condenser somewhat re- 
sembling an ordinary grid condenser. 
This should prove extremely useful when 
building a receiver having two -separate 
tuning circuits to enable an instantaneous 
change-over to be made from the local 
station to Daventry. 


Mic Wireless Co., Market Strect, Wel- 
linghorough. . 


* * #5 + 


International Exhibit of Wireless 

- Apparatus. e 
An interesting exhibit which is to. in- 
clude foreign apparatus as well as that of 
some representative British manufac- 
turers is to be held at Messrs. Whiteley's, 
Queen’s Road, Bayswater, opening on 
Monday, October 3rd. The display will 
be on the third floor of that store. We 
understand .that the principal importers 
of-American apparatus have been invited 
to show and that in addition to the ex- 
hibits of other British manufacturers re- 
presentative British valve producers will 
show valve-testing apparatus in operation. 

Entrance to the exhibit will be free. 
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An opportunity is afforded of examining a typical broadcast transmitter. The Marconi - 
set to be seen in the B.B.C., exhibit. j 
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‘A Wellzdesigned Transmitter Operated by Remote Control from the 
Receiving Station. 


a HE Saint-Hubert Aerodrome Wireless Station, ated at the point of intersection of these two routes. 
| which has recently been opened by the Belgian Owing to the danger to navigation of the high masts 

Department of Acronautics, was constructed to necessary for a powerful transmitter, the station has been 
deal with the traffic of two important international air divided into two units—the receiving station with a smail 
routes, viz., Amsterdam-Brussels-Basle and Paris- aerial being situated on the edge of the aerodrome, and 
y Cologne-Berlin. The Saint-Hubert- Aerodrome is situ- the transmitter in a separate building at a distance of 
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Choke modulaied speech transmitter suited íor communication with aircraft. 
D 47 ‘ 


about one kilometre from the 
aerodrome. Such an ar- 
rangement permits the use of 
a much higher transmitting 
aerial than would otherwise 
he possible. 


Power Supply. 


The power supply for the 
transmitter is taken from the 
power station at Saint- 
Hubert over a special over- 
head line just over 3 kilo- 
metres in length. The sup- 
ply is 220 volts D.C., and in 
order to compensate -for 
voltage drop in the overhead 
line a special booster has 
been installed at the. power 
station end of the line. At 
the transmitter power is con- 
verted for supplying H.T. 
and I.T. to the valves by a 
motor generator set compris- 
ing the following machines : 
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Saint-Hubert Aerodrome Wireless Station.— ” Pas 

(1) 8.5 h.p. self-starting D.C. motor. 

(2) Two 2,500-volt 0.5 amp. D.C. 
anode current supply. 

(3) 18-volt 3o-amp. D.C. generator for filament cur- 
rent supply. 

(4) 110-volt D.C. generator for field excitation. 

(5) Dynamo- tachometer for remote indication of r.p.m. 

This set is started up automatically by a relay operat- 
ing from the receiving station. The same relay simul- 
taneously starts up the booster at the power station. ‘The 
high-tension generators may be connected either in series 
or in parallel to deliver 5,000 or 2,500 volts respectively ; 
normally they are connected in series. The motor 
generator set and its control panel were supplied by MM. 
Chabot and Jochmans, of Brussels. 


generators 


The. Transmitter. l E 


The radiating system of the transmitter consists of a 
“ T” type aerial and a counterpoise. The horizontal por- 
tion of the aerial is 55 metres long and is supported by 
two 50-metre lattice masts. The counterpoise is sup- 
ported on posts 4 metres high and is arranged in two 
symmetrical series of r4 radial wires. The aerial and 
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telephony. Modulation is obtained through the -usual 
choke control circuit, the microphone and speech amplifier 
being supplied direct from the 220-volt D. C. mains. The 
transmitter is capable of feeding one kilowatt of H.F, 
energy into the aerial, but the normal power in the aerial 
is from 500 to 600 watts only. Although the transmitter 
and motor generator are normally controlled from the 
receiving station a switch is provided for local control. 
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The receiving station: : in the centre is a voltmeter for indicating the speed of the motor generator, and immediately below is the rheostat 


for regulating the motor speed. 


counterpolse circuits are tuned by separate adjustments 
and their common point earthed. 

The wavelength range of the transmitter is continu- 
ously variable from Sco to 2,000 metres, the international 
wavelengths for use on aircraft heing fixed at goo, 
1,400 and 1,680 metres. 

The transmitter may be used either for telegraphy or 


(inset above) General view of the transmitter, showing the control units for local i 


The receiving station building which is situated on the 
outskirts of the aerodrome is connected by an under 
ground cable with the transmitter. A small aeria! 15 
metres in height is used for reception and is connected to 
a four-valve receiving set. This set may be supplied with 
H.T. and I.T. either from batteries or from the mains 
through a special battery eliminator. 

D 48 


SEPTEMBER 28th, 1927. 


Sees 


aana 


À 
yhy 3 
As ghem 


v 
{ 4 
$ id 4 


ities: 
tee’ 
LT} 
33: ~ 4 » 
7 x 


% 
f 


ERAN 
AA a D 
i f 
ae 
ee! 
~ 


E IRS E K IO BANE REE REA ia cad ST IT EP BO ES Ts TES RET Ch ae 
5 i 


Wireless . 
World 


t 


Co oleae To e a i eb nde 
a a ot 


£49 


ON is Tes ecard 


X, 
4, 


a 
o- 4 
2 4 
7 H 
$ 5 
= 
A 3 
E. ’ 4 
be ie D : i 
A sa . ae R 
A y if ies E Z 
fe Nyy 
A af A ; 
i $ 
- KE ři 
N 3 
4 5, is 
7 “4 
pe | E 
» ay. b: 
re 4 x 
rA ct 
AG E 
4%, + 4s 
is 4) 
— tt 
è ` 4 
a es 
"i, r í 4 

re 
= eo, 

sag. 
TE 
ES 2 < 

oe. i 
TOR 

r3 : i $ 
ut 
‘ay 


OE hy, 


’ 
x% 
É pmm ey 
Dope eo ie 


The following list of European broadcasting stations in order of wavelength has been carefully compiled from the latest informa- 


tion ayailable up to the time of going to press. 


The times of transmissions given are those generally in use on weekdays, 


but these, of course, ‘vary slightly at times. We have included for the sake of completeness several stations which only work 
occasionally, and a few that are not yet opened, but of which the proposed wavelengths and nominal power are obtainable. 
The geographical position of all the stations in this list may be found by reference to the map presented with this issue. 


Konigswusterhausen, Berlin, AFP. Wave- 
lengths, 4025 and 2865 metres (74 and 
105 kilocycles). Nominal Power, 20 and 
10 kW. 
Press Messages. 

Eiffel Tower, Parisy FL. 
(113 kC.), 6 kW. 

6.45 p.m. News, 8.0 p.m. Weather, 
8.15 p.m. Concert, etc. Time Signals in 
code at 0926 and 2226 G.M.T. and S.T. 

Montesanto, near Lisbon, CTV. 2,450 

metres (122 kC.), 14 kW. | 
_ Government Station. 

Berlin (Wolff's Bureau). 
(119 kC.), 6 kW. 
Intermittent news during the day. 

Kovno, Lithuania. 2,000-metres (150 kC.), 
15 kW. | 
7.30 p.m. Concert, 8.30 p.m. Time, 
Weather andl News. 

Scheveningen, Holland. 
kC.), 24 kW. 

Kosice (Kassa), Czecho-Slovakia. 
metres (160 kC.), 5 kW. 
7.30-10.0 p.m. Concert, ete. 
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2,650 metres 


2,525 metres 


1,950 metres (154 
1,870 


Norddeich, Germany. 1,780 metres (168 kC.). 
Weather reports 1.0 a.m. daily. © 


Paris (Radio Paris), CFR. 1,750 metres 
(171 kC.), 3 kW. - . 
12.30 p.m. Concert, 1.50 and 4.30 p.m. 
Market Prices and News. 7.30 p.m. 
onwards Concerts, etc. Preliminary 
signal: gong at 12.30 and 8.30 p.m. 


Kharkov. Russia, RA43. 1,700 metres, 
176 metres, 4 kW. 


Daventry, 5XX. 1604.8 metres (187 kC.), 
25 kW. i 
10.30 a.m. Greenwich Time Signal and 
Weather Forecast. 12.0 noon Concert, 
etc. 3.0 p.m. onwards, London Pro- 
gramme. 6.30 p.m. Time Signal, 9.30 
p.m. Shipping Forecasts. l 


Moscow (Komitern), Russia, RDW and 
RAI. 1,450 metres (207 kC.), 40 kW. 
Transmissions from 2.0 p.m. onwards. 
Closes down with chimes to denote hour 
and the “ Internationale.” 

Karlsborg. Sweden, SAJ. 
(220 kC.), 5 kW. 


1,365 metres 


Motala, Sweden. 1,320 metres (227 kC.), 
30 kW. 
Relays Stockholm. 


K6nigswusterhausen, Berlin, AFT. 1,250 
metres (240 kC.), 8 kW. 
12.0 noon, Lecture, News, etc. 3.0 p.m. 
to 8.0 p.m. Lectures, ete. 8.0 p.m. 
onwards, Programmes from Berlin. 
Opening and Interval signals: Metro- 
nome. 


Hjorring, Denmark. 1,225 metres (245 kC.). 
Relay Station. 


Boden, Sweden, SASE. 
kC.), 14 kW. > 
Relays Stockholm. 

Stamboul, Constantinople. 
(250 kC.), 10 kW. . 
4.0 p.m. Concert. 7.30 p.m. Concert, etc. 

Kaliundborg, Denmark. 1153.8 metres (260 
kC.), 74 kW. 
Relays Copenhagen. 

Soro, Denmark. 1,150 metres (261 kC.), 
l$ kW. | 
Relays Copenhagen. 


1,200 metres (250 


1,200 metres 
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Ryvang, Denmark. 
4 kW. 


Novosibirsk, Russia, RA33. 
(268 kC.), 4 kW. 
Warsaw, Poland, AXO. 

kC.), 10 kW. 

6.35 p.m. and 7.35 p.m. News. 8.30 p.m. 
Concert, etc. 10 p.m. Time Signal, 
Weather Report and News. 


Kbely (Prague), Czecho-Slovakia, OKP. 1,110 
metres (270 kC.), 1 kW. 
Programmes 7.0 to 8.30 p.m. 

Viburg, Denmark. 1,110 metres (270 kC.), 
l kW. 
Relay Station. 

Basle, Switzerland. 

| 1 kW. 
Programmes 8.30 p.m. 
Berne or Lausanne. 

De Bilt, Amsterdam, PCFF. 
(273 kC.), 1} kW. 
9.15 p.m. Weather Reports. 

Hilversum, Holland, ANRO. 
(283 kC.), 5 kW. 
11.40 a.m. News. 12.15 p.m. Concert. 
5.40 p.m. Concert, etc. Announcements 
frequently given both in Dutch and 
English. 

Veliky Ustjuk, Russia, RA16. 
(297 kC.), 1} kW. 

Leningrad, Russia, RA42. 
300 kC.), 10 kW. 
6.0 p.m. Lecture. 7.0 p.m. News. 7.30 
p-m. Concert, ete. Opening signal: gong 
or chimes. Closes down with “ Inter- 
nationale.” 

Odessa, Russia, RA40. 
kC.), 14 kW. 

Ust, Syssolsk, Russia, REG. 
(300 kC.), 14 kW. 

Tiflis, Russia. 

Tver, Russia, RA44. 
It kW. 


1,150 metres (261 kC.), 
1,117 metres 


1,111 metres (270 


1,100 metres (273 kC.), 
Usually relays 


1,100 metres 


1,060 metres 


1,010 metres 


1,000 metres 


-1,000 metres (300 


1,000 metres 


965 metres (312 kC.), 


Minsk, Russia, RA18. 950 metres (316 kC.), ' 
L r 


1} kW 
Votyonesh, Russia, RA12. 
kC.), 1} kW. 
Leningrad, Russia, RAG. 


950 metres (316 


940 metres (319 


kC.), 2kW. 

Homel, Russia, RA39. 925 metres (324 kC.), 
12 kW. 

Artemesk, Russia. 850 metres (353 kC.), 
1} kW. 


Relays Moscow and Kharkov. 
Nijni Novgorod, Russia, RA13. 860 metres 
(349 kC.), 14 kW. 
Rostov-on-Don, Russia, RA14. 
(353 kC.), 1}kW. 
Kiev, Russia, RAS. 
l kW. 
Odense, Denmark. 
kW. 
Relay Station. 
Ivanovo Vosnesensk, Russia, 
metres (375 kC.), 1 kW. 
Sevastopol, Russia, RA9Y. 
kC.), 1 kW. 
Tashkent, Russia, RA27. 
kC.), 4 kW. 
Baku, Russia, RA45. 
1} kW. 
Geneva (Radio Geneva), Switzerland, HB1. 
760 metres (395 kC.), 4 kW. 

8.30 p.m. Concert, Weather News. etc. 
Opening signal: three long whistles. 
Bogorodsk, Russia, RA8. 750 metres 

(400 kC.). 


850 metres 
820 metres (366 kC.), 
810 metres (370 kC.), 


RA7. 800 
800 metres (375 
800 metres (375 


760 metres (395 kC.), 


Saragossa, Spain, EAJ 23. 
970 metres (309 kC.), 4 kW. - 


Wireless 
World — 
Hekaterinburg, Russia, RA15. 750 metres 
(400 kC.), } kW. 


Ostersund, Sweden. 720 metres (416 kC.), 


2 kW. 
Relays Stockholm. 
Astrakhan, Russia, RA26. 700. metres 


(428 kC.), 1 kW. 

Saratoff, Russia. 700 metres (428 kC.), 
1kW 

Lausanne, fwitzerland, HB2. 680 metres 
(441 kC.), 14 kW. 
7.0 a.m. Weather Forecasts. 1.0 p.m. 
Time Signal, Weather, Market News. 
8 30 p.m. Weather, Concert, etc. Open- 
ing signal: Chimes. 

Moscow (Soviet Wireless Union), Russia, 


RA4. 675 metys (444 kC.), 4 kW. 
Stavropol, Caucasus, RA20. 655 metres- 
(465 kC.), 1} kW. 
Zurich, Switzerland, HBZ. 588 metres 
(510 kC.), 1 kW. 
12.28 p.m. Weather, Concert, News. 
1.30 p.m. Market News. 3.0 p.m. 
Concert. 5.45 p.m. Weather Forecast. 


7.30 p.m. Lecture. 8.0 p.m. Concert, 
etc. Interval signal: gong. Announce- 

. ments in German, except closing farewell 
in Zurich dialect. 


Freiburg, Germany. 
1} kW. 
Relays Stuttgart.. 
Vienna (Stubenring), Austria. 
(520 kC.), 1} kW. 
11.0 a.m. Music. 4.15 p.m. Concert. 
7.0 p.m. Lecture. 8.0 p.m. Concert, ete. 
‘Tuning Signal V in Morse. Interval 
signal: Metronome. Closing signal: SK 
in Morse. 


577 metres (520 kC.), 


577 metres 


566 metres 
(530 kC.), 13 kW. 

Berlin (Magdeburger Platz). 
(530 kC.), 2 kW. 
10.10 a.m. Markets, Weather, Reports, 
etc. 11.0 a.m. Concert, ete. 12.0 noon, 
Lecture, ete. 1.30 p.m. Weather Fore- 


cast. 3.30 p.m. Concert, etc. 5.30 p.m. 
Music. 7.30 p.m. Concert, etc. 10.0 p.m. 
News. Closes down with “ Deutschland 
über alles.” i 
Bloemendaal, Holland. 566 metres (530 kC.) 
kW. 
tous am. and 5.40 p.m. Religious 


Service, Sundays only. 
Mikeli (St. Michel), 
(530 kC.), 4 kW. 
Relay Station. 
Hamar, Norway. 566 metres (530 kC.), 
3 kW. 


Relays Oslo. 
Budapest, Hungary. 
3 kW. 
5.30 p.m. Concert. 7.0 p.m. News and 
Concert. Opening signal: alternation of 
two notes. Often the announcer is a 
lady. Closes down with farewell in 
Magyar, French and German. 
Sundsvall, Sweden, SASD. 545.6 metres 
(550 kC.), 1 kW. 


555.6 metres (540 kC.), 


Munich (Deutsche Stunde in Bayern), Ger- 


many. 535.7 metres (560 kC.), 4 kW. 

11.45 a.m. Weather Forecast. 12.30 
p.m. Concert. 1.55 p.m. Weather and 
News. 3.0 p.m. Talks, Music, etc. 
8.30 p.m. Concert, etc. 10.0 p.m. 
Weather and News. Opening and Inter- 
val signals: - --.----. 
followed by three notes, A, F sharp, D. 


566 metres 


Finland. 566 metres 


SEPTEMBER 28th, 1927. 


Riga, Latvia. 526.5 metres (570 kC.), 14 kW. 
11.35 Weather and Market Reports. 
6.0 p.m. Talks. 7.0 p.m. Concert, ete. 
9.0 p.m. Weather. 9.30 p.m. News. 

Vienna (Rosenhiigel). 517.2 metres (580 
kC.), 5kW. . s 
Same programme as Vienna, Stubenring 
(577 metres). 

Krasnodar (Kuban), Russia, RA38. 513 
metres (595 kC.); 1 kW. 

Porsgrund, Norway. 500 metres (600 kC.), 

= 1IkW. Relays Oslo. 

Palermo, Italy (Projected), ICP. 500 metres 

- (600 kC.), 2 kW. 7 , 

Tromsö, Norway. - 500 metres (600 k(.). 

Aberdeen, 2BD. 500 metres (600. kC.) 
13 kW. 

3.0 p.m. onwards, usually relays pro- 
grammes from London, Edinburgh, or 


Glasgow. | , 
Uppsala, Sweden. 500 metres (600 kC), 
4 kW. Relays Stockholm. 


Valencia (Reine Victoria Hotel), Spain, 
KAJ14. 500 metres (600 kC.), 4 kW. 
Linköping, Sweden. 500 metres (600 kC.), 
kW 


Relays Stockholm. 

Daventry, Experimental 5GB. 491.5 metres 
(610 kC.), 30 kW. | 
3.0 p.m. Concert, etc. 5.45 p.m. 
Children’s Hour. 6.30 p.m. Greenwich 
Time Signal, Weather and News. 
6.45 p.m. Music and Talks, 8.0 p.m. 
Concert, 10.0 p.m. Weather Forecast and 
News. ‘ l o 

Brussels (Radio Belgique), SBR. 487 metres 
(615 kC.), 1} kW. l 
5.0 p.m. Concert, etc. 7.45 p.m. News, 
8.15 p.m. Concert, 10.15 p.m. News 
Announcements sometimes in Flemish 
as well as French. Closes down with 
“ La Brabançonne.” 

Berlin (Witzleben). 483.9 metres (620 kC.), 
4 kW. 


Same programme as Magdeburger Plaz 
(566 metres). ` 

Lyons (La Doua) P.T.T., France. 476.2 
metres (630 kC.), 1 kW. 
9.30 a.m.-Weather, 8.15 p.m. News, 
8.50 p.m. onwards relays Ecole 
Superieure, | 

Langenberg, Germany. 468.8 metres (640 
kC.), 25 kW. 
10.30 a.m. News, 11.0 a.m, Concert, 
12.55 p.m. News and Weather Report, 
1.10 p.m. Concert, Lectures, eto.. 710 
p.m. News and Weather, 8.10 p.m. 
Concert, etc. 

Barcelona (Radio Catalana), Spain, EAJ13. 
462 metres (649 kC¥, 1 kW. 
10.0 a.m. Concert, 7.50 p.m. Time, 
10.0 p.m. Weather Report, 10.30 p.m. 
Concert, 11.50 p.m. News. 

Oslo, Norway. 461.5 metres (650 kC.) 
13 kW. 


10.0 a.m. Markets, 1.0 p.m.—7.45 p.m 
Intermittent transmissions, 7.45 pm 
News, 8.0 p.m. Concert, etc. 
News and Weather. Closes with Nor- 
wegian National Anthem. | 

Paris (Ecole Superieure de P.T.T.). 458 
metres (655 kC.), 4 kW. 
8.0 a.m. News, 10.0 a.m. Talks, 1.0 p.m- 
Lecture, etc. 2.0 p.m. C8ncert, 6.0 p-m. 
News, 8.0 p.m. Talks, etc. 9.0 p-m 
Concert. Programmes also relayed from 
Caen, Grenoble, Lille, Limoges, Lyons 
P.T.T., Marseilles, Renne and Toulouse 
P.T.T. 


BI4 


> 


10.0 p.m ° 


<@ ` 


SEPTEMBER 25th, 


1927. 
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Vladivostok, Russia, RA17. 456 metres 


(655 kC.), 14 kW. 
Stockholm, Sweden, SASA. 
(660 kC. ) 14 kW. 


454.5 metres 


12.35- p.m. Weather, 12. 45 pm. Ex- 


_ change, etc. 6.0 p.m. Children’s Corner, 
6.30 p.m. Concert, 7.0 p.m. Lecture, etc. 
7.30 p.m. Concert, etc. 

Rome (Unione Radiofonica Italiana), IRO. 
450 metres (666 kC.), 3 kW. 
1.0 p.m. News, etc. 5.10 p.m. News, 
Weather, etc. 9.0 p.m. Time, News, 
Weather and Exchange, 9.10 p.m. 
Concert, etc. 11.25 p.m. News. . 
ing signal : sustained note followed by 
the word “ Pronto.” Closes down with 
Italian National Anthem. 

Moscow (Trades Union), RA2. 
-(666 kC.), 4 kW. 
Transmite at intervals from 9.0 a.m. 
to 9.0 p.m. 

Rjukan, Norway.” 448 metres (670 kC.), 
+ kW. 


Relays Oslo. 

Bruean (Brno), Czecho-Slovakia. 
metres (680 kC.), 24 kW. 
12.15 p.m. Concert, 2.30 p.m. News, 
‘5.35 p.m .German transmission, 6.0 
p.m. Time’ Signal, 7.0 p.m. Concert, 
etc. 10.0 p.m. News. 
Bilbao (Radio Club de Vizcaya), Spain 
EAJ9. 434.8 metres (690 kC.), 1 kW. 
Fredrikstad, Norway. 434.8 metres (690 kC.), 
2kW. 
Relays Oslo. 

Frankfurt-on-Main, Germany. 428.9 metres 
(700 kC.),4 kW. . 


441.2 


6.45 a.m. Morning exercises, 11.55 a.m. 


Chimes from Darmstadter Schloss, News 
and Weather, 12.55 p.m. News, 3.25 p.m. 
Market Reports, Talks, etc. 4.5 p.m. 
News, etc. 4.30 p.m. Concert, 6.5 p.m. 
Market Reports, Talks, etc. 8.0 p.m. 
Concert, 9.15 p.m. News.  - 

Notodden, Norway. 423 metres (709 kC.). 
Relays Oslo. 

Cracow, Poland. 422 metres (711 kC.), 
13 kW. 
Generally relays Warsaw: 

Moscow (Peredacha). 420 metres (7 15 kC.), 
2kW. 

Bilbao (Radio Vizcaya), Spain, EAJ 11. 
418 metres (708 kC.), 2 kW. 

Göteborg, Sweden, SASB. 416.7 metres 
(720 kC.), 1 kW. 
Relays Stockholm. 

Berne, Switzerland, HBA. 4ll metres 
(730 kC.), 1} kW. 
1.0 p.m. News, Weather, Exchange and 
Concert. 3.56 p.m. News. 4.0 p.m. 
Concert, etc. 8.0 p.m. News and Weather 
Report, Concert, etc. 9.50 p.m. News 
and Weather; announcements in Ger- 
man, French and English. Interval 
signal: two strokes on gong. 

aapon 58C. 405.4 metres (740 kC.), 
13 k\ 
12.0 noon, Gramophone Records. 3.15 
p.m. Music. 4.15 p.m. Concert. 5.15 

.m. Children’s Corner. 5.58 p.m. 
eather forecast for farmers. 6.0 p.m. 

Concert, etc. 8.0 p.m. onwards, usually 
relays programmes from London and 
other stations. 

jalamanca, Spain, EAJ22. 402.5 metres 
(746 kC.), 4 kW. 
9.30 p.m. Concert. 
Music. 


B 15 


Madrid (Radio España), 
Open- - 


450 metres 


10.30 p.m. Dance - 


Wireless 
World 


Aix la Chappelle, Germany. 400 metres 
(750 kC.), łkW. 
Cork, Irish Free State, GCK. 400 metres 


(750 kC.), 1} kW. 

2.30 p.m. Weather, Market Reports 
and Gramophone Music. 6.30 p.m. 
onwards, Programme relayed from 
Dublin. 


Cadiz, Spain, EAJ3. .400 metres (750 kC.), 
4kW 


7.0 p.m. onwards. 8.0 p.m. -Time 

Signal. Preliminary signal: Metronome. 

EAJ2. 400 metres 
(750 kC.), 3 kW. 
Mont de Marsan, France, 400 metres (750 kC. ), 
3 kW 
Plymouth, 
$} kW. 
Relay Station. 

Seville (Union Radio) Spain, EAJ17. 400 
metres (750 kC.), 1 kW. 

Tammerfors, Finland. 400 metres (750 kC.), 
$ kW. 

Relays Helsingfors. 
Hamburg (Norag), Germany. 
(760 kC.), 4 kW. 

6.20 a.m. Weather. 
and News. 

10.15 a.m. News. 
12.10 p.m. Weather. 
Hanover or Bremen. 6.0 p.m. Concert, 
Talks, etc. 8.0 p.m. Concert, etc. Open- 
ing signal: H.A. (in Morse.) Interval 
signal: stroke on gong. Closes down 
with German National Anthem. 


Toulouse (Radio du Midi), France. 
metres (767 kC.), 3 kW. 

10.15 a.m. News, Markets, etc. 
p-m. Weather, News, Concert. 
Chimes. 1.45 p.m. News. 5.30 p.m. 
Exchange and Agricultural News. 8.0 
p.m. -Chimes, News, etc. 8.25 p.m. 
Automobile Club Report. 8.45 p.m. 
Concert, etc. 

Falun, Sweden, SMZK. 387 metres (775 
kC.), ł kW. | : 
Relay Station. 

Manchester, 2ZY. 384.6 metres (780 kC.), 
1} kW. 

3.0 p.m. to 5.15 p.m. Music, Talks, ete. 
5.15 p.m. Children’s Corner. 6.0 p,m. 


5 PY. 400 metres (750 kC.), 


394.7 metres 
7.10 a.m. Weather 


11:0 a.m. Concert. 
12.30 p.m. Relays 


391 


12.30 
1.0 p.m. 


Music. 6.30 p.m. onwards as London 
* Programme. 

Stuttgart, Germany. 379.7 metres (790 
kC.), 4 kW. 
12.30 p.m. Weather and News. 3.0 p.m. 
Music. 4.15 Concert. 6.0 p.m. Weather 
and Agricultural News. 6.15 p.m. 


Talks, 


News. 


7.45 p.m. Weather and 
Pre- 


etc. 
8.0. p.m. Concert, etc. 


liminary signal: 3 notes, C.D.G. Closes - 


down with German National Anthem. 
Helsingfors, Finland. 375 metres (800 kC.), 
1} kW. 
12.0 noon Exchange, News, Weather. 
6.0 p.m. Lectures. 6.50 p.m. News, 
Time, Weather. 8.0 p.m. Concert, etc. 
Madrid (Union Radio), EAJ 7. 375 metres 
(800 kC.), 14 kW. 
12.0 noon Time Signal, Weather and 
News. 2.0 p.m. Concert. 10.0 p.m. 
Monday, Thursday and Saturday, Time, 
Exchange and Concert. Opening signal: 
three or four notes or a few chords. 
Closes down. with Spanish National 
Anthem. 


8.0 a.m. Talks to Women. . 
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Bergen, Norway. 370.4 metres (810 kC.), 
1} kW. 
11.15 a.m. Markets, Weather. 12.15 p.m. 
Weather and News. 8.30 p.m. oe s 
Corner. 7.55 Fishing News. 8.0 p.n 
Concert. 10.0 p.m. Weather and Noe 


Paris (Lucien Levy). 570 metres (811 kC.), 


10.0 p.m. Concert Monday, Wednesday 
and Friday. 


Leipzig, Germany. 365.8 metres (820 kC.), 
4kW. 


* . 10.0 a.m. Markets, News, Weather, etc. 
12.0 noon, Concert. 12.55 p.m. News. 


1.15 News. 4.0 p.m. Lecture, cte. 8.0 
p-m. Weather and Time. 8.15 p.m. 
Concert, etc. 10.10 p.m. Press and 


-= Sports News, Interval signal : Metronome. 
Nice. 362 metres (830 kC.), 1 kW. 


London, 2LO. 361.4 metres (830 kC.), 3 kW. 
12.0 noon to 2.0 p.m. Concert, ‘etc. 
1.0 p.m. Time Signal ‘ Big Ben.” 
3.0 p.m. Music. 5.0 p.m. Talk. 5.15 
p-m. Children’s Corner. 6.0 p.m. Music. 
6.30 p.m. Greenwich Time Signal, 
Weather and News. 6.45 p.m. to 8.0 
p.m. Music, Talks, etc. 8.0 p.m. Concert. 
9.0 p.m. Weather, News, Talk. 9.35 
p.m. Concert continued. 


Graz. Austria. 357.1 metres (840 kC.), 


i relays vinnie: Preliminary 
and closing signal: series of V’s (in 
Morse). Interval signal: Metronome. 

Cardiff, 5WA. 353 metres (850 kC.), 14 kW. 
12.0 noon onwards, Programmes similar 
to London. : 


Prague (Strasnice), Czecho-Slovakia. 
metres (860 kC.), 5 kW. 
10.50 a.m. Concert. 11.35 a.m. Agricul- 
tural News. 12.0 noon, Time Signal, 
News, Concert. 1.15 p.m. Trade Notes. 
1.30 p.m. Market Prices. 5.0 p.m. 
Concert, etc. 8.0 p.m. Time Signal, 
Weather and News. 8.10 p.m. Concert. 
10.0 p.m. Time, News, etc. 


Barcelona (Radio Barcelona), Spain, EAJ1L 
344.8 metres (870 kC.), 2 kW. 
12.0 noon to 9.0 p.m. Transmits at 
‘intervals, 9.0 p.m. News, etc., Music. 
10.0 p.m. Chimes and Weather Forecast. 
10.10 p.m. Concert. Closes down with 
Spanish National Anthem. 

Paris (Petit Parisien). 340.9 metres (880 
kC.), $ kW. 
9.0 p.m. Concert Sunday, Tuesday, 
Thursday and Saturday. Closing down 
announcement in French and English. 

Copenhagen. 337 metres (890 kC.), ? SKW. 
3.0 p.m. Concert. 6.0 p.m. Chimes from 
the Town Hall. 7.0 p.m. News, etc. 
7.15 p.m. Time Signal. 7.30 p.m. Talk. 
8.0 p.m. Concert. 10.0 p.m. News, 
Opening signal: three strokes of a gong. 
Closes with Danish National Anthem. 

Cartagena, sre Spain, EAJ16. 335 metres (895 

), 1 kW. 

8.30 p.m. Concert. 

Naples, INA. 333.3 metres (900 kC.), 1 
kW. 
1.0 p.m. Official News.. 2.0 p.m. Ex- 
change News. 5.0 News Markets, etc. 
5.10 p.m. Music, Talks, etc. 7.30 p.m. 
Official News. 8.55 p.m. News. 9.0 p.m. 
Concert, etc. ~- 

Reykjavik. Iceland. 333.3 metres (900 kC.), 
1 kW. 


348.9 
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Limoges, France. 330 metres 
(910 kC.), } kW. 

Relay Station. 
Koenigsberg, Germany. 329.7 
metres (910 kC.), 1 kW. 

10.15 a.m. Local News. 
11.0 am. Weather and 
News. 11.30 a.m. Concert. 
1.0 p.m. Weather and 
News. 3.0 p.m. Agricul- 
tural and Exchange News. 
4.0 p.m. Concert. 6.30 
pm. Talks. 7.55 p.m. 
Weather. 8.0 p.m. Talk. 
_ 8.45 p.m. Concert. 
Birmingham, 5 IT. Tempor- 
arily closed. 
Bournemouth, 6BM. 326.1 
metres (920 kC.), 14 kW. 
12.0 noon, Monday, Wed- 
` nesday and Friday, Gramo- 
phone Records. 4.0 p.m. 
Music. 5.0 p.m. onwards, 
programme | similar to 
London. 
Malaga, Spain, EAJ 25. 325 
metres (925 kC.), 1 kW. 
-Breslau, Germany. 3226. 
metres (930 kC.), 5 kW. 
11.15 a.m. Weather and 
News. 12.15 p.m. Concert. 
1.30 p.m. Weather and 
News. 1.45 p.m. Concert. 
3.30 p.m. News. 3.45 
p-m.” Children’s Corner. 
4.30 p.m. Music. 5.0 p.m. 
Agricultural News. 6.0 
p-m. Talk. 7.0 pm. 
Weather. 8.0 p.m. Concert, 
etc. 10.0 p.m. News. 


Paris (Radio Vitus). 322.6 
metres (930 kC.), 1 kW. 
9.0 p.m. Wednesday, Fri- 
day and Sunday, Concert. 


Dublin, 2RN. 319.1 metres 
(940 kC.), 1} kW. 
6.30 p.m. Children’s Cor- 
ner. 7.0 p.m. Gramophone 

`` Music. 7.10 p.m. Exchange 
and News. 7.30 p.m. 
Talks, etc. 8.0 p.m. Con- 
cert. 10.30 p.m. News, 
Weather, Preliminary sig- 
nal: Tuning note and call 
in Erse and English. 

Lahtis, Finland. 318 metres 
(943 kC.). 

Milan, Italy, IMI. 315.8 
metres (950 kC.), 14 kW. 
1.0 p.m. News. 4.15 p.m. 
Concert, ete. 5.20 p.m. 
Childrens’ Corner. 5.45 
p.m. Agricultural News. 
7.0 p.m. News. 8.20 p.m. 
Wireless Note, ete. 8.45 
p-m. Time. 9.0 p.m. Con- 
eert. Preliminary signal : 
Tuning note. Closes with 
Italian National Anthem. 

Newcastle, 5 NO. 312.5 
metres (960 kC.), 13 kW. 
12.0 noon onwards, pro- 
gramme similar to London. 

Björneborg, Tinland. 311 
metres (964 KC.). 

Relays Helsingfors. 
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Agen, France. 310 metres (965 
kC.), + kW. 9.30 p.m. 
Tuesdays and _ Fridays, 
Concert. 


Oviedo, Spain. 310 metres 
(965 kC.), } kW. 

Zagreb (Agram), Yugo Slavia. 

310 metres (965 kC.), 1 
kW. 
1.15 p.m. Announcements. 
1.30 p.m. Music. 3.45 p.m. 
News. 7.0 p.m. Concert, 
etc. Announcements in 
Croatian, Slav, German, 
Italian and Greek. Close 
down with Croatian Na- 
tional Anthem. 


Marseilles, P.T.T., France. 
309 metres (970 kC.), 4 
kW. 

9.30 Weather. 8.15 p.m. 
News. 8.30 p.m. Concert. 


Belfast, 2BE. 306.1 metres 
(980 kC.), 14 kW. 
12.0 noon, Music. 3.30 
p-m. onwards, programme 
similar to London. 


Madrid (Radio Madrilena), 
EAJ 12. 306 metres (98) 
kC.), 2 kW. 

Nuremberg, Germany. 303 
metres (990 kC.), 4 kW. 
Relays Munich. 

Tomsk, Siberia, RA21. 300 
metres (1,000 kC.), + kW. 

San Sebastian, Spain, EAJ 8. 
297 metres (1,010 KkC.), 
2 kW. 

Cadiz (Radio Lehera), Spain, 
EAJ 10. 297 metres (1,010 
kC.), L kW. 

Liverpool, 6LVY. 297 metres 
(1,010 kC.), 4 kW. 

4.0 p.m. onwards, pro- 
> eer Shae Ua RO t N gramme similar to London. 
case ys rears: Hanover, Germany. 297 

“pa 4 ENN ates, ce metres (1,010 kC.),# kW. 
Relays Hamburg. 


Ores : oh Jyvaskyla, Finland. 297 
Ag Cogs LEY AR N g; ite E NE a metres (1,010 kC.), + kW. 
Ps KRASNODAR, ——_ N . ESS RD Hai Xelays Helsingfors. 


Varberg, Sweden, SMSO. 
297 metres (1,010 kC.), 
+ kW. 
Relays Géteburg. 

Hull, 6KH. 294.1 metres 
(1,020 kC.), 4 kW. 

Dundee, 2DE. 294.1 metres 
(1,020 kC.), 4 kW. 

Stoke, 6 ST. 294.1 metres 
(1,020 kC.), } kW. 

Swansea, 5SX.-. 294.1 metres 
(1,020 kC.,) } kW. 
The above four are Relay 
Stations. 3.0 p.m. on- 
wards, programme similar 
to London. 


Innsbruck, Austria. 294.1 
metres (1,020 kC.), 4 kW. 
Relays Vienna. 

Uddevalla, Sweden. 294.1 
metres (1,020 kC.), } kW. 


2 NE fee Relays Goteburg. 
J ~ AAAA PNA. By j Lyons (Radio Lyon), France. 
A A A AAA OG ERRNO 
kw. 
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Lyons (cont.) 
1.15 p.m. Concert. 
2.15 p.m. News. 2.30 p.m. Exchange 
News. 7.30 p.m. News. 17.45 p.m. Con- 
cert. 8.0 p.m. Financial News. 
News. 9.0 p.m. Concert, etc. 


‘Edinburgh, 2EH. 288.5 nretres (1,040 kC.), 
kW l 


Relay Station. 3.0 p.m. onwards, pro- 
gramme similar to London. 


Tallinn (Reval), Esthonia. 
` (1,050 kC.), 2 kW. 
6.0 p.m. Concert. 8.20 p.m. 
Weather, Time, ete., Concert. 


Dortmund, Germany. 283 metres (1,060 
KC.), 14 kW. 
Relays Münster. 


Posen (Poznan), Poland. 280.4 metres 
(1,070 kC.), 1} kW. 
1.0 p.m. Agricultural News. 
Exchange. 5.30 p.m. Concert. 7.0 p.m. 
Talks, etc. 8.30 p.m. Concert. 10.0 p.m. 
Time Signal. . 

Grenoble (Radio Club of Grenoble), France. 
278 metres (1,079 kC.), 1 kW. 
Transmits on Wednesdays and Saturdays 
only. 


Caen (Radio Club of Caen), France. 
metres’ (1,080 kC.), 14 kW. 
Relay Station. 


Leeds, 2 LS. 277.8 metres (1,080 kC.), 
1 kW. 


285. 7 mes 


News, 


2.0 p.m. 


277.8 


Relay Station. 3.30 p.m. 
programme similar to London. 


Stavanger, Norway. 277.8 metres (1,080 
kC.), } kW. 


Trollhattan, Sweden, SMXQ. 277.8 metres 
(1,080 kC.), } kW. 

~ Relay Station. | 

Dresden, Germany. 275.2 metres 
kC.), 2 kW. 
Relays Leipzig. 

Jacobstad, Finland. 275 

Nottingham, 5NG. 
4 kW. 
Relay Station. 3.0 p.m. onwards, pro- 
gramme similar to London. 

Norrköping, Sweden, SMVV. 
(1,090 kC.), } kW. 
Relays Stockholm. 

Angers (Radio Anjou), France. 
metres (1,090 kC.), 3 kW. 


Sheffield, GFL. 272.7 metres (1,100 kC.), 
-kW 


(1,090 


.2 metres (1,090 kC.) 
- 275.2 metres (1,090 kC.), 


275.2 metres 


275.2 


Relay Station. 3.0 p.m. onwards, pro- 
gramme similar to London. 


Genoa, Italy (Projected). 272.7 
(1,100 kC.), 14 kW. 
Hudiksvall, Sweden. 272.7 

kC.), 4 kW. 
= Relays Stockholm. 
Klagenfurt, Austria. 27 
kC.), 1} kW. 
Relays Vienna. 
Cassel, Germany. 272.7 metres (1,100 kC.) , 
ł kW. 
Relays Frankfurt. 


metres (1,100 


2,7 metres (1,100 


l Bordeaux Lafayette, P.T.T. (France). 


1.30 p.m. Exchange. 


8.30 p.m. 


- Linz, © 


onwards, © 


metres 
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metres (1,111 kC.), 1 kW. 
1.10 p.m. News. 
8.30 p.m. News. 
Lille, P.T.T. (France). 
kC.), 4 kW. E 
Bratislava (Pressburg), Czecho-Slovakiá: 
263.2 metres (1,140 kC.), 4 kW. 


6.0 p.m. Concert. 7.0 p.m. Talks. 
p-m. Relays Prague. 


1.20 p.m. Conci: 
9.0. p.m. Concert. 


265.5 metres (I. 130 


8.0 


Malmö, Sweden, SASC. 260.9 metres (1,150 _ 


kC.), 1 kW. 
12.0 a.m. Sunday, Religious Service. ° 
Hankö, Finland. 260 metres (1,154 kC.), 
kW. ; 
Relay Station. 


Austria. (Projected). 254.2 metres 


(1,180 kC.). 
Kiel, Germany. 254.2 metres (1,180 kC.), 
3 kW. 


Relays Hamburg. 

Kalmar, Sweden, SMSN. 254.2 metres 
(1,180 kC.), } kW. 
Relays Stockholm. 

Pori, Finland. 254.2 metres (1,180 kC.), 
} kW. ae 
Venice (Projected). 

kC.), 14 kW. l 
Bradford, 2LS. 252.1 metres (1,190 kC.), 

kW. ' 

Relay Station. 3.30 p.m. 

programme similar to London. 
Montpellier, France. 252.1 metres (1,190 

kC.), 1 kW. 

8.45 p.m. News. 
Bremen, Germany. 252.1 metres (h, 190 kC.), 

kW. 


254.2 metres (1,180 


onwards, 


Relays Hamburg. 


- Safle, Sweden, SMTS. 252.1 metres (1,190 


kC.), 4 kW. 

Relays Stockholm. 
Eskilstuna, Sweden, 

(1,200°kC.), + kW. 

Relays Stockholm. 


Gleiwitz, Germany. 250 metres (1,200 kC.), 
kW. | 


SMUC. 250 metres 


Relays Breslau. 


Uleaborg, Finland. 250 metres (1,200 kC.), 
4 kW. 
Relays Helsingfors. 


Lemburg, Poland (Projected). 
(1,205 kC.), 14 kW. 


Trondhjem, Norway. 


247.9 metres 


243.9 metres (1,230 


kC.), 1 kW. 

Muenster, Germany. 241.9 metres (1,240 
kC.), 14 kW | 
Relays Langenberg and Dortmund. 
Preliminary signal: MS (in Morse), 
Interval signal gong. 

Bordeaux, (South-West) France. 238 metres 


(1,260 kC.), 13 kW. 

Relays Paris Ecole Superieure. 
Kiruna Sweden. 238.1 metres (1,260 kC.) 

+ kW. 

Relays Boden. 
Orebro, Sweden, SMTI. 
(1,270 kC.), } kW. 
Relays Stockholm. 


236.2 metres 


270 


9.0 p.m. Concert, etc. 


Gävle, Sweden, SMXF. 
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Stettin, Germany. 236.2 metres (1,270 ke. ), 
' kW. 
Relays Berlin. 


Vilna, Poland (Projected). 
(1,280 kC.), 2 kW. `> 


Beras, Sweden, ‘SÄBY. 
(1,300. kC.), 4 kW. 
Relay Station. 

J uan-les-Pins, France. 

©- kC), 4 kW. -> 
9.0 p.m.—Ll. 0 p.m. 

Halsingborg, Sweden, SMYE. 229 metres 
(1,310 kC.) 4 kW. > $ 
Relays Malmö. 

Umea, Sweden, SMSN: 
kC.), } kW. . 

_ Relays Stockholm. 

Belgrade, Yugo Slavia. . 
kC.), 2 kW. 

Leningrad, 223.9 metres (1,340 kC.), 2 kW. 

Strasburg, France. 222.2 
kC.), 4 kW 
10.0 p.m. "Tuesdays and Thurèdays 
Concert, ete. 


Karlstad, Sweden, SMZZ. 
(l, 360 kC.), } kW. 
Relays Stockholm. 

Halmstad, Sweden. 
kC.), } kW. 
Relays Malmö. 


Viborg, Finland.. 214.3 metres (1, 400 kC.), 


234.4 metres 


230.8 metres 


230 metres (1,304 
229 metres (1,310 


metres (1,350 


221 metres 


215.8 metres (1,390 


3 kW. 

Kiev; Russia, RA5. 211.3 metres (1,420 
kC.), 2 kW. 

Dijon, France. 207.5 metres (1,450 kC.) 
1 kW. 


204.1 metres (1,470 
'kC.), } kW- : | 
Relays Stockholm. E 


Reims, France. 204.1 metres ane kC.), 
$ kW. 


Kristinehamn, Sweden, SMTY. . 202. 7 metres 
(1,480 kC.), } kW. 
Relays Stockholm. | 


Jönköping, Sweden. 
kC.), 4 kW 
Relays Stockholm. 


Biarritz, France. 200 metres (1,500 kC.), 

} kW. | 

Karlskrona, Sweden. 
kC.), } kW. 

Relays Stockholm. 

Ornskoldsvik, Sweden. 
kC.), } kW. 

- Relays Stockholm. 


Beziers, France. 158 metres (1,899 kC.), 
$ kW. 
8.0 p.m. News and Concert. 


Berne, Switzerland, EH9OC. 
(9,375 kC.), 1 kW. 
9.0 p.m. Transmits Berne programmes 
on Mondays, Thursdays and Saturdays, 


Eindhoven (Phillips Lamp Works), Holland, 
PCJJ. 30.2 metres (9,934 kC.). 
5.0 p.m.—8.0 p.m. G.M.T., Experimental 
Transmissions, Tuesdays and Thursdays, 


201.3 metres (1,490 


196 metres (1,530 


187.5 metres (1,600 


32. metres 
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225.6 metres (1,330 — 
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AERIAL LEAD-IN SYSTEM. | 

In designing a lead-in system the 
first consideration is perfect insula- 
tion under all weather conditions ; the 
second, spacing the lead-in away 


from the wall to reduce capacity to 


earth ; and the third, suitable tension 
on the wire to prevent swaying. 
An arrangement which satisfies all 
three conditions is shown in the dia- 
gram. A wooden strut is used to 
space the lead-in away from the wall 
and is provided at the end with a 
porcelain-insulated screw eye through 
which the wire passes. -The end of 
the wire is attached to the lead-in 
terminal in the usual way, any slack 


Efficient method of terminating lead-in 
wire. l 


being taken up by a weight suspended 
below the, wooden strut. If the 
weight is attached by absorbent 
string, rain running down the lead-in 
will leave the wire at this point and 


will not reach the lead-in insulator. 
R ‘ otoc 


TESTING FILAMENT CIRCUITS. 

Before inserting valves into a 
newly constructed receiver it is always 
advisable to.test the filament circuit 


to make quite sure that the H.T. 


B 19 


voltage is not applied across the fila- 
ment sockets of the valve holders 
through some fault in the wiring. A 
voltmeter connected across the fila- 


Testing unit for L.T. circuits. 


ment sockets would, of course, indi- 
cate any excessive voltage, but such 
an instrument is not always available 
to the amateur constructor. 

An excellent substitute consists of 
a flash lamp bulb and holder mounted 
in an old valve base with the lamp- 
holder terminals connected by short 
wires to the filamerit legs of the valve 
base. The hollow base should be 
filled in with some insulating material 


‘ such as pitch or shellac. 


Having connected both L.T. and 
H.T. batteries, the testing unit is in- 
serted in each valve holder, and if a 
fault exists the result will be a burnt- 
out flash lamp bulb instead of an ex- 
pensive valve. For the purpose of 
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VALVES FOR IDEAS. 


Readers are invited to submit brief : 
: details, with rough sketches, where neces- : 
: sary, of devices of experimental interest 
: for inclusion in this section. A dull : 
: emitter receiving valve will be despatched : 
: to every reader whose idea is accepted : 
: for publication. 


: Letters should be addressed to the Edttor, 

>.“ Wireless World and Radio Review,” Dorset 

: House, Tudor Street, London, E.C.4, and 
markei “ Ideas.” 
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A. Section Devoted to New Ideas 
and Practical Devices. | 
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the test, the L.T. voltage may be re- 
duced to suit the rating of the flash 
lamp bulb. l 


0000 
BINDING FRAYED LEADS. 
There is a particularly neat method 
of finishing off the frayed ends of 
telephone cords and flex leads, the 
principle of which is illustrated in 
the diagram. The binding material 
is waxed thread or thin twine, and 


-there are three stages in laying on the 


thread. | 

(1) The end of the thread is 
formed into a loop which is laid 
parallel to the wire. | 
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Three stages in the process. of binding 
telephone cords. l 
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(3) Z 


(2) Binding is continued over this 
loop for the required distance and the 
finishing end of the thread is passed 
through the end of the loop. 

(3) The beginning end of the 
thread is pulled, thus drawing the 
finishing end under the binding, and 
any excess of thread is cut off flush 
with the ends of the binding. 

The art in making a -success of this 
method is to bind over the loop with 
the cotrect’ tension so that the loop 
can be easily pulled through, yet the 
act of pulling in the additional thick- 
ness of thread will securely tighten 
up the binding. 
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AN INEXPENSIVE BUILT-UP MAST. 

The material for constructing a 
mast of this type can be obtained 
from any timber yard, and is used 
in the building trade for’slate battens, 
etc. Various cross sections are avail- 
able, and the cheapest material—un- 
planed white wood—is quite satisfac- 
tory. 

The dimensioned drawing shows 
that the mast is bolted together in 


Aerial mast built up of white wood 
battens. 


three sections with spacing blocks at 


appropriate intervals, the cross sec- 
tions of the wood in each section being 
as follows: Base, 4in. x Iin. ; 
middle section, sin. x Irin. ; top, 2in. 
square. 

Fach member should be well creo- 
soted before assembling ; it is useless 
to paint the finished mast, as this 
leaves the interior faces of the joints 
unprotected from moisture. 
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When erecting the mast it should 
be well guyed in a plane at right 
angles to the flat sides of the wood 
sections. 
under the pull-of the aerial if this is 


applied in a direction ‘ edge-on ’’. 
_ to the strips. 


For this reason a mast 
of this type is particularly well suited 
for erection in a small garden, as it 
can be bolted and guyed to a wall or 
fence at the bottom of the garden 
without taking a space for guys fore 


- and aft. 


oood 
EARTH PLATE. 
_ Soldered joints in an earth system 
below ground level are a continual 
source of trouble due to corrosion of 
the dissimilar metals near the joint. 


The diagram shows a simple form . 


of construction which entirely obvi- 
ates the necessity for making soldered 
joints. A rectangular sheet of metal 


Earth plate without soldered joints. 


of the required size is cut along one 
edge to form a strip about 2in. “wide 
which is bent vertically and lashed 
to a square wooden stake driven into 
the ground at the side of the hori- 
zontal plate. The earth lead is then 
connected to the projecting end of the 
strip and the earth filled in to cover 
the plate. 

There will be no need to dig up 
the earth plate should trouble develop 
in the earth system, as the fault is 
certain to be found above ground 


level. 
(om em ome) 


LEAD-IN BREAKAGE. 

Continual swaying of the aerial 
down-lead will eventually break off 
the wire at the point of attachment 
to the lead-in terminal. It is at this 
point that maximum flexing of the 
wire takes place, and an obvious cure 
is to make any bending extend over 
a greater length of wire. A strip of 


It will not flex, however, - 
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springy brass or -phosphor-bronze 
serves this purpose. It should not 
be less than 6in. in length, and should 
be drilled at one end to fit under 
the lead-in terminal. The other end 
should be cut to form | two narrow 
strips, which are then turned; over to 
hold the ‘wire. ; 


Flat spring ‘fitted. to relieve strain ou 
lead-in wire. 


The spring material should not be 


‘ too stiff compared with the wire, 


otherwise the latter may break where 
it is clamped to the end of the strip. 


00090 
WINDING FINE WIRE. 

Kinks are very easily formed when 
winding No. 47 gauge wire into tele- 
phoné bobbins. In order to prevent 
this, a wire hook should be- bent 
to the shape shown jin the dia- 


. Wire Sonmterwel set for use when winding 
fine wire. 


gram and. hung ‘across the rod sup: 


porting the wire spool. ° This will 
act as a counterweight, which will not 
only prevent the formation of kinks 
but will also RENE a more even Ww ind- 
ing tension. 
B20 
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~ Notės on Low-power 
Oscillators. | 
(Continued from page 364 of the previous issue.) 


AVIN G reviewed the general theory of valve 
oscillators with special reference to one par- 
ticular type, it may be as well to give considera- 

ticn to the more practical! aspects of the problem and 
to discuss one or two alternative circuit connections. 
First, with reference to the circuit of Fig. 1 in the pre- 
vious issue,-we have seen that it is highly desirable both 
to k€ep on a reasonable working point of characteristic 
and to minimise the flow of grid current. In practice this 


amounts to keeping the steady potential of the grid at a. 
negative value, and this has frequently been accomplished ° 


by the insertion of a condenser and leak in the grid cir- 
cuit. An alternative and in many ways very satisfactory 


arrangement is that shown in Fig. 3 (a), in which a 


resistance of the order of 1 1,000 Or 2,000 ohms is included 


Fig. 3.—(a) Use of * automatic bias ” arrangement to reduce rid 


(b) Similar circuit with tuned grid circuit and tight 
coupling. 


etween H.T. and L.T. negative, and shunted by a 
ondenser of large value. The volt drop along -this re- 
stance is proportional tô the steady anode current, and 
yus a measure of grid bias is applied to the valve, which 
1 practice turns out to be largely self-regulating, and 
fects a considerable’ reduction, if not an extinction, of 
rid current. It is naturally of advantage to employ a 
alve of low impedance as oscillator, since valves of this 
pe have ‘a greater range of straight characteristic in the 
id-current-free region; even with this, under the most 
ivourable conditions, a trace of grid current will remain, 
less, of course, very large values of high-tension volt- 
re are employed. We therefore have to reckon upon 
me grid current flowing in the circuit, and to consider 
ww this determining effect can be reduced to negligible 
oportions. 
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current. 


- action. 


_by insulated Strips. 
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._/. The most efficacious and practicable way of- 

attaining this end in the case of the circuit. 
of Fig. r is the reduction of .the inductance value of ` 
Lx This amounts to tightening up the coupling be-_ 
tween L, and L,, while keeping the. mutual inductance | 
up to the value which is necessary to Bive. adequate re- 
This can be most readily accomplished ‘by 
winding L, in the form of a’ solenoid: and L, in the form 
of a winding superimposed upon L,, and spaced from it 
There will naturally be far fewer 
turns on L,, and,’ in fact, it is quite astonishing what a 
small number of turns will enable oscillation to be satis- 
factorily. maintained when this’ torn of reaction winding 
is adopted. 

It is really instructive to compare | the constancy in 
beat frequency of an oscillator constructed on these lines 
with one in which ordinary plug-in coils are used. The) 
critical factor is, of course, ‘filament brilliancy, and it is 


‘astonishing what an enormous improvement, in respect of 


this variable, closely coupled windings will give. At the 
same time, another advantage is obtained, namely, even- 


- ness of reaction effect at different condenser settings. 


Uniform Reaction. 


' This latter point requires a certain amount of elabora- 
tion, as, so far, we have not considered the variable 
factors introduced .under practical conditions by change 
in the wavelength. Theoretically, in the circuit.of Fig. 1 
the working conditions, as regards dynamic character- 
istic, should, be the same at all. wavelengths. In practice, 
however, it is found that the reaction effect increases as 
the condenser C, is reduced in value. This is partially 
due to the losses in the coil L, having more weight for 
larger values of the tuning condenser, while an even 
more important cause lies in the effect of. the capacity 
between the grid and the plate. When the inductance 
L, has appreciable value, the valve capacity current sets 
up a voltage across it which favours reaction, but, instead 
of this effect being constant at all wavelengths, it increases 
sharply at the lower wavelength, and thereby produces © 
an effect as if the coupling between L, and L, were pro- . 
gressively tightened. The wave form, ‘therefore, becomes — 
worse and worse at the shorter wavelengths, and we pos- 
sibly arrive at a state where unsatisfactory wave form at 
the short wavelengths is accompanied by insufficient re- 
action coupling at the longest. 
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The cure for this trouble again lies’ in the tightening 
of the coupling between L, and L,, and there is no doubt 
that for’an oscillator in which uniformly good wave form 
is required, this construction offers the highest advantages. 

While the reasons in detail are not precisely the same, 
we are led ‘to exactly similar conclusions in the case of 
a grid tuned oscillator, the circuit of which is shown 
in Fig. 3 (b). Here the same type of automatic grid 
bias may be employed with advantage, and an even 
smaller number of reaction turns suffices to produce 
adequate oscillation. (For one particular oscillator of 
_ this type three turns of reaction winding were enough.) 
The circuits of Fig. 3 differ in one fundamental re- 
spect, namely, that in the former the voltage in the oscil- 
latory circuit is considerably greater than that in the latter. 
This is due to the fact that the variations in plate volt- 


Fig. 4.—The Hartley circuit oscillator. (a) Usual circuit in which 


oscillations may be too strong. (b) Variable grid and plate tap- 
pings for reducing oscatres amplitude ‘and improving wave 
orm, 
age necessary to take plate current from zero to satura- 
tion are the determining factor in the circuit of 


' Fig. 3 (a), whereas the very much smaller variations . 


in grid voltage which are necessary to achieve the same 
end regulate the extent of oscillation in Fig. 3 (b). In 
neither case, however, is the voltage a maximum unless 
the resistance of the oscillatory circuit is high; in prac- 
tice, if an ‘‘ anode tap’ is employed, as in the circuit 
of Fig. 4, some point will be found at which the greatest 
amplitude of oscillation is produced, the resistance within 
the oscillatory circuit then being equal to that thrown into 
it by the damping due to the internal resistance of the 
valve. ; 


The Hartley Oscillator. 


There is another class of oscillatory circuit of which a 
very well-known typical example is shown in Fig. 4. In 
this circuit, popularly known as the ‘‘ Hartley,” after 
its originator, the necessary opposition of phase between 
the plate and grid voltages is brought about by dividing 
the oscillatory coil itself into two halves and connecting 
its extremities to plate and grid respectively. In the 
example shown, a shunt path is provided for the high- 
frequency current in the plate circuit, the steady voltage 
necessary to operate the valve being supplied through 
a high-frequency choke as shown in the figure. ~ 

In the case of this circuit, it is the oscillatory current 
which is mainly responsible for building up in the grid 
circuit the voltage in opposition to that in the plate cir- 
cuit, although, of course, there is mutual inductance be- 
tween the two halves of the coil itself, and the sign 


e 


af this coupling is correct for the production of oscilla- 


. point a few turns from either end. 


- over 


orid 


tion. The circuit would, however, oscillate if the. grid 
half and the plate half of the inductance consisted of 
separate coils screened fromi each other, and we have, 
therefore, to reckon with an essentially different method 
of producing reaction. © S ae 

‘Circuits of this type are quite satisfactory in use, and 
compare favourably as regards constancy with the. ordi- 
nary oscillator according to Fig. 3 (a) and (b), in which 
the inductances consist of plug-in coils. On the other 
hand, they have a disadvantage, inasmuch as both ter- 
minals in the tuning condenser are ‘‘ live,” and, asa 
consequence, screening 1s necessary if capacity effects are 
to be avoided. 
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Controlling Amplitude. 


With a valve of ordinary efficiency and a solenoid type 
coil it will be found that the centre of the windings 


_ will give far too fierce oscillation if used.as a. tap. for the 


filament, and it will be advisable to apply this tapping 
If a tapping is 
made near the grid end, the properties of the circuit will 
approximate to that of Fig. 3 (a), and if at the plate end 
to that of Fig. 3 (b). | 7 

In some cases it may be considered desirable to tap 
the oscillatory circuit at its centre point, so that the 
total electrostatic field from the arrangement may be re- 
duced in value owing to simultaneous positive and negative 
voltages of equal value being produced on opposite ter- 
minals of the apparatus. In order to achieve this, either 
the plate terminal or the grid terminal or both may be 
connected to tapping points as shown in Fig. 4 (b), and 
the amplitude and wave form of the oscillations con- 
trolled in whatever manner may be desired. : 

An oscillatory circuit with° which the writer has had 
very good results as regards both constancy of frequency 
and purity of wave form is shown in Fig. 5. Here the 
inductances L, and L, are constructed as before, the 
turns of L, being closely coupled and reduced to the 
minimum value required, but the tuning condenser is con- 
nected across the two inductances in series after the 
manner of the Hartley cir- 
cuit. The disadvantage of 
the normal Hartley arrange- 
ment that both terminals of 
the tuning condenser are 
“live”? is here very much 
reduced owing to the fact 
that by far the greater part 
of the inductance is included 
in the coil L,. Furthermore,- 
this circuit has an advantage 
that shown in Fig. 
3 (b), inasmuch as greater 
constancy of frequency. for 
change of filament brightness is achieved ; in fact, when 
the circuit is correctly set up it is practically impossible 
to detect any change of beat frequency for a change of 
filament voltage. 

We have not yet fully considered the question of con- 
stancy of calibration, since variations in the electrode 
capacities of the valve employed due to a burn-out occul- 
ring in the course of use will upset all of these circuits 
to a greater or lesser degree. In most cases one or other 

A 34 


Fig. 5.—A stable oscillator 
giving good wave form with 
properly chosen parts. 
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The Experimenter’s Notebook.— ` both the plate and grid tappings to within relatively few 
of the valve capacities is placed in shunt across what is. turns of the centre of the coil. It can be shown that. if 
substantially the whole of the tuning inductance, withthe equal fractions of the whole coil are’ intercepted between 
notable exception of Fig. 4 (), and as a result the elec- > each tapping and the centre and the taps moved inwards 
trode capacities will play an important part in determining until the reaction coupling is as weak as is permissible,- 
the frequency of oscillation. Any arrangement in which then the effect of electrode capacity. is a minimum. 
electrode capacities are placed only across a fraction of the The disadvantage attendant upon an arrangement of 
coil will result in these capacities playing a smaller part this kind is that reaction is likely to be more uneven 
and the calibration of the circuit being more constant. over the range of the tuning condenser, since the exact 
This advantage is provided in the circuit of Fig. 4 (b), ‘nature of the resistance of the coil at different wave- 
as, if an efficient coil is used, it will be possible to move lengths becomes a controlling factor. 
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We are asked to state that'reports for 
6NC, the station of the Stoke-on-Trent 
ireless and Experimental Society, 
should be sent to Mr. W. H. Reid, 19, 
Jervis Street, Heron Cross, Stoke-on- 
Trent, in preference to the address given 


ED 7TH T. M. Hansen, Graadyb Fyrskib, Esbjerg. 
ED 7ZH H. Jensen, Gronnegade 6, Aalborg. 
7ZQ J. Hyllested, Kordilsgade 58, Copenhagen. 
ooo0oo 
Argentine Amateur Transmitters. 
Supplementing and correcting the lists 


in our issue of August 10th. those of our British readers who often tas uP sEpd 1i t RS GBA Log 
: 0000 ask us to publish complaints about the ets 
Short-wave Tests. unauthorised use of their call-signs that, APS too Arroyo, Viamonte, 958, Federal 
An interesting series of tests on 11,13, Whilst we sincerely sympathise with their pp) p. Pell Richards, Rivera 23, Lomas de Zamora, 
15 and 17 metres was conducted under  Tatural annoyance, we are confident that Province of Buenos Aires. 


the auspices of the Reseau des Emetteurs 10 many cases the publication of their DC = J: Bao drove ces Punta Alta, 
Francais from -September 17th to 28th. © complaints does more harm than good, as DCA - G. Castillo, S. Luis 1819, M. del Plata, Pro- 
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crest of the Vosges, with an input of and the Post Office authorities to track ppq A-E. Solari, San Pedro (F.C.C.A.), Province 


100-150 watts derived from an A.C, him down. _ _-of Buenos ‘Aires, - 
oe having a frequency of 600 cycles. Danish Amateurs. | DOS Neca aigueta: (Cee) Trovina sot, 
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A Short-wave Receiving Station. 

Mr. C. C. Mortimer (BRS 88), 86, Mag- 
ale Hall Lane, Bromley, Kent, sends us 
a interesting description of his short- 
Wave receiving station, in which he em- 
ploys an underground aerial 30ft. long 
buried 2ft, deep and encased in heavy 
rubber tubing. The receiver is a Reinartz 
0-v-1, tunable between 20 and 80 metres. 
He has successfully received stations from 
all parte of Europe and is.arranging tests 
with India, Africa, and Brazil. He also 
mses an outdoor aerial 30ft. high with a 
ft. span, with which he employs a three- 
Wire counterpoise, and at times a frame 
aerial 2ft, x J#t. Mr, Mortimer would like 

, arrange ‘“‘ underground aerial” tests 
with amateur transmitting stations in all. 
parts of the world. 

o0o00 

An Italian Pirate, | 
Capt. A. Pesaro (EI1AI), Varese, com- 
Pains that some ‘pirate’? is making 
cit use of his call-sign for telephony, 


and will welcome any i i i . E 

Will enable him - Poe i Saas A WELL-KNOWN STATION IN NORTHERN IRELAND. The crystal-controlled 

Whilst $ 2: Praco Lae- OIENUOT: transm tterin Mr. Eric Megaw’s Station GI 6MU at 3, Fortwilliam Drive, Belfast. - 
on this subject, we would assure | The power vaiveis an Osram DET 1 and the crystal oscillator a Mullard DFA 8. 
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The following abstracts are prepared, with the 
Specifications obtainable at the Patent Office, 


Phosphorescent: Valve Filaments, 
(No. 271,401.) 
Convention date (Austria): May 21st, 
26. 


The inventor has discovered that cer- 
tain sulphides possess an electron emis- 
sion equal to that of the alkaline-earth 
metals or the thoriated tungsten usually 
employed for dull-emitter valves.” This 
is particularly the case when the 
sulphides are phosphorescent, and it is 
suggested that some. relation exists be- 
tween these two properties. The sul- 
phides of zinc, calcium, strontium, and 
barium are given as typical examples, 
especially when mixed with traces of 
sulphides of the heavy metals. 

A metal filament of. platinum or 
platinum iridium is first coated with 
calcium, containing traces of copper or 
bismuth, and the coating is then sub- 
jected to any known sulphurising process. 
Or the sulphide mixture’ may be first 
applied directly to the’ metal’ filament, 
and then fixed in position by heating 
to incandescence in an atmosphere . of 
nitrogen. Patent issued to’ A, Just. 
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Filament Input Circuits. 
| (No. 272,797.) . ae 
A pplication date: January 18th, 1927. 
Relates to valve circuits of the type in 
which the filament is insulated, so far as 
high-frequency oscillations are concerned, 
from the battery system, and in which 
the plate is maintained at a relatively 
low and the grid at a relatively high 
operating potential. In order to adjust 
the plate bias potential to its optimum 
point, the filament battery is divided into 
two sections, B, and B,, which are con- 


Three-electrode valve circuit with input 


applied to filament. (No. 272,797.) 
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permission of the Comptroller of H.M. Stationery Office,- from 
25, Southampton Buildings, London, W.C.2, price Is.- each. 


nected through a resistance R. This 
allows a potentiometer tapping to be 
taken direct-to the plate as shown. The 
positive terminal of the high-tension bat- 
tery is taken through the phones to the 
grid, whilst chokes C, C, are interposed 
between the filament and its battery. 
Patent issued to A. F. and D. A. Pollock. 


0000 
Disguising the Loud-speaker. 
(No. 272,601.) 
Application date; June 16th, 1927. - 
A loud-speaker- of the goose-neck 
variety does not usually harmonise well 


with the furniture scheme of an ordinary 
living room. In order to render its pre- 


a 
a 
a 
‘4 
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Loud-speaker cabinet 


with 
(No. 272,601.) 


clockface 
front. 


‘sence less obtrusive, it is housed inside 


a cabinet, the outer face of which serves 
as a clock dial. As shown in plan the 
cabinet is preferably triangular in sec- 
tion, so as to fit snugly around the outline 
of the horn H. The front is a hinged 
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door D, from the upper part of which s 
number of segmental parts are cut out 
to form the dial face. The clock C is 
mounted behind the centre boss, and the 
segmental spaces are backed with sik 
or other suitable material. The same 
scheme may be used to disguise a pleated 
disc or similar type of diaphragm, Patent 
issued to H. D. Arnold. 
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Resistance Reaction Circuit. 
(No. 268,390.) | ; 
Convention date (Germany) : March Ath, | 
1926, | 


The usual method of introducing re 
action into a resistance-capacity coupled . 
valve system is to connect the anode of | 
one valve with the grid of a previou 
valve through a condenser. In such 1 
cases the degree of reaction naturally.de 
pends upon the impedance of te 
coupling condenser, -and as this varie 
with frequency it becomes difficult. to 
avoid distortion. oe a 

In the present invention back-coupling 
is introduced through an ohmic resistance 


Resistance-coupled reaction circult. s- i 
~ (No. 268,390.) 


R, which is inserted in series with the ; 
usual*grid leak R, of the valve V, and } 
connected back to the grid of the valve 
V, It will be appreciated that the 
grid voltages of the two valves V, 's 
are in phase at any given instant, 


‘though they are 180° out of phase with 


the grid voltages of the intermediate 
valve V,. Using valves with a “m0 

of 7, and a coupling resistance Br % 
1,200 ohms, an overall distortionless w 
age amplification of 1,225 has -been 0- 
tained in the first two stages by ‘fs 
method. Patent issued to the Siemens 
Halske -Co . .. i 
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Oscillation.—Highlanders and 5GB.—L 


Concerning the Oscillator. 

The revised anti-oscillation pamphlet, 
which the B.B.C. are still in the throes 
of preparing, is to have a more ‘* popu- 
lar” flavour than its predecessor. Its 
appearance will probably be delayed 
anotner week or two, what time the com- 


pilers add a few soulful touches calcu- - 


lated to draw howls, not of oscillation, 
but repentance. _ 
0000 

The Winter Offensive. 7 

Meanwhile complaints of oscillation 
grow in direct ratio to the number of 
receivers in use, and Savoy Hill reports 
that the upward trend is occurring at the 
same time -this year as last. Many of 
the protests come from listeners to 5GB, 
but this is explained by the fact that. the 
advent of a new station is invariably 
followed by a flood of disturbance. 
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An Obscure Cause. 

In not a few of the cases recently in- 
vestigated it has been found that the 
oscillation occurs in the set of the com- 
plainant ! Most remarkable was the anti- 
oscillation protest of the elderly maiden 
lady whose case came up for investiga- 
ion some time ago. When careful en- 
quiries were made it was found that the 
200d woman had never possessed a wire- 
ess set in her life. The cause of the 
disturbance has remained obscure. 

oo000 


Letters from Maniacs. 
When broadcasting first became popu- 
ar quite a lot of maniacs became ob- 


essed with the idea that their actions. 


ind thoughts were being pried into by 
wireless. ‘The craze has somewhat abated 
now, though occasional letters are still 
received by the B.B.C. from people who 
consider broadcasting an instrument of 
the Devil. — i : l 
The other day an .elderly couple 
accused the broadcasting authorities of 
placing a secret microphone in their 
private sitting room. ? 

oo0o°o 


‘Winston ” to Broadcast. 
“Mr. Winston Churchill will broadcast 


an appeal for the Royal Infant Orphan- . 


age; Wanstead, from 2L0.on. October 9th. 
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FUTURE FEATURES. 
London & Daventry (5XX). . 
OcroseR 2npD.—Light Orchestral 
Concert. 
OCTOBER 3ap.—Special International 
| Chamber Music Concert. 
OCTOBER 4ru.— Variety Programme. 


Ocroser 5TH.—‘‘ Miss Hook of 
Holland,” a Dutch Musical 
Incident. l 

Ocroser 6TH.—Military Band Con- 
cert. 


OcToBER 7rH.—National Concert” 
conducted by Sir Henry Wood. 

OcTOBFR 8rH.—Variety Programme. 

Daventry (experimental). 

OCTOBER 2Np.—‘‘ Samson,” an Ora- 
torio by Handel. . 

OcroseR 3RD.—Military Band Con- 
cert. l 

OCTOBER 4TH.—‘' Manon,” by Mass- 
enet, relayed from Glasgow. 

Ocroser 5ra.—Symphony Concert. 

OCTOBER 6TH.—Symphony Concert. 

OCTOBER ‘TrH.—Light Music and 

- Vocal Programme. 
Octover 8ruH.--Roger Quilter Pro- 
gramme. l 
Bournemouth. 
OCTOBER 4ru.—Spanish Music. 
i Cardiff. 

OcroseR 2ND. — Czecho-Slovakian 
Programme, 

Ocroser 5TtH.—A Welsh Harvest 
Programme. 

Mauchester. 

Ocroser 8tH.—‘‘ On with the Show 
of 1027,’’ relayed from the 
North Pier, Blackpool. 

Newcastle. 

Ocrosrn Sra.—‘‘A Night in 

- Venice,” Orchestral and Vocal 
Programme. | 
Glasgow. 

Ocroser. 8TH.—‘‘ The Postman’s 

Knock,” a programme pre- 


staff of the G.P.O. Glasgow. 
a g Aberdeen. 
OCTOBER Srp.—A Goring Thomas 

Programme. l 


Ocrosen 8ru.—The Ladies Will 
- Entertain. Te OLS “ss 
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_ be a ‘‘ complete failure’ 


-minutes duration. 


ong v. Short Plays.—B.B.C. to Relay Melbourne.— 
Listening and Reading.—First National Concert. 


A Sad Business, 

My deep sympathy goes out to the 
Hignlanders who have complained to the 
B.B.C. that they can’t hear Daventry 
Experimental. But was 5GB ever in- 
tended for Scottish listeners? It may 
’ so far as Scot- 
land is concerned, but; for that matter, 
so is Salamanca. a. 
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Northern Dead Spots. 
There is little doubt, however, that a 
shielding effect does occur on a line. 


‘drawn northwards from 5GB. This is 


presumably due to the influence exerted 
by the 5XX masts, and it will be inter- 
esting to note whether the trouble 
vanishes when 5GB’s new aerial system 
goes up in a fortmgnt’s time. This, by 
the way, will be in the form of a single 
aerial with two masts, in place of the 
present double aerial scheme. 
a0 00 


Is Birmingham Happier P 
‘Signs of returning contentment with 


-the new order of things are evident in — 


Birmingham, though there are still people 
in tne central area who will never for- 
give the Broadcasting Corporation for 
scrapping 5IT in favour of 5GB. ` 


0000 


Long v. Short Plays. l 

The Long Play v. Short Play con- 
troversy is ending in favour of the short 
play, the consensus of opinion pointing 
to a preference for ‘‘ short and snappy ” 
works of between twenty and thirty 
Hear, hear! It takes 
an extraordinarily good broadcast play 
to retain a listener’s interest for more 
than thirty minutes, and extraordinarily 
good ‘broadcast plays can be numbered 
on the’ fingers of one hand. 

f (0000 

A Labour of Love. 

No man, however, can hope to make a 
livelihood by writing short plays for the 
B.B.C. For the ordinary ‘thriller’ 
lasting, say, twenty minutes, the Cor- . 
poration may offer five or even seven - 

uineas. This buys the play outright, 


and the B.B.C. may produce it as many 


times as they like without further 
payment. . pe 


462 
A Reason. 
In fairness to the B.C.C., it should be 
remarked that they cannot pay at 


theatre rates for the reason that there is 
small hope of more than two or three 
performances of any one play in the 
course of a year. 
| 0000 
B.B.C. Relay. from Australia, 

The statement that the B.B.C. hes 
declined to co-operate in a broadcast 
from 3AR, Melbourne, in about a 
month’s time, is, I hear, incorrect. The 
transmission is being arranged by a Mel- 
bourne paper, which states that a wave- 
length of 55 metres will be used at 


THE OLD ORDER CHANGETH. The 
time having arrived for scrapping obsolete . 
receivers in favour of newer and more 
economical models, the cartoonist in the 
official catalogue of the recent Berlin 
wireless exhibition provides a valuable 
hint for those he seek a use for the 
` Q set. H * 


1 p.m., Greenwich time. In view of past 
results. the chances of obtaining good 
reception in England on that wavelength 
in the middle of the day are not good; 
bat the B.B.C. opinion is that if a wave. 
length of 25 metres or lower is used, or 
if a 55-metre transmission is tried at 
9 p.m., Greenwich time, there are hopes 
of successful reception and relay. 
í l 0000 

Listening and Reading. - | ; 

Many people profess to be able to read 
a book while listening to broadcasting, 
though I imagine that the degree of con- 
centration depends upon those two vari- 
able factors, tne quality of the broadcast 
and the interest of the book. At any 
rate, the broadcast listener has the ad- 
vantage over the concert-goer in that he 
can perform things while listening at the 
fireside which would be reprehensible in 
@ concert hall. | 

Perhaps the mildest form of iniquity 
is knitting, against which a Welsh 
orchestral conductor has seen fit to lodge 
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a protest; but knitting is surely one of. 


those sub-conscious employments which 


do not exclude concentration on lighter - 


forms of intellectual activity. The same 
eannot be said of reading, and the fellow 
who attempts to listen to a classical ‘con- 
cert while devouring the evening news- 
paper is committing the crime of waste. 
He ought to be saving his battery. 

A man of my acquaintance writes to 
his fiancée on Sunday evening to the 
actompaniment of the Piccadilly Hotel 
Orchestra. This should be regarded as 
a just cause or impediment to the match. 
. oo00 
Pointed Criticism. — 

“ It is perhaps just. as well that 
Schubert did not add anything more to 
the Unfinished Symphony; 5SC doesn’t 
even play all the notes he did write.’’— 
A correspondent in the Glasgow Herald. 


x ooo0o 
The Recurring Announcer. 


The Americans, I see, have carried the 
idea. of “starring” certain announcers 
to such an extent that some of these 
luminaries, before they ‘goon the air,” 
are themselves announced by suūbor- 
dinates. l 

This business grips one—it reminds 
one of recurring decimals. We can 
imagine the Under-Sub-Deputy-Assistant 
Announcer starting up: “Just a word, 
folks, to let you know that Hiram X. 
Splob is about to tell you that Jesse K. 
Yellowhammer will introduce Pflugel J. 
Spottedog who...” — 

_ Anyway, it fills up the evening. 


°_ 0000 


Free Crystals for All. 

There will be great goings-on in the 
Skeoch Woods, near Rothesay, when the 
news gets about. The news is that in 


~ 


the Skeoch Woods you will find a mineral. 


which makes quite a good rectifier— 
about 75 per cent. as good as ordinary 
hertzite. ‘The same mineral has also been 
found, according to my informant, at 
Tyndrum, Leadhills, and at Strontian, 
in Argyllshire. l i 

The important point is to make sure of 
getting there first. Och aye! . 
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Unhappy Twenty-nine. l 

Every thirtieth Canadian owns a 
receiving set, according to official esti- 
mates at Ottawa. O | 


The Eisteddfod Atmosphere. 

Eisteddfod winners will *give a con- 
cert from Cardiff on October 5th. An 
attempt will be made to capture the 


authentic Welsh atmosphere of the 
Eisteddfod. - : 
oo00°0 


Mr. Temple Thurston, - 


Mr. E. Temple Thurston, the author of 
which was- 


“The Wandering Jew,” 
broadcast in the early summer from 
2LO, has developed a keen interest in 
broadcast drama. As. a result of a 
visit which he paid to Savoy Hill last 
week, it 1s hoped that some interesting 
developments will take place, in which 
Mr. Temple Thurston will play a promi- 
nent part. 
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Mr. Jetsam on Broadcasting. 


Mr. Flotsam and Mr. Jetsam will 
begin another week’s appearance before 


- the microphone at 2LO on October 10th 
jin a new programme. Judging from the 


results of a recent provincial tour, broad- 
casting, in Mr. Jetsam’s opinion, so far 


. from prejudicing him and his ‘partner, 


has brought crowded audiences to their 
performances, and the financial results 
have been eminently satisfactory. 
a f (0000 +: +5 


“Can You Beat It? 


The spirit of optimism is not dead. 
Signals may fade. away, . atmospherics 
may torture, Morse may splutter, but 
the spirit of optimism will still shine. 

‘‘ Why this ranting humbug?” you 
ask. >- 

It is not ranting humbug, as the fol- 
lowing will prove :—‘‘ Sir, —I have tw 
day forwarded to the Postmaster of Bir- 
mingham an application for refund of 


the value of the unexpired portion of my 
© wireless ’ licence.” 


In the rest of this 
letter, which. is culled from the cor- 
respondence columns of the Birmingham 
Post, the writer makes it known that he 
is displeased with reception from the new 
5GB, hence the step he has taken. 
For sublime optimism I award him th 
palm, with dates. : 


COOLING A 50 kW. TRANSMITTER. 

This quaint erection is the water oe 

which deals with the 4,000 gallons 

water needed hourly for cooling the valves 

at the new WEAF Broadcasting Station 
. at Bellmore, Long Island, N.Y. , 


First National Concert. 

The first of the season’s B.B.C. 
National Concerts, to be given from the 
Queen’s Hall on October 7th, will include 
the 9th Beethoven Symphony, thus œm- 
pleting the series, the other eight having 
been given in the “ Proms.” The princi- 
pals taking part in the choral symphony 
are Stiles Allen, Astra Desmond, Tudor 
Davies and Harold Williams. The 
chorus will comprise the Royal Academy 
of Music Chorus and others. 
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WIRELESS SETS AND THE B.B.C. 


Sir,—I- notice in your issue of September 21st a letter from 
a Mr. C. R. Stewart and a reply from the British Broadcasting 
Corporation, where Mr. Stewart suggests the B.B.C. should 
undertake the design and manufacture of radio receivers. . 

Mr. Stewart, in the first place, has no regard apparently 
whatsoever for the number of perfectly reputable radio set 
manufacturers who have invested large sums of money in 
research and factory equipment, nor in the number of work- 
people that might conceivably be thrown out of employment 
were his suggestion adopted and these same manufacturers put 
out of business. 

Up to a certain point the statement from the B.B.C. which 
you publish is reassuring, but it would be far more satisfactory 
and equitable if the wireless industry had.this assurance in 
some more permanent form. Whilst the letter which you have 
published is entirely satisfactory as representing the fixed polic 
of the B.B.C. on this important subject, and whilst this policy 
would, I feel sure, be generally approved as right and proper. by 
independent judges, it should not be overlooked that the B.B.C. 
itself is liable to changes in administration, that a new executive 
might hold entirefy opposite views, and that there is at present 
nothing in the Articles by which the Corporation is bound, to 
prevent the adoption by such a new executive of the very 
policy which the Corporateon at the moment so entirely 
condemns. PN oe 


There is certainly no doubt that when the Articles of Asso- 


ciation were drawn up and approved, the possibility of such 
an action on the part of the B.B.C. must have been entirely 
overlooked, as otherwise it seems unlikely the way would have 
been left open, as is the case at the moment. However, it is not 
too late to remedy this matter. j o 
. In spite of the criticisms which are often very unjustly 
levelled at the B.B.C., they have, in an incredibly: short space 
of. time, carried out a marvellous service to the public. Only 
those who have heard radio in many other countries can fairly 
judge. Let them stick to. this magnificent work and allow 
the manufacturer to stick. to his particular problem, which is 


the design and production of first-class radio apparatus at the. 


lowest possible price and, moreover, which is equally impor- 
tant, backed up by service after’ the- initial sale. 
(Signed) W. H. LYNAS, Managing: Director. 
For and on behalf of GRAHAM AMPLION, LTD. 
September 21st. 2 -, 


WIRELESS IN ARMOURED CARS. 


Sir,—In your issue of The Wireless World, dated September | 


lth; I notice a reference to one of the armoured cars of this 
regiment in which it is stated that radio communication between 
armoured cars and headquarters could be maintained. ; 
I should like to add that not only is this so, but, what 
is still more important, communication between the armoured 
cars themselves while in motion, up to a range of 10 to 16 
miles, can be effected with ease. | 
In justice to the various manufacturers who were kind enough 
to supply apparatus for our experiments, I should like to place 
on record that Osram valves were used throughout in conjunction 
with a Mackie generator, Peto and Radford accumulators and 
Ormond condensers. K. HARTRIDGE (Captain), 
Engineer Officer, 2rd (London) Armoured Car Company. 

London, N.W., September 8th, 1927. 
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SHORT-WAVE RECEPTION IN BRAZIL. 


Sir,—In view of the possibility of a short-wave station being 
erected in England, I thought it might interest you to know 
that out here, PCJJ, 2XAF and KDKA are absolutely the only 
broadcasting stations one can hear with comfort. It is, of 
course, possible to pick up other broadcasting stations in ‘the 
States and South America, but the atmospherics prohibit any 
enjoyment being obtained from them. The two stations, PCJJ 
and 2XAF, however, come in at good loud-speaker strength on 
a set built in accordance with your Empire Broadcast Set ‘of 
June 29th, plus a L.F. amplification second stage and a choke 


“feed to the loud-speaker. 


I had already built a short-wave set with which I received 
the reports of the Dempsey-Sharkey fight. You will see by 
the front page from the local paper the interest. that was taken 
in my reception of the report of that fight.? There are only 
aboyt four of us in this town of some 200,000 inhabitants with 
receiving sets that give results. Had it been the report of a 
football match in -Englarf@ the interest would have been greater 
still, the Brazilians being very keen followers of the game. 

Unfortunately most people here seem to think North America 
is the only country that knows much about wireless, sp that it 
is impossible to buy anything but American parts, and I cer- 
tainly think that North America owes a lot of its increasing 
influence in the South American countries to its wireless pro- 
paganda, especially on short waves. Announcements are very 
often made in Spanish, and advertisements are sometimes made, 
but not in a way to interfere with the programme. I am quite 
sure that if England put up a really good and powerful short- | 
wave station our prestige would go up enormously in South 
America, and apart from giving a tremendous amount of pleasure 
to Englishmen in these out-of-the-way spots. it. would, no doubt, 
open up @ market for English apparatus. People at home have 
no idea of the thrill it gives one in a foreign country so far 


_away to hear English songs and music come in over the wireless, 


even if it is spoken with an American accent or by gramophone 
records from Holland. ` 
I certainly congratulate you in your efforts to get a short- 
wave station. established, and I sincerely hope that it will not 
be long before your efforts meet with success, and a really 
-good and powerful short-wave station is established in England. 
in, H. FOSTER SMITH, A.M.IL.E.E. 
Pará, N. Brazil, August 22nd, 1927. ; 


LEGISLATION FOR AMATEUR TRANSMITTERS. 


Sir,—No doubt I am not the only person who has read, with 
considerable amusement not unmingled with a certain amount 
of alarm, some of the preliminary suggestions that have been 
consideration at the International Radio- 
telegraphic Conference, to be held at Washington, U.S.A., 
aunts October, to revise the radio laws throughout the 
world. i ; . l 
© With wavelengths above 200 metres I am not particularly 
concerned, but with the lower wavelengths: I am, in common 


with other British transmitters, very much interested. 


Judge my surprise, then, on reading in the current issue of 
“Q.8.T.”’ an extract from the said proposals. First, the 


`: 1 The journal (“ O Estado do Pará ”) devotes half its front 
page to an account of this incident, and reproduces a photo-. 
graph of a group taken at Mr. Foster Smith’s residence during 
the reception of the fight.—Eb. ` i 
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Swiss Government has suggested that “the establishment by 
individuals . . . of radio-telegraphic communications between 
several countries, exclusively intended for the exchange of 


private correspondence of interest only to an individual, is for-- 


bidden.”’ 

_ Well! If that is an example of the proposed legislation we 
are to get, it behoves us to delve deeper. However, knowing 
Switzerland to be a country always opposed to progress in 
any form, and amateur radio progress in particular, I read 
on, only to find that this is the trend of the majority of the 
proposals submitted by the world’s Governments. 

For instance, the Italian Government would like ‘‘ to reserve 
the waves -below 100 metres for public, military, and inter- 
national commercial services. . ...”> As ‘'Q.8.T.” rightly 
observes, ‘‘ And so on, ad naus.” ` 

In fact, the only two countries that seem to favour amateur 
transmission in any form are the U.S.A: and Great Britain. 

Our own delegation suggests authorising transmission on 
exactly the same status as we at present enjoy; whilst the 
U.S.A. Radio Commission is even more generous, and proposes 
to grant amateurs exclusive wave bands in the 20, 40, and 80 
metre regions, with another non- exclusive band in the 150-200- 
metre regions. 

However, the great point is whether the hostile element will 
be sufficiently strong to overpower the suggestions of our own 
and the United States delegations. 

I am not aware of the voting systems to be employed, so I 
must leave this question to a more able person than myself 
to supply the answer, but the prospect is sufficiently alarming 
to cause us a certain amount of trepidation. 

Amateur transmission is in jeopardy unless amateur organisa- 
tions throughout the world make immediate protests to their 
respective Governments. 

In the case of our own country, I can only hope that the 
R.S.G.B., as representing the British transmitting amateur, 
is aware of the situationg and is taking suitable steps to see 
that our delegation to the conference is aware of the amateurs’ 
views on the matter. 

After all, there can be no legitimate doubt that the amateur 
has helped to -develop short-wave transmission, in spite of 
contrary statements in this and other countries, by interested 
commercial parties. | 

Thus if extermination is to be the amateur’s final reward, 
I suppose it must only be considered a logical development of 
his already far too long persecution. 

New Malden, ERNEST A. DEDMAN 


September ‘14th, 1927. (G2N H). 


B.B.C. PROGRAMMES. 


Sir,—It seems ungracious to criticise where so much is excel- 
lent, and I think that many of us feel this so strongly that 
the intended letter is much too often never written. 

I want to say something about the preponderance of vocal 
over band and string music. It is very large, as a glance at 
the programmes for any day will show. 

I have suggested to the B.B.C. that an occasional programme 
of band or orchestra without any vocal items at all would 
delight a large number of listeners. 

Even if the studio did justice to the tenors, sopranos, and 
baritones—which most certainly it does not—it is, I am sure, 
an unwelcome interruption. If they were given in a separate 
part of the programme—part 1 or part 2—it would then surely 
suit all tastes. - 

One day last week 5GB had a ‘ Military Band Progranme ” 
in the afternoon. Fifteen of the items were vocal and, I think, 
six band music. The same proportion existed in the evening 
programme, and, indeed, will be found in most of the pro- 
grammes from the various stations. 

It may be that the majority of listeners like this, but from 
what I hear I do not think they do. 

Then there is the “ Running Commentary.” In my humble 
opinion the ‘‘ Royal Tournament,’ the ‘‘ Trooping of the 
Colour,” and the *“ Tidworth Tattoo” were completely ruined 
hy the incessant chatter of the commentators. Why should they 
do more than just tell us what is coming and leave us to enjoy 
the event? 
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On some occasions it seemed to me that the music and the 
noise of the crowd were deliberately reduced so that the 
‘“ talk ” of the commentators should not be interfered with. I 
noticed this at the broadcasting of the ‘‘ Trooping of the 
Colour.”’ R. T. WATKIN WILLIAMS. 

Honiton, 


September 19th, 1927. 


TELEVISION IN 1925. 


Sir,—I have seen repeated statements as to the first successful 
work in television having been accomplished by ee. Baird, 
your English inventor. . 

While I personally admire what Mr. Baird has Apne i in for- 
warding the art of television, nevertheless I think, in fairness 
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First Mòta Pictures. 
Transmitted By Radio - 
Are Shown in Capita sal 


Government Officials and Scientists, Sumntoned Qiickly| 
by Telephone, View Successful Experiment in B 
Laboratory of C. Francis Jenkins—Small | 
Apparatus Functions Perfectiy. 


TON: SU NDAY. 
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j A group of distinguished govern-;NOF, the old naval radio atation, 
| ment officials and scientists, called; which was turned over : 
unexpectedly from their of ces and | Jenkins for experimental pi 
| laboratories, sat yesterday morning |when the department erected a 
in the laboratory of C. Francis Jen- Jarger one. It was from NOF that § 
' kins, at 1519 Connecticut avenne!Mr. Jenkins broadcast stiili- photo- 
saw for the firstigraphs to Philadelphia, Bosi and 
she (time in history mation pictures of aj other cities in 1923. r 
| moving object miles away, received | To illustrate motion, as small 
| aver the radio and thrown upon a | model Dutch windmill was 
| miniature screen and the blades propelled sldwly by 
| Among the visitors who had been | wind from an electric fav’. The 
called burriedly on the telephone}image of this Was through|e leas 
“| by Mr. Jenkina when be found thejonto a ground glass. F thie 
D&| machine functtoning p tly, anà | ground glass the image wastpieked By 
y at vari-|up by Mr. Jonkins’ apparfiss te Jap 


northwest, and 


A. 


sul’) who visited the laborat 
_|£0D. | ous hours in the morning, gore Sec-| much the same fashion that i u 
led, | ratary of the Navy Wilbur, Dr. G, ig a still photograph. That ts, 3 
tw0| K. Burgess, director of the bureau small sensitive pencil trarelspactoss 
the | of standards; Stephen B. — lit making ` approximately ftum | 
ilar | Acting Secretary of Commerce: wW. {Jines to the inch, converti thej” lobi 
ary. | D. Terrill, of tho radlo department f light intensity into electrigal. it- 
nenjof the Department of Commerce,|tensity or electrical modulations. : 
hatland two San Francisco seientists,) These modulations were brosað- Ksi 
lna | who heard of the experiments-and {cast over a wave-length gat 
ret | ac ccompanied the officials to the lab-| meters and picked up in Mf. 
| oratory. | Kins’ Connecticat avenue ® 
info} Although the image broadcast tors. Here the modniationy were 
‘was devold of dramatic interest of} converted back Into light @ 
‘| met |itnelf, being merely a small model] jand a pencit of ‘ight made to 
stol [windmill with the blades in motion, lin the same faxhion as tho 


— ana eaweaent thee jó w- = 


Television in 1925. A cutting from a Washingtón newspaper: 


to the facts, that Mr. C. Francis Jenkins is entitled, probably 
more than any other man, to credit as the earliest suce 
worker in this important research. 

I am forwarding some clippings from papers of several yer 
ago which testify as to these facts, which I know will be 0 
interest to your magazine. 

JOHN HAYS H AMMOND, Jon. 

Gloucester, Mass., U.S.A. 

September 7th, 1927. oy ane 
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Questions should be concisely worded, written on onè side of the paper, and headed “Information Department.” One question onlý m 
' should be sent at a time, and must be accompanied by a stamped, addressed envelope for postal reply. Any diagram accompanying the. 
question should be drawn on a separate sheet. No responsibility will be accepted for questions sent in which do not comply with these rales. 


Am I Interfering with my Neighbours ? 
I have built a three-valve receiver, the 
-arcuit of which I submit, and am 
using all best quality parts. 
however, that’ on connecting up the 
receiver, although I can receive 
stations: quite well on the loud- 
speaker, there is a persistent-whistle, 
which mars reception. This whistle. 

- 18° present on the transmission of | 


etry station, and does not alter or ` 


disappear when I move the tuning 
controls. Is this oscillation, and am 
I interfering with my neighbours? 
Also, can you tell me where to kok 
for the trouble, and how to remedy 
it? -o C. H. R 
A whistling noise such as you describe 
an be brought about by three main 
auses, Firstly, H.F. oscillation either 
leliberate or through ignorance. In this 
ase, the whistling is brought about by 
he wave radiated from the aerial of your- 
resent receiver, beating with the carrier 
vave of the local, or other station. Since, ` 
owever, alteration of your controls makes 
o difference to the beat of the note, this 
3 not the cause. The second cause is a 
eterodyne note produced by the carrier 
faves of two different broadcasting 
tations beating with each other, the 
rouble being due.to the fact that there 
} not ‘sufficient frequency separation be- 
ween the radiations of the two stations. 
his- note would not be altered in 
y movement of your dials, but would be 
tered in strength, but the whistling 
oise would only appear when you were 
ined to either of the two offending 
roadcasting stations, and you would not 
‘ar the whistle on every station as you 
parently do. The third case is due to 
oscillation in the set, due among 
her things, to bad design, magnetic: in- 
raction between transformers or chokes 
| the receiver, and battery coupling due 
a high resistance in a portion of the 
.T. battery acting as a coupling between 
e circuits of. the various valves in the 
t. This whistle would persist no matter 
1 which position the tuning controls 
ere set, and is in all probability your 
ouble. - | 
We notice in your diagram that you 
ive omitted to insert large fixed .con- 
msers (4 mfd. or greater) across from. 
ch H.T.+ tapping to the common 
-T.— and this is very likely the cause 
the trouble, more especially if you are 
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I find, © 


_strument are. at right angles to 


itch — 


using a dry cell source of H.T. supply, | 


which has a higher internal resistance 
than H.T. accumulators, The effect of 
these condensers is virtually to short 
circuit the battery with respect to A.C. 
currents, and so preveht coupling due 
to A.C. differences of potential being set 


uP across the internal battery resistance. | 
h 


e insertion of these condensers is 


advised in any case, bùt they will not 


stop the trouble if it is due to a badly 


. laid out receiver, and you are advised to 


see that transformer cores in your in- 
each 
other and that they are earthed, or if 
the transformers are of the shrouded type, 
that the shrouds are earthed, and that 
transformers and other components are 
not built into an extremely confined space. 


oo0o0 


An Efficient Crystal Receiver. 
I wish to build a first-class crystal re- 
` ceiver which will give me maximum 
signal strength and also will be 
selective, as I wish to receive both 
5GB and also my local station, in 
addition to the long-wave Daventry 
station. I should be glad if you will 
assist me in this matter. R. A. 
The circuit. which we give below 
should be highly suitable for you. 


-will require two variable condensers of 
0.0005 mfd. capacity, a 0.001 mfd. fixed 
condenser, and a two-way. coil holder, to- 


00005 mfd 
0:0005 mfd 


Selective crystal circuit with loose 
ne, coupling. 


circuit. 


You ` 


. back to the detector valve, 
‘greater amplitude. 


gether with crystal “detector, plug-in 
coils, etc: 
The receiver employs loose coupling, 


- using a fully tuned aerial and, in addi- 


tion, a centre-tapped coil .is used for 
the secondary, the crystal and telephones 
being tapped across half this coil, thus 
considerably reducing damping in this 
With regard to the -secondary 
coil, of course, either a special coil 
holder will have to be used, or you can 


make use of one of those centre-tapped 


coils in which the centre connection is 
picked up by means of a terminal 
mounted on the coil. | 

This receiver should give very good 
results both from the point of signal 
strength and of selectivity. 

g ' ooo0°0 


Mechanical Feed-back, 

I am troubled by an annoying “ howl ” 
which is only curable by taking the 
loud-speaker into another room, All 
the usual precautions advocated in 
“ The Wireless World” have been 
taken, but I am led to believe that 
this howl is not electrical, but in 
some way closely associated with the 
proximity of the loud-speaker to the 
receiver. I should be obliged tf you 
could explain this. phenomenon, and 
i} possible suggest a cure. V. 

The ‘‘ howl ”’ you are experiencing may 
be termed a mechanical feed-back as 
against an electrical feed-back which is 
usually responsible for this effect. What 
is actually taking place is that the sound 
waves emitted from the loud-speaker 
impinge on the detector valvé and cause 
this to vibrate. This vibration results 


“in a slight displacement of the various 


electrodes inside the valve, and their 
relative positions are altered. The very 
slight alteration in the disposition of the 
electrodes results in the constants of the 
valve being changed, and this change in 
its turn brings about a variation in the . 
anode current. This is passed to the 
L.F. stages, amplified, and again fed 
but at a- 
The result is in many 
respects synonymous with the ‘‘re- 
action ’’ employed in a receiver to bodst- 
up the received signal. The main differ- 
ence, however, is that the former takes 
Jace at a low frequency and originates 
rom a mechanical effect, whereas’ the 
latter is an electrical effect and takes 
place at high frequency. 
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The obvious cure ıs to mount the 
detector valve so that it does not respond 
readily to vibrations of the receiver, or 
cabinet, ın Which the receiver is mounted. 


A good ‘ anti:microphonic ”’ valve-holder - 


should be used, or perhaps a_ better 
method would be to mount the detector 


yaive holder on spongy rubber and always — 


keep the receiver, enclosed in .a cabinet 
when working. The sound waves will 
then be prevented from affecting the 


detector valve, and owing to the springi-. 


ness of the mounting it will not respond 
va dD 


to vibration of the cabinet. 
ooco 


. Eliminating Hand-capacity Effects. 


I have constructed a single-valve 
“ Hartley receiver, but find that 


- I have considerable trouble due to - 


hand-capacity effects. Can you tell 
me to which point the moving plates 

of the condenser should be connected ? 

| F. T. L. 

In the majority of modern variable 
condensers it will be found ‘that the 
moving plates are in electrical connection 
with the metal frame work of the con- 
denser, the fixed plates being insulated, 
and it is intended, of course, that the 
moving plates and metal frame work be 
connected to a point at earth potential, 


in order to avoid hand-capacity effects.. 


It is perfectly easy to do this in the 
ordinary receiver in which one set of 
plates of the tuning condenser is at earth 
potential, but in the case of the 
“ Hartley ° receiver both sets of plates 
of the tuning condensers are at high 
H.F. potential with respect to earth and 


one cannot therefore earth one set 
of plates. For best results with such a 
receiver it is necessary to employ a 


special condenser in which both sets of 
plates are insulated from the metal 
frame -work. 
denser the metal frame work should be 
earthed. Such an instrument is made 
by Messrs. W. G. Pye, Ltd. The only 
alternative, if an ordinary condenser is 
used, is to mount the condenser well 
back in the receiver, using a piece of 
ebonite tubing as an extension of the 
shaft, the dial being affixed to the other 
end of the shaft on the front of the 
panel. An additional precaution in such 
cases is to mount a metal plate at the 
back of the panel and earth it, or, of 
course, a metal panel, which should be 
earthed, could be used. 
| 9000 
Switching L.F. Circuits. 
Although 1 realise that switches in wire- 
less circuits tend to reduce the 
efficiency of the receiver, I neverthe- 
less desire to incorporate a switch in 
my L. amplifier so that one stage 
can be cut out when not required. 
Can you suggest how this can be 
accomplished with the minimum of 
loss in quality of reproduction and 
efficiency in operation? L. E. R. 
We deplore the employment of switches 
in wireless circuits for the reason that 
unwanted capacity is introduced in the 
circuit, but if great care is exercised in 
carrying out tne wiring the losses can be 
considerably reduced. In view of the 


When using such a con- ` 


| Wireless: 
World 


fact that the output valve should be cap- 


-able of handling plenty of -power under : 


all conditions, ıt is -recommended that 
this be kept in circuit even when one 
stage only of 


have a high primary inductance, and 
therefore a low ratio, whereas in the 


second position a higher. ratio ‘and a 


lower primary inductance is usualy used. 


0:0003 mfd 


Whatever switching arrangement is used 
must therefore maintain the low ratio 
transformer in the detector circuit and 
the output valve always connected to the 
loud-speaker. This can be achieved by a 
four-pole, two-way switch which cuts out 
the first L.F. valve and changes the 
secondary of the low-ratio transformer to 
the grid of the last valve, at the same 
time applying the required bias to this 
valve’s grid. The diagram shows a 
switching arrangement whereby V, is cut 
out in one position and brought into cir- 
cuit in the other, and also complies with 


the conditions outlined above. 
oo0oo0o0 


A Faulty Valve-holder ? 


1 have a detector and two L.F. set which 
gives reasonably good results. Re- 
cently, however, I removed the grid 
leak jrom the detector valve and 
found to my surprise that the results 
obtainable were almost as good as 
when the grid leak was present. Can 
you tcll me the cause of this pheno- 
menon? © M.S. H. 

We are afraid that the fact that your 

set functions equally as well without a 

grid leak indicates a path of compara- 


tively low resistance between the grid and 


the filament of the valve. We mean that 
there must exist a path having a resist- 
ance which is very little higher than the 


-between grid and filament of the valve 


low-frequency amplifi- 
- cation is in use. . As it. is usual to employ 
a reasonably high voltage magnification - 
‘valve in the detector position, it follows 
that the first intervalve transformer must 


neath the ‘-valve-holder. 
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2 megohms resistance of the grid leak. 
Needless to say, the insulation resistance . 
should be in the order of many hundreds 
of megohms. It is obvious that thee 
are many places where such leakage could 
occur, such as through the ebonite or 
other insulation material of which the 
valve-holder is composed. This would | 


indicate a valve-holder of inferior quality. | 
Similar trouble would be caused by a 
certain amount of dampness or soldering 
flux between the 


valve-holder sockets. 


` An efficient method of switching a L.F. amplifier. 


It is not at all unlikely, for ee 


that in wiring up you have allowed 3 
certain amount of flux to spread unde 


The trouble 
might also occur in the actual valve bat 
due to a faulty valve, or it might lt 
due to an ebonite sub-panel if you ai’ 
making use of valve sockets mounted @ 
ebonite. A moment’s thought will reveal 
that there are quite a number of other 
pees where the trouble should be looked 
or. 
l 0000 
_ Adding ELF. to æ Portable.. 
I am building the small single-valve por 
' able receiver described in your 1 
of July 21st of last year, but w" 
tf possible to add an H.F. stage with- 
out altering the external dimension 
of the case, as I wish to use the 8 
in a position rather more remote {rom 
a transmitting station than was mt 
tioned as advisable by the ae 
It is quite impossible to add an H.F. 
stage to this receiver within the very 
small compass of the attaché case ™ 
which it was built. You can, however, 
improve the range of the receiver by © 
designing the frame ariel in accordance 
with the drawings and instructions gv 
on page 637 of our May 18h, 1921, 
issue, 
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WIRELESS MILESTONE. 


N this issue .we publish a most important 


subject of royalties, in which it is explained 
that the Marconi Company has decided to 


Sir Edward Iliffe, M.P., at the inaugural 


banquet of the National Radio Exhibition, | 


reported i in our last issue. Sir Edward Iliffe, who it may 


be of interest to our readers to know is chairman of: 
the proprietors of Lhe Wireless ` 
World, in his remarks on the occasion of the. banquet” 


Iliffe and Sons Ltd., 


pointed out that broadcasting could not expect to take its 
proper position as a national service until obsolete and 
unsatisfactory receivers were replaced ‘by modern and 
more perfect instrumients, and that as things stood at pre- 
sent, whilst a receiver might. be very unsatisfactory in its 
performance, yet the owner hesitated to discard it and 
. purchase a new set, because he was expected to pay the 
Marconi royalties of 12s. 6d. per valve-holder over again 
with each new set that he bought. The suggestion was 
made that the licence payment on an old receiver might 
be carried over to apply to a new set. 

This very important decision on the part of the 
Marconi Company will, we believe, have a considerable 
influence in raisirig the general standard of reception of 


broadcasting. 
0000 


OLYMPIA—SOME LESSONS TO BE 
LEARNED. 


Now that the Exhibition at Olympia is over there is 
time in which to survey the effects of the Show and review 
it in a more critical spirit. Elsewhere in these pages we 
deal with sets or components which are representative 
types of new apparatus developed or improved since last 
year, but apart from the details of apparatus we have 
the Exhibition to consider from the point of view of 
whether it has served its purpose adequately, and whether 
it has given to the ‘public that information and guidance 


B5 


statemient from the Marconi Company on the 


act immediately upon a suggestion, made by © 


-help broadcasting, 


on wireless and the choice of wireless receivers which the 
public expects. 

In our opinion, the most urgent need in the wireless 
industry now is for the public to have the opportunity of 
hearing first-class broadcasting, such as they may expect 
to obtain in their own homes, provided that they replace 
their old apparatus with up-to-date and efficient receivers. 
There are, unfortunately, many thousands of obsolete 
wireless receivers still in use: these sets do nothing tc 
and only hinder the progress which 
this service deserves. Our aim should be to improve the 
standard of reception all round, and one of the surest 
ways of achieving this object is to give demonstrations to 
the public which will provide a contrast to what they 
have been accustomed to listen to with their obsolete sets. 
In our opinion, the annual Exhibition provides the oppor- 
tunity for such demonstrations to be given, but they 
should not be carried out with an attempt to fill the whole 
of the Exhibition hall. They should be given in com- 
paratively small enclosures ORTDI in size and fur- 
nishing with home conditions. __ 

In the Gallery there appeared to us to be a good 
deal of space available, and.it would. have been a com- 
paratively simple matter to construct at intervals round 
the Gallery a number of rooms in which broadcasting 
could have been reproduced with different types of loud- ` 
speakers and sets. each room, of course, having.only one 
loud-speaker working. The public could have been per- 
mitted to pass through these rooms.artd listen to good- 
quality broadcasting in comparatively natural surround- 
ings. We recommend to the organisers at the next 
Exhibition that they consider very carefully the question 
of providing public demonstrations, carried out on a scale 
which compares with the requirements of the homie, with 
standard apparatus and standard loud-speakers. To 
attempt to fill the hall with a demonstration, would be a 
mistake, because the apparatus used would be on a 
different scale from that supplied for domestic reception, 
and therefore would not serve the purpose. of showing 
the public what may be expected from the modern set. 
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40=60 Cycles Supply. 105=120 or 210=240 
Volts. 
By H. B. DENT. 


T is perhaps not generally recognised that home charg- ever, in the majority of cases the services rendered justify 
ing of L.T. accumulator batteries from a D.C. source the fee imposed for the reason that the accumulator is 
of supply is an expensive operation ; however, a little examined, and if found to require topping with distilled 
consideration of the true facts should make this quite water or the terminals cleaned, then this is done. | 
clear. For example, let it be assumed that a 6-volt, 40- . Home charging from an A.C. supply main is a totally 
amp.-hour accumulator is being charged from a 220-volt different proposition and would seem to be justified. It 
D.C. main and that the charging current is t amp. *To is, of course, understood that an accumulator cannot be 
bring the accumulator up to full charge it will be neces- charged by directly connecting this to a source of alter- 
sary to leave this connected to the source of supply for a nating current, but that the supply must be rectified and 
period of at least 4o hours. “Usually the charging would converted into a direct current. If this was carried out 
be.carried on slightly longer than this in practice for the on similar lines to the Trickle Charger! described in a 
reason that an accumulator does not possess a 100 per recent issue of The Wireless World the cost would be 
cent. efficiency ; however, relative figures only are being commensurate with that for the D.C. case: Owing to 
considered. To pass a current of 1 ampere through the the flexibility of A.C. and the easy way in which this can 
accumulator, the mains deliver to the charging circuit 220 be transformed up to a higher voltage or down to a lower 
- volts less 6 (the back voltage of the accumulator) x 1 . voltage, a great saving in cost can be-made- by adopting 
ampere, which equals 214 watts, and if this is continued’ a transformer and stepping down the-voltage to a suit- 
for 4o hours the total wattage taken from the mains is able value before rectifying and. passing to the accumu- 
214 x 40 or 8,560 watt hours, which equals 8.6 units’ ‘lator it is desired to charge. -. This advantage is apparent 
approximateiy. | | - --only when dealing with the charging of Jow-tension accu-. 
Taking a hypothetical ae ae? Re ` mulators, . and the fore- 
case, and assuming the ' going’: remarks do not 
‘Electricity Supply Com- “apply to high-tension bat- 
pany make a charge of 6d. ~terjes -im the order of 60 
per.unit, it will cost 6 x __volts-or more. _ | 
8.6d., or 4s. 3d., to fully To -continue, . allowance 
charge the accumulator. It must be made for. at least 
does not necessarily follow ' 20 volts on the anode of 
that because the charging ‘the rectifier, because 4 
stations will undertake this slight drop in voltage will 
service at a cost of about occur across this valve, 
1s. 6d. that they’ are and if the initial voltage 
philanthropists; on the is too low before rectifica- 
contrary, it is a good busi- tion, then there will be in- 
ness proposition. The cur- sufficient pressure to over- 
rent passing through your come the back voltage of 
accumulator also passes the accumulator and force 
through perhaps a dozen ACCUMULATOR ` |} through x amp. of current. 
or more other accumulators Assuming full wave recti- 


without imposing any extra 1The Wirel World 
_ Fig, 1.—The circuit diagram. The value of the variable resistance te- ST eens ers 
load on the mains. How- in the centre tap of coil C is 10 ohms. s - Abgust, 3rd, 1927. 
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Home A.C. Charger.— 

fication is used, then the transformer must have a 
secondary winding delivering 20 volts to each anode at 
half the full charging current. As the filament of the 
rectifier must be heated before it will function, its con- 
sumption in watts must be taken into consideration when 
working out the cost of charging. A suitable rectifying 
valve will require about 5 amps. at“2 volts, so that now 
the total voltage required of the transformer can be calcu- 
lated. ‘This will be 2 (20 x 0.5) + (2 x 5), or 30 
watts in all. A well-designed small-power transformer 


should have an output to input efficiency of at least 75 - 


per cent., and taking this figure the primary wattage will 
be 4/3 of 30 or 40 watts. Assuming similar condi- 
tions to that obtaining in the D.C. case, then the total 
watts consumed by the primary will be approximately 
40 X 40, or 1,600 watts. At 6d. a unit this would cost 
approximately 1.6-x 6d., or g}d. The extra trouble 
that must be taken to keep the accumulator in good con- 
dition will be amply repaid by the saving in cost. 


The Power Transformer. 


This will require three separate windings, a primary, 
a secondary to supply the charging current, and a fila- 
ment winding to light the rectifier. The necessary con- 
structional details will be given for the benefit of those 
who prefer to construct this at home, but if the experi- 
menter’s workshop does not provide the required facili- 
ties it would perhaps be advisable to purchase one ready- 
made. 

The first problem which confronts the constructor of 
small-power transformiers is the difficulty of obtaining the 
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Fig. 2.—The charger assembled and ready for use. 
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core lamination cut to the required size, and to overcome 
this difficulty the transformer described in. this article 
makes use of a standard shaped lamination which can be 
obtained from stock. These are known as Sankey No. 4 


Stampings, and were obtained from Messrs. Jos. Sankey 
-and Son, Ltd., 


of Bilston, Staffs. The laminations are 


Fig. 3.—The power transformer before 
i - „assembling the terminal battens. 


‘insulated on one face, and the iron is 
0.014 inch in thickness. The advantage 
of a thin lamination is that the losses 
due to eddy currents are kept down and 
the efficiency of the transformer thereby 
improved. The No. 4 stamping con- - 
sists of a ‘‘ T ”? shaped piece and 
a ‘‘ U ” shaped piece, and one of 
each form a pair. For the con- 
struction of the transformer about 
100 pairs will be required, but it 

would be advisable to pur- 

chase slightly more than this 
‘number to allow“ for any 

N-z slight discrepancy in the 

i thickness of the insulation on 
each stamping. 

Before commencing with 
the building of the trans- 
former it will be necessary 
to construct a former on 
which the various coils are 
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Home A.C. Charger.— 2 
to be wound, and this should be made from ebonite to 
the dimensions given in Fig. 4. It is important that the 
dimensions of the centre formers are accurately’ repro- 
duced, a jin. plus or minus will result in the finished 
coils being either too large or too small for the purpose.* 
The size of the outside, or supporting, cheeks is not im- 
portant; however, these should not be smaller than the 
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ness, so that both centre pieces should be assembled on 
the coil-winding former, which can be held between either 
the centres of a lathe or a suitable support can be built 
up from hard wood, such as oak or teak. Before com- 
mencing to wind the coil, four lengths of strong thread— 
cobbler’s waxed thread is quite good for this purpose— 
should be laid in the grooves and held in position by 
wrapping two layers of thin paper round the centre 


Fig. 4.—Details of the coil-winding former, plan and elevation of the power transformer, and terminal connections of the transformer 


coils. Sizes of holes areas follows: 


dimensions given. The two primary coils should be 
wound first, and for this purpose 1 lb. of No. 26 S.W.G. 
double silk-covered wire will be required. This should 
be obtained in one length if possible, or alternatively two — 
}-lb. reels can be used. These coils are jin. in thick- 


A 5/32in., B = 3/16in„ C=1/Sin. 


former. The thread is for the purpose of tying up the 

coil when the winding is completed, and the layers of 

paper will facilitate its removal. The reel of wire should 

be supported so that it runs freely, and the winding com- 

menced by passing the beginning of. the wire through the 
B 
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Home A.C. Charger.— 


. hole in one end cheek and anchoring it 


by taking a few turns round the spindle 
on which the former has been mounted.. 
The turns must be put on in layers and 
evenly wound, otherwise difficulty will 
be experienced in accommodating the 
finished coil within the space available. 
Each layer should be given a coating of 
shellac varnish, and if it is found that 
the surface is becoming too uneven then 
a layer of thin paper should be inter- 
posed. When the total number of turns 
have been put on, the coil should be tied 
up by means of the four lengths of 
thredd . previously mentioned and put 
aside to dry. . Any tendency to bulge 
during winding must be corrected and is 


-an indication that the wire is not being 


held at sufficient tension. 

When the coil is partially dry, it 
should be carefully removed from its 
former, given a coating of shellac var- 
nish, and placed in a warm oven to 
bake.. It would be advisable to sand- 


wich the coil between two pieces of. thin wood and rest 
a weight on it to prevent the coil from bulging at the 
After the coil has been baked it should be 


sides. 


overlapping the preceding turn by about } inch. 
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Fig. 6.—Baseboard layout showing position of the components. 


Thickness of 


Coil. | Centre former.} S.W.G. lation. Turns. 


Function. 
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wrapped with thin linen tape 4 inch wide, each turn A 


B 
The following table gives particulars of the 5 coils on c 
the transformer, and the method of construction detailed T 


above should be followed in all cases. 
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D.W.S. 660 Primary 
C. Filament 
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Fig. 5.—-Dimensioned panel layout. 


Coil C will require a. tapping at the 
centre of the winding, and this can be 
obtained by passing the wire through the 


` large slot in the cheek after 7 turns have 


been completed and returning this again 
through the slot but leaving a suitable 
length for connection purposes. 

The finished coils should be tested for 


continuity, and it would be advisable to. 


mark an arrow on the outside of each 
indicating the direction of winding. 
‘Assembling the Core. 
The efficiency of a transformer is to 
a great extent dependent upon the 


method adopted in assembling the iron 
core, and if large air gaps are. present 


the flux density in the iron circuit will | 
It follows there- 


be greatly reduced. 
fore, that too much care cannot be exer- 
cised in this direction, and the instruc- 
tions given below for assembling the 
laminations should be carefully fol- 
lowed. - Before commencing this, the 
five coils should be placed side by side 


in the correct order, keeping the direc- - 


tion of winding the same in all coils. 
A “ T ” shaped lamination should be 
inserted from one side, and a “U?” 
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Fig. 7.—Practical wiring diagram. 


shaped piece from the opposite side, and this followed 
by a ‘‘ T’’ piece assembled’ from the same side. The 
next ‘* U ’’ piece goes on the core from the same side as 
the first “‘ T’’ piece. ‘This method of assembly should 
be continued until the whole available space is filled with 


iron, Care must be taken in building up the iron to see 
that the insulation on the inside of the coils is not 
damaged. This is most likely to occur when the last 


half-dozen pairs are assembled, but by cutting off the 
corners of the leading edge of the ‘‘ T” piece and 
exercising gieat care, this is not likely to occur. 
If the foregoing. instructions have been carefully 


A Sar — PE > - 
Fig. 8.—The power transformer before assembling the coils and the coll-winding former deci ay le 
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followed, it will be found that about 100 ORI of lami 
nations can be accommodated in the space available. 
Some strip brass $ inch wide will now be required, a ad 
this should be cut in lengths so that a frame is formed 
along the sides of the iron core. These are held in posi- 
tion ‘by four pieces of angle iron cut to’ the dinco 
given in Fig. 4, and the whole held together by mez 
of four B.A. screwed rods and nuts. Four strips of in- m- 
sulating material should be laid along the core so that 
the brass rods do not short: circuit the ‘edges of the lami- 
nations. Before fixing the terminal battens, ty ty 
pieces of # inch angle-iron, to form a ase 
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2 5-amp. tumbler switches (linked) (G.E.C.). 

-2 5-amp. cut-outs (G.E.C.). - 

1 Philips rectifier, type 328 (Philips Lamp Works). 

1 Philips safety resistance, type 329 (Philips Lamp Works). 

2 Valve holders (Whiteley, Boneham & Co., Ltd.). 

1 Gross transformer stampings No. 4 (Jos. Sankey & Sons, 
Ed.). 

1 Ammeter, 0-2:5 amps. (A. H. Hunt, Ltd.). 

1 1b. No. 26 D.S.C. wire (London Electric Wire Co.). 

+ lb. No. 22 D.S.C. wire (London Electric Wire Co.). 

4 lb. No. 16 D.C.C. wire (London Electric Wire Co.). 

Quantity strip brass, hin. x in. 

Quantity angle iron, jin. and jin. 


the transformer, must be prepared, and these should each 
have two holes tapped 4 B.A. to take the fixing screws 
which are inserted from the underside of the baseboard. 
Fig. 3 shows the transformer assembled but without the 
terminal battens, and the general arrangement can be 
clearly seen from the photograph. The correct method 
of connecting the coils to their respective soldering tags 
is detailed in Fig. 4. 


Final Adjustment. 


Two pieces of fuse wire, blowing at a low amperage, 
should be inserted in the fuse boxes before the adaptor 
is connected to the supply mains. A Philips rectifier, type 


American ,Short-Wave Stations. 


The note regarding interference with 
reception of NU 2XAD in our issue of 
September 21st has brought in a consider- 
‘able amount of correspondence on this 
matter. One writer finds HJG most in 
evidence on Tuesdays, when 2X AD gener- 


Wireless 
World 


LLAT I LITI Oe TITILA EEE OES EEEEOERE HEHEHE SESH E SE OHFOSHESESHOEES TEER EE SEH EO EODEE ET ESC eee EEE ee BDERHSESESOEHESHSerereses veers 


Approximate cost 
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LIST OF PARTS. 


Quantity prespan sheet. - 

1 Lamp adaptor. 

2 Ebonite shrouded terminals, + and — (Belling & Lee, Ltd.). 

3 yards of twin flex. 

Wood for base and panel. 

Wood screws, 4B.A. brass screws, 4B.A. and 2B.A. nuts, 
washers, and soldering tags. 

Quantity thin linen tape, jin. wide (No. 2 width best Dutch 
tape). 

19ft. No. 16 S.W.G. Glazite (London Electric Wire Co.). 

2ft. 2B.A. screwed brass rod. 

Quantity }-in. ebonite. 

1 10-ohm. variable rheostat on porcelain ((granic). 


=- £300 
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No. 328, and a special resistance, type No. 329, should 
be fixed in their respective positions and the charger will 
be ready for final test. With the above rectifier the safe 
charging current is about 1.2 amps., and the ro ohms 
variable resistance should be adjusted so that the current 
passing does‘not exceed this value. 

The primaries of the transformers are shown connected 
for supply mains varying between 210 and 240 volts, but 
by connecting the two primary windings in parallel ‘the 
charger can be used on supply circuits of from 105 to 
120 volts. The wire connecting the two inside tags 
should be removed and alternate tags connected together 
for the parallel system of connections. 
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SOCCER ROC EEHEHESE STOLE EEeeOoSEE Hee 2TU Radio Transmitters Union (Northern Tre- 


land); Hon. Sec., J. A. Sang (GI 6TB), 
22, tranmillis Gardens, Belfast. Portable, 


- N. Corfield, “Queensmere,” XKneeld 
Crescent, Hendon Central, N.W.4. (Change 
of address). Transmits on 165 and 46.6 
metres and welcomes any reports. 


TRANSMITTERS” NOTES = 3 watt, transmitting on 8, 23, 45 and 
AND QUERIES. 3 


~ Transmits on 160-200 metres and welcomes 


SRS E. W. Rawlings, 22, Caxton Gdns., Guildford. ` 


understood that 2XAD has changed its 
wavelength from 22.02 to 21.96 metres, 
possibly on account of this same interfer- 
ence, 


Another correspondent sends us the’ 


following extracts from his log :— 
| August 20th.—Unknown _ station 
heard, 22 metres, C.W., R8, signing 
HJG. 
Sept. 2nd.—2XAD badly jammed 
by HJG sending dots and Vs. 


Another complains that on ‘the even- 
ing of September 22nd the station was 
sending out an almost interminable suc- 
cession of Vs and dots from 10.10 p.m. 
onwards and again at 3.30 a.m., but that 
he eannot decipher the name sent, 

Yet another writer states that the call- 
sign is not HJG, but SPG—in which case 
a Brazilian station would appear to be 
the delinquent. 


o000 
Short-Wave Broadcasting from Australia. 


Several correspondents have reported 
the reception of the Amalgamated Wire- 
less (Australasia) Ltd. experimental 
station OA 2ME, which transmits on 32 


- metres. One, | writing from Newport, 
Mon., tells us that he heard the whole - 


programme on Saturday, September 3rd, 


from- 6.40 to 8.10 p.m. B.S.T., the 


aur 


strength being R5-6 on an 0.v-1 Rei- 


nartz receiver working off an indoor 
aerial. This type of receiver is similar to. 
that used by the reader at Brockley 
whose reception was reported in our issue 
of September 21st, so it will be interest- 
ing to note whether other types are 
equally fortunate. 
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New Call-signs and Stations Identified. 
2BG (Ex 2BMB), G. R. sah alg 4, apraperey 
Rd., Six Bells, Abertillery, M 


20N (Ex 2AX0),C C. B. Cleeland, 81, Dufferin Ave., 
Pangon. N . Ireland. Transmits on 28, 


45, and 90 pasa 

20T C. L. Thompson, 5, Sinclair Grove, Golders 
ee AI, 

2FD W. Davies, 18, Warbreck Rd., Walton, 
Be tote (Change of address from 


October Ist t). 
2HY - J. G T Goddard, The Croft, Cark-in-Cartmel, 


27 W. T ‘Holroyd, Luddenden’ Foot, Yorkshire. 


. 2EK R H. Parker, The Bungalow, Willow Ave., 


baston, Birmingham (corrected 
ess cance that given in error on 


=i 310 of our issue of Sept. 7). -Trans- . 


mits cn ‘86, 90, 100 and 200 metres and 
, welco reports. 
202 J. W. Norton, 6, Woodhurst Rd., Acton, 
W.3. (Change of address). 
2PZ A. E. J. Symonds, “ Bourn,” Ashlawn Rd., 
`” Hillmorton, Rugby. {Cl oe of address). 
Transmits on ¢ 


reports. 

5SP J. Spafford, 15, Priory Rd., Blidworth, 
Mansfield. Transmits on 23 and 46 
metres and welcomes reports. 

6BN A. E. Bond, Groespluan, Welshpool. (Change 
of address after Sept. 30. 


¢HF M.H.Wy ynter-Blyth, c/o Miss Dixon, “ Whin- | 


wood,’ on, Co. Durham (tem: 
porary address); transmits on 46 and 
23 metres. 

65B N. Mickle, 37, Bromham Rd., Bedford. 
Transmits on 45 and 175 metres. 

6WB J. Bate, The Lodge, Stansty, Wrexham, N. 
Wales. T ts on 45 and 150-200 
metres. 


‘2BPH A. R. Parker, “Glendaragh,” Daisy Lea 


Lane, Lindley, Huddersfield. 

2BPR H.E. Rainbow, 28, Spencer Ave., Coventry 

2B8J A. F. Hembury, 57, Winstead St., ’ Battersea, 
S.W.11, Will be glad to co-operate with 
other short-wave experimenters. 

EF 8FA P. C, Pellerin, 14, Route de Barentin, 
Malaunay y (Seine Inférieure). 

KY 1AA L. D. G. Morrison, c/o Nairobi Club, Nairobi, 
"Kenya Colony. Transmits on 23, 45, 
and 70 metres. 


o000 


- G SRY, G 6KK, ISRA, KZET, 


SPW, WMM, YRYR. 


0000 


' A Correction. 


Mr. H. M. Cooper (OA 5HG) wishes us 


to correct an error in his address as 


printed in the R.S.G.B. Log Book. The 
correct address is 51, Hastings Street, 


Glenelg, S. Australia. 
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Solutions of the H.T. Problem—Self-contained Sets—Battery Eliminators. 
By B. H. DAVIES. ae 


HE drawbacks of ‘‘ wireless” in the past have 

been two in number. First, the ceaseless bother of 

supplies of current; and, second, the general un- 
tidiness of the hobby. These have naturally varied with 
individual circumstances and temperaments, but reach a 
not uncommon zenith in a farmhouse which I visited the 
other day. The receiver was two years old, and four 
bright-emitter valves projected vertically from a box 
cabinet decorated with a dozen and a half of knobs. A 
couple of Heath Robinson masts disfigured the garden, 
each being constructed of several knobbly saplings, lashed 
together with fencing wire. Inside the house wires trailed 


all over the place, as three downstairs rooms and two bed-- 


rooms were plugged for loud-speakers off a filter circuit, 
and each plug had its own earth. On two nights during 
my visit the set was out of action; the culprit in the first 
case was one of the cats, which had contrived to short 
the accumulator by pulling a wire off ; on the other silent 
night the H.T. battery was down. The farm is situated 
seven miles from a charging station, and some member of 
the busy staff must make a total journey of 28 miles to 
restore discharged cells to their duties. A week in such 
a household would be calculated to frighten any intending 
listener off the hobby for ever. Technical men naturally 
fly to the new screened valves, and other scientific attrac- 
tions, when they enter the Show; but the ordinary listener 
is seeking tidier wireless and the end of his difficulties 
about ‘‘ juice.”’ l 

He is naturally tickled by the innumerable ‘‘ portable ” 


sets exhibited ; almost every stand displays a receiver of 
this type, and at long last most of them are really 
efficient. They may be more “‘ transportable’, than 
‘‘ portable,” but they are not too clumsy or weighty 
to satisfy my farmer acquaintance, for they can easily 
be moved into whichever room has a fire, or be carried 
upstairs in case of sickness. Their main defect centres, 
of course, round the folly of feeding the anodes of five 
valves from the smallest size of H.T. dry cells—a folly 
which is as expensive as it is tiresome, and cannot be per- 
petuated indefinitely. Symptoms of better solutions are 
visible : the Selector incorporates a high-tension accumt- 
lator, and is furnished with a mains charging unit; the 
Pelican is sold with optional mains units, which fit into 


‘Some member of the farm staff must ‘niake a total journey 
of 28 miles to restore discharged cells to their duties.” 
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Impressions at the Show.— 

the battery compartments and linens H.T., L .T. and 
grid batteries altogether. 

_ Where price is_no object, battery troubles and untidi- 
ness are at last readily ended at one swoop. Consider, 


~ for example, the Truphonic console type of receiver, a 


handsome piece of furniture, embodying frame aerial, 
powerful receiver, gramophone, and cupboard to hold a 
fine collection of records. £75 is more than mast people 
can pay, but. where all necessary currents can be taken off 
the mains -:this - type of instrument a a most 


Airachye ideal: 


A The H. T. Problem. 


I happen to live.in an area where Morse wrecks prac- 
tically every station except 5X X, and my wireless neigh- 
bours fall into two classes : 
male and youthful ; 


5XX programmes without ever touching their tuners. 
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ss ‘Peeple who subsist on the 5XX programmes without ever 
| touching their tuners.” | 
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Both of us alike find that the H.T. mbk is our chief 


trouble. At the moment the big dry cells, such as the 
Siemens 5o-volt 25s. pattern, are our favourite solution. 
Most of us have bought at least one set of H.T. accumu- 
lators, only to learn that the tiny cells spray most deplor- 
ably both on charge and for some time after charge; the 
resulting acid deposit bridges the (usually) brief leakage 
paths between cells, and instead of the capacity serving 
a four-valve set for three months as per catalogue, a 50- 
volt bank reads no more than 25 volts three -weeks after 
return from the charging ‘station. ‘Continual mopping of 
the upper surfaces with rag tied to a short stick is a 

dreadful weariness in the flesh, and the most highly 


trained salesman now finds it difficult to sell H.T. accu- . 
But İ noticed with profound 


mulators: in this district. 
approval at the Show that makers are beginning to- be 
more sympathetic. Between the cells of the Ni-Fe H.T. 
accumulator there is a leakage path of at least ten inches, 
and the C.A.V. has a dead smooth polished top which 


can be wiped clean and dry in a single sweep when once . 


the vent-plugs are removed. H.T. accumulators will 
obviously begin to deliver their rated capacity in 1928, 
though very few of them ever did so in 1927. But, they 
have an evil past to live down, for people who have paid 
a fiver for an unserviceable article in the past will not 
readily be induced to invest again. 

Mains units labour under special handicaps of their 
own ; there have been one or two small accidents, which 
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the DX fiend, who is usually - 
and the people. who subsist on the- 
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spread quite unjustifiable alarm amongst people devoid 
of electrical knowledge ; and some makers have marketed 
rather shoddy mains units, the repair of which entails 
most aggravating delays. It is so obviously absurd to be 
constantly hung up for want of four volts to supply fila- 
ments when anything from 100 to 250 volts is available 
for house lighting, that mains units are bound to come 
into their own presently.. But the trade does not seem to 


realise that owners of. multi-valve sets refuse to limit wire- 


less reception to one room in their houses.. ‘The kitchen 
or servants’ hall must have its loud-speaker. in these days. 
There will probably be at least two reception rooms down- 
stairs, in which speakers must be installed. -© In addition, 
the owner will occasionally require an upstairs installation 
during the convalescence of invalids. No firm ‘as yet 
pushes such a comprehensive installation to take al] cur- 
rent off the mains, though the Lotus remote-control unit 
for eliminators is a step in the right direction. Local 
traders will, of course, supply such outfits to special 
order; but if the work is not well done, there may be 
accidents, which will set the clock back rather seriously. 


‘The Boon of Reduced Filament Current, 
The cottager probably yearns for cheaper mi Jess 


troublesome filament supplies more than for any other 


single improvement. He has no mains. He often resides at 
a considerable distance from a charging station, and has tc 
_take his discharged cells into town on a bicycle, or pay 
‘the local carrier 6d. freight on the double journey. Rural 
cottagers began by using a single-valve set with a .06 
valve, several pairs of phones, and L.T. dry cells. The 
actual receiver was almost always home-made. The Filo- 


nator cells, if-they are all they claim to be,-could solve . 


the chief problem which besets this type of user. He 
will learn to be grateful for the o.i ampere type of dull 
emitter, with its sturdy filament, likely to retain its 
pristine emission over long periods. There seems to be 
an opening for a mass-production campaign with lots of 


_ publicity to sell such users a two-valve loud-speaker set, 


possibly on easy payments. 


- “The kitchen or servants’ hall must have its loud-speaker 
these days.’’ 


The mast aeta tends to disappear from middle-class 
and wealthy homes. Such people do'not spend all the 
year at one address, and in any case dislike the disfigure- 
ment of their grounds. 


not very important on the high- powered stations, whilst 
the Marconi type of frame aerial is by no means bad- 
looking, and much more graceful. than the old diamond- 


Large console sets readily “con. 
‘ceal efficient frame aerials, and the directional effect is 
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shaped loops. 
holds. — | - 


Self-contained Sets . 


The high-frequency stages of multi-valve receivers are 
increasing in efficiency by leaps and bounds. During the 
last year we have had the ‘‘ Everyman Four ” type of 
transformer, which is probably equal in efficiency to two 
H.F. stages of the old barrel transformer type; and this 
autumn has produced at least one new H.F. valve which 
confers still further reach on such stages. The superior 
tidiness and compactness of the self-contained sets which 
will spring into being within the next year or two should 
kil] the mast aerial at most homes in which the income- 
tax collector is interested. The Show does not contain 
many sets on these lines, but such as exist are surely in 
the van of progress. Combined with a gramophone (or a 
gramophone compartment) and mains units, they meet 
every ordinary requirement. The one doubtful point is 
whether it will suffice to construct such sets so that they 
can be moved about a house by a couple of people with- 
out excessive exertion, or whether their output will be 
plugged into a domestic wiring system for tapping off in 


-, 
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various- rooms. The latter’ seems to be indicated. 
Quality has made quite abnormal ‘strides. ~The tech- 
nical highbrow may be sighing for 250: volts on the anodes 
of a couple of super-power valves ‘in parallel, in conjunc- 
tion with a moving-coil speaker.’ But the ignorant ear 
will be perfectly satisfied with the modern cone speakers 
and a much lower output. Almost any threé- or four- 
valve set, selected at random, and coupled to almost any- 
body’s cone speaker, furnishes quality of a kind known 
to very few listeners twelve months ago. . 
Meanwhile the component people continue to confound 
all prophecies. Two years ago the pessimists were saying 
that even the red-hot enthusiast must presently tire of 
ever buying new parts and ever constructing new sets. 


But the crush at the stalls where condensers and trans- ' 


formers and other ‘‘ bits ’’ are staged is as thick as ever. 
Even in such sophisticated thoroughfares as the Strand 
an unusual crowd outside a, shop-window generally marks 
the location of a wireless window just as infallibly as it 
does in Bishopsgate. -The instinct to create dies hard in 
masculine breasts, at any rate; and it must be confessed 
that the 1928 components open the door to sets more 
fascinating and miraculous than any we have built in the 
past. 


In County Durham. 


Members of the South Hetton and 
District Radio Society listened to an in- 
teresting lecture on *“ The Care and Main- 
tenance of Accumulators” at their 
general meeting on September 22nd. _ 
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REPORTS 
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Society a general discussion will take 
place on the topic “ Below 50 Metres.” 

An unusually interesting programme has 

- been prepared for the ‘winter session. 

Those interested in the activities of the 

Society should communicate with the Hon. 


Meetings during the winter will be held 
in the Old School, South Hetton. Mem- 
bership is open to all in the district who 
are interested in wireless. | 

Hon. Secretary: Mr. M. G. Hall, 33, 
Forster Street, South Hetton, Co. Dur- 


ham, 
0000 


Institute of Wireless Technology. 


“The Design of a Resistance-Capacity 
Amplifier for Broadcast Reproduction” is 
the title of a lecture to be given by Mr. 
G. Leslie Morrow, F.R.S.A., at the open- 
ing meeting of the 1927-8 session of the 
Institute of Wireless Technology to be 
held at the Engineers’ Club, Coventry 
Street, W., at 7 p.m. on Tuesday, October 
llth. Those interested in this or other 
meetings of the Institute are asked to 
communicate with the Hon. Secretary, 
Mr. Harrie J. King, at 71, Kingsway, 
London, W.C.2. 


o000 


Radio Experimental Society of 
Manchester. 


The Radio Experimental Society of 
Manchester will resume winter activities 
on October 7th, when an open meeting will 
be held. Full particulars are obtainable 
from the Hon. Secretary, Mr. J. Levy, 
17, Lansdowne Road, West Didsbury, 
Manchester. 


Secretaries of Local Clubs are invited to 

send in for publication club news of 

general interest. All photographs published 
will be paid for. 


Southend’s Anti-Oscillation League. 

A novel demonstration of the evils of 
oscillation was provided by the South- 
end-on-Sea and District Anti-Oscillation 
League at the recent carnival in the town. 
The demonstration took the form of a 
realistic scene built up on a lorry. Two 
separate rooms were shown, separated by 
a party wall. In one room a valve set 
was being manipulated by a schoolboy, 
while the occupants of the other—an 
elderly gentleman and a lady—made fruit- 
less attempts to receive the broadcast 
programme on their wireless set, being in- 
terrupted by the oscillating activities of 
the boy next door, . 

In the Market Square the Hon. Secre- 
tary addressed the crowd through a loud- 
speaker, explaining the objects 
League and pointing out that those in 
trouble from oscillation should apply to 
the headquarters of the League. 

Hon. Secretary: Mr, F. L. Pearce, 12, 
Grange Gardens, Southend-on-Sea. 

l , 0000 74 
Muswell Hill and District Radio Society 

Resumes Meetings. 

At this evening’s (Wednesday’s) meet- 

ing of the Muswell Hill and District Radio 


of the | 
Talbot Restaurant, 


Secretary, Mr, Gerald S. Sessions, 20, 
Grasmere Road, Muswell Hill, N.10. 


0000 k 
A Visit to N.P.L. 
On a recent Saturday members of the 


North Middlesex Wireless Club were 
_ privileged to visit the National Physical 


Laboratory at Teddington. The party 
visited the wireless- section, where several 
novel investigations. are proceeding, and 
various sections dealing with other 
phases of scientific research. The visit 
was a distinct success ; unfortunately such 
an opportunity rarely occurs, this visit 
having been booked nearly 12 months ago. 
Hon. Secretary: Mr. H, A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 


0000 


Hackney Society’s Annual Dinner. 


The Hackney and District Radio Society 
will hold their annual dinner, concert, 
and dance to-morrow (Thursday) at the 
London Wall. Or- 
ganiser: Mr. W. J. Sanson, 77, Upper 
Clapton Road, E.5. 


0000 


Stretford and District Society. 


A demonstration of the Loewe valve 
will be given to-morrow evening (Thurs: 
day) at a meeting of the Stretford and 
District Radio Society at 8 p.m. at 6, 
Derbyshire Lane.. - ; 
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. THE LONG, LONG TRAIL. S 
It is estimated that just under 80,000 
paying visitors passed through the turn- 
stiles at Olympia last week. 
oo0ooo0o 


NO FURTHER BULLETINS. 
Many men at Olympia, we are told, 
brought their wives into the discussion of 
proposed new sets. The man who did 
not is stated to be progressing as satis- 
factorily as can be expected. | 
0000 ăž / 
LOUD-SPEAKERS AND EFFICIENCY. 
_A West Hartlepool contractor has in- 
stalled a wireless receiver and loud- 
speaker in his workshop, declaring that 


‘the innovation has increased the output of 


his employees. 
0000 


A TRUNK CALL. ; 

A telephonist at The Hague had a 
startling experience the other day when, 
unknown to him, the line was connected 


via Amsterdam with the famous Eind- | ~- 


hoven short-wave station. On his 
enquiring whether he was speaking to 
Amsterdam he received the reply, “ No, 
you are speaking to Bandoeng!” (Ban- 
doeng is in the Dutch East Indies.) 
l 0000 S 
EVENING WIRELESS CLASSES. 
Evening classes in electrical‘ subjects, 


including radio engineering, opened at the’ 


Northampton Polytechnic Institute, St. 
John Street, London, E.C.1,:0n Monday, 
September 26th. The session will ter- 


-minate with the examinations to be held 


during the week ending May 19th, 1928. 
Full particulars regarding fees, hours, 
etc., can be obtàined on application to 
the principal, S. C. Laws, Esq., M.A., 
M.Sc., at the Institute. 
0000 
‘6 WIRELESS LOUD-SPEAKERS.” 
Owing to a large demand a_ second 
edition of ‘‘ Wireless Loud-Speakers,’’ by 
Dr. N. W. Mclachlan, has been pre- 
pared and is now available from all lead- 
ing booksellers, price 2s, 6d., or direct 
from the publishers, Iliffe and Sons Ltd., 
Dorset House, Tudor Street, London, 
E.C.4, price 2s. 8d. post free. Dr. 
McLachlan’s book describes in a simple 
manner the underlying principles of 


. modern loud-speaker design, with special 


attention to the large diaphragm type. 
B17 


Events of the Week in Brief Review. 


MAINS. SET FOR HOSPITAL. 

A broadcast receiver designed to work 
entirely from the local electricity supply 
is being installed in the Isolation Hos- 
pital, Oakley, Bedfordshire. | 

o000 
COMMON KNOWLEDGE. 

.* What is the B.B.C. and where are 
its headquarters? ’’ a Bradford schoolboy 
was asked in a General Knowledge test 
a few days ago. The reply was: 


“ Bradford Bowling Club—Park Avenue.” 


—-Leeds Mercury. 


cooo 


WIRELESS ON AERIAL AMBULANCE. 
An aerial ambulance, equipped with 

wireless telephony, is to bé inaugurated 

by the Australian Inland Mission, for 

service inthe north-west. Medical service 

will thereby be available to isolated 

districts over a radius of 300 miles. 

0000 


ONE MORE LISTENER. 

A wireless set is becoming a favourite 
article for presentation to distinguished 
personages. Last week Mr. Weber 
Brown, .chairman of the Bridge Estates 
Committee of the Corporation of London, 
was presented with a wireless set by the 


`~ 


Lord Mayor on behalf of the City Cor- 
poration, in recognition of his services 
towards the maintenance of the City’s 
four bridges. 
. 0000 
WILLESDEN'S WIRELESS HOUSES. 


© Permanent wireless equipment will be a 
_ sine qua non in the house of the early 


future, a certainty which has not been 
overlooked by the Willesden Urban Dis- 
trict Council in planning their new estate 
between Neasden and Harlesden. The 
houses, which are reaching completion at 
the rate of 100 per week, each contain 
an aerial concealed in the roof, with an 
earth wire hidden in the plaster of the 
walls. An additional refinement is the 
provision of loud-speaker “ points ” in the 
dining-room and drawing-room. 

oen 0000 ` 

B.B.C. SHORT-WAVE STATION. 

As we go to press we learn that 
the short-wave experimental station at 
Chelmsford will use the call-sign 5SW, 
not 6SW, as stated on p. 495 of this issue. 
Power up to 25 kilowatts will be used. 
It is not expected that this experimental 
station will undertake a regular service 


. though programmes may be transmitted 


if unexpected success is achieved. 


LATEST IN BROADCAST TRANSMITTERS. 

on the B.B.C. stand at Olympla. Supplying an aerial power of 5 kilowatts, the trans- 

mitter embodies. H.F. magnification, modulation being carried out at low power and 
amplified by successive power sfages. 


The new *" Standard” transmitter 
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THE TREND OF DEVELOPMENT. 


A Critical Review of the New Designs and Devices Seen at Olympia. 


a ANY real advances, with steady 
i progress everywhere.” Thus one 

may summarise 
design since last year’s Show. It would 
probably be true to say that the greatest 
improvement has been made in the matter 
of selectivity. Gone are the directly- 


coupled aerial circuits of the past, except ` 


in a few of the cheapest receivers. 
Apparently the . manufacturers have 
realised that when the Regional Scheme 
comes into operation a set which now 
vives satisfaction to the average “local ” 
listener (who seldom requires real selec- 
tivity) will become hopelessly out of date, 
and they are wisely preparing in advance 
for the new order of things in order that 
purchasers may not be dissatisfied. ° 


Screened Valves. 


The introduction of sets using the new 
screened valves is one of the very few 
radical departures from previously known 
practice. It seems clear that the average 
designer considers that these may be most 
usefully employed in circuits having 
more than one H.F. amplifier. An out- 
standing example of the three-stage 
screened valve amplifier is the Marconi- 
phone “ Round Six,’’ in which the ap- 
paratus associated with individual valves 
is enclosed in screening cases.. The 
valves themselves are mounted . hori- 
zontally, and, to reduce the space occu- 
pied, they are staggered so that the input 
end of the second is at the side of the 
output end of the first. H.F.. coupling 
is by the tuned anode method with 
astatic (almost fieldless) coils. Long and 
short-wave inductances: are placed in the 
same compartment, with an elaborate and 
ingenious switching arrangement, operated 


the. trend of . 


The “Round Six.” Three screened grid H.F. stages are incorporated, and tuning is 


by a single knob, for changing wave-` 
bands. It is observed that no special 
efforts are made to reduce the H.F. re- 
sistance of the coils; indeed, in the 
nature of things, “ fieldless ” inductances 
can hardly be expected to make a good 
showing in this respect, and in all proba- 
bility a certain amount of resistance 
helps in giving stability. However, with 
three stages, it is quite unnecessary to 
strive after maximum amplification from 
each valve. As long as this is reasonably 
good, it is far more important that the 
set should be really stable, and there 
seems to be no doubt that the instrument 
in question gives the maximum useful 
magnification under average conditions. 
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an easy matter to set each individual dial 
of each pair in a position which will give 
substantially correct tuning over a certain 
waveband when each pair is rotated 
together by a single finger. Thus the set 
has, practically speaking, a ‘‘ two-knob 
control.” . 

There are several other receivers in- 


corporating the screened valves, including. 


the B.B.C. Radio Exchange (of which 
more later) and the “New Everyman- 
Four ”’ which is, now produced commer- 
cially by Peto Scott. . 

A great improvement js noticed in 
H.F. amplification; practically every set 
shown includes some form of capacity 


neutralisation, and we seldom find the ~ 
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An example of advanced design. The B.R.C. “ Radio Exchange "> it has no tuning dials. 


Moreover, this magnification is likely to 
be associated with reproduction of high 
quality, as anode bend detection is fol- 
lowed by what is obviously a carefully- 
designed resistance-coupled amplifier, and 
there is likely to be little distortion in 
the H.F. amplifier, as none of the cir- 
cuits are particularly sharply tuned. i 


The method of tuning has much to- 


recommend jt, as the difficulty of., four 
separate circuits is overcome in a very 
simple manner by fitting two adjacent 
pairs of edgewise dials. When a few 
stations have been located it should be 


simplified by the edgewise mounted controls. 


“tuned anode” receiver “held down ” 
only by aerial loading and incidental cir- 
cuit resistances. There is, however, still 
a good deal. of room for improvement, 
and : very few coupling transformers 
capable of giving a magnification of, at a 
guess, ‘moré: than 20 were observed 
‘in complete: sets.: Ax far as theso are 
concerned, the use of interchangeable 
coils seems to-be less popular. Asa rule, 
elaborate and in many cases ingenious 
arrangements for making the necessary 


circuit changes . for: waveband alterations 


The plug-in coils and 
transformers are. used in the cheaper 
sets, and also in some of the. more 
ambitious ones which are intended 
appeal- to-the enthusiast who wishes for 
maximum amplification per stage, an 
who is unwilling to make any sacrifice m 
efficiency for a gain in convenience 0 
operation. 


Fixed Tuning. 


While on the subject of circuit switch- 

ing, mention should be made of the 

B.R.C. “Radio Exchange,” a five-valve 

set including two screened valves 25 

H.F. amplifier. There are no fewer as 

,2A4 tuned circuits (8 sets of 3). A mos 
B 18 


are included. - 
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The Trend of Development.— 


elaborate mechanical device is arranged 
to throw into circuit the set appropriate 
for the station required. This opera- 
tion is carried out by depressing a key 
adjacent to an illuminated disc mounted 
on the panel and bearing the name of the 
transmitter. There is a choice of eight 


stations; these may be chosen at will, 


and. the circuits are adjusted by the agent 


_supplying the set. - The prophets have 


opined since the earliest days of broad- 
casting that the set of the future will 
include an arrangement of this sort, and 


it will be generally admitted that it is 


distinctly attractive, especially from the 
point’ of view of the non-technical 
listener. The main objection at present is 
that the services of the agent may be fre- 
quently required to readjust for changes 
in transmitted wavelength. This diff- 
culty will doubtless disappear in the not- 
too-distant future. 


Wave-change Devices. 


Credit for the design of particularly 
interesting change-over devices should be 
given to the General Electric and 
Marconiphone Companies. 
company includes provision for connect- 
ing a gramophone pick-up to all their new 
sets, while the ‘‘ universal feed’’ arrange- 
ment of the latter firm must be recorded 
as a step in the right direction. As 
already stated in The Wireless World 
Show Report, each set is wired in such a 
way that the ends of filaments, anode 
supply leads, etc., are brought out to a 
row of smull screw terminals mounted on 
top of the sub-panel. By connecting an 


. appropriate battery. cable, such alterations 


7 
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The [Langham f¢lass-enclosed receiver 
on Console base housing the batteries 


and loud-speaker, 


‘The former. 


Four-valve receiver with neutralised H.F. & 


e and anode detection followed by a 


resistance-coupled L.F. amplifier. 


- as series-connecting the filaments and the 
provision of extra contacts for feeding- 


A.C. indirectly: heated valves are auto- 
matically effected. Thus the same -set 
may be used for batterjes, A.C. or D.C. 
The obvious advantage'is that a smaller 
range of receivers is required; conse- 
quently larger quantities of each model 
may be manufactured with corresponding 
economies in production which can be 
passed on to the user. 
Anode bend detection is still sur- 
prisingly rare if one takes into considera- 
tion its advantages from the point of view 
of selectivity only. Similarly, in re- 
ceivers including a combination of: resist- 


ance and transformer L.F. coupling, it is 
- noticed that a number of manufacturers 


still prefer to use 
the resistance stage 
last. It is some- 
times stated that 
this facilitates the 
separation of H.F. 
and L.F. compo- 
nents, but surely 
the difficulty is not 
insuperable if the 
other and more 
correct sequence 1s 
used ? 

Only one or two 
makers seem to 
have realised that a 
“high magnifica- 
tion ’’ valve operat- 
ing as an anode 
rectifier, followed 
by a single resist- 
ance-coupled L.F. 
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extremely satisfac- 
tory and, above all, 
inexpensive short- 
distance receiver. 

“ Ganging” of 
condensers, which 
gives a single-knob 
tuning control, is 
increasingly popular ; 


guess that this will 
l become almost stan- 
{ dard except’ 

haps for those who 


amplifier, makes an | 


one may hazard a 


pér- ` 


are willing to learn enough about their 
sets to enable them to operate the more 
complicated arrangements. i i 
To be able to take a self-contained 
wireless set away while on holiday 
or to carry it from room to room has 
obvious benefits which have prompted a 
large number of manufacturers at the 
Exhibition this year to pay attention to 
the production of this type of receiver. 
There is, moreover, a section of the 
public which is prejudiced against the 
erection of an outside aerial on the score 


The Fellows 2-valve receiver, with 
anode detection and one resistance 
coupled L.F. stage. - 
of its being unsightly—while those who 
live in flats are. in:most cases restricted 
to using indoor aerials or frame aerials ; 


- to both these classes of listeners the 


portable set appeals. 

There, are forty to fifty portable sets 
exhibited at Olympia, and an examina. 
tion of thirty of these reveals a marked 
similarity in general design, and while 
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describing the various circuit arrange- 
ments used it would be as well also to 
discuss some of the difficuities that beset 
the designer. 

A small frame aerial is reasonably effi- 
cient on short waves, but the phase dif- 


ferente across a frame of about 18in. is 
such that the pick-up on Daventry’s 
wavelength is small and the only com- 
pensation is added high-frequency ampli- 
fication. No portable set is complete as 
a commercial proposition unless there is 
provision, by switching, for both long 
and short B.B.C. waves. It is usual, 
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Hart-Collins 5-valve set. This is a 
typical example of this season’s portable 
receivers. 
therefore, either to wind two completely 
separate frames fairly close together on 
the same former or to tap the Daventry 
frame for the reception of the shorter 


waves. When the latter method is em- 
ployed and the set is tuned to short 
waves the unwanted turns on the frame 
must either be left as a dead-end, short- 
circuited or disconnected; in all these 
methods, especially the first and third, 
the unused section of the frame is likely 
to have an influence on the tuned section, 
resulting in “blind spots.” The ideal 
arrangement is the provision of two 
separate frames, which can be plugged 
in at will. but all truly portable sets 
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accommodate their frames within the 
containing cabinet or suitcase, and no 
example of this method was found. 

Two manufacturers, at least, 
every turn of the frame for both wave- 
lengths by winding three sections and 
throwing them in parallel for short waves 


Receiver developed by the Dubilier Con- 
denser Co. to illustrate the method Of 
using the new toroid  twansiormers. 


and series for long waves, while those 


= manufacturers who have had long experi- 


ence in circuit design break the unwanted 
turns in no fewer than four places. The 
loading of a short-wave frame by a plug- 
in coil can only be found in a very few 
instances, and must be considered as out 
of date. Another difficulty which ought 
to be overcome is the inductive coupling 
of the frame with the H.F. chokes or 
transformers, and in this respect there ap- 
pears to be little evidence of proper 
screening. 

In self-contained sets of small propor- 
tions it is a sine qua non that the loud- 
speaker be within a few inches of the 
valves, with the likely result that acoustic 
reaction will be set up where low con- 
sumption filaments of.the smallest dia- 
meter are used; with the 0.06 valve, 
trouble in this direction was always evi- 
dent, but there is to-day on the market 
a plethora of 0.1 ampere valves {and more 


Another typical portable, the Rees-Mace. 


utilise 
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lately 0.075 ampere) ‘with robust filaments 
and non-microphonic properties stch that 
interaction is absent. - a 

It ís only within the last year or so 
that 0.1 ampere 2-volt valves of high 
mutual conductance have found their way 
on to the market concurrently with really 
unspillable accumulators; this combina- 
tion has almost completely ousted the 3- 
volt 0.06 valve of somewhat low mutual 
conductance fed from a large uncharge- 
able L.T. dry cell with an inconvenient 
discharge’ curve.. A- number . of 2-volt 
power valves. capable of handling about 
20 volts: grid swing at 120 volts H.T. are 
now on the market, so that a good volume 
of excellent quality signals should be 
available from the loud-speaker. The easy 
adaptability of the cone loud-speaker to 
portable sets (and quite 75 per cant. of 
sets are so fitted), together with the ad- 
vent of really efficient 2-volt valves worked 
in conjunction with unspillable accum- 


. lators, have been the means of making the 


portable set emerge from a position of 
obscurity to one of predominance; as 18 
evinced by a visit to the stands of set 
manufacturers. It would appear to be 


The new Robinson five element valve. 
The duplicated grid and plate electrodes 
replace the neutralising condenser cus- 
tomarily used in stabilised H.F. amplifiers 


the aim in most portable sets to prevent 
the valve from vibrating in its holder, aid 
in a number of cases rigid holders are 
supplied; one manufacturer damps any 
movement by pressing a wad of rubber 
sponge against the glass bulbs of all the 
valves, while others use the vacuum- 
shrouded valves now on the market. 
Turning now to circuit arrangements, 
it is found that the majority are straight, 
only a small number of superheterodynes 
being available, but in view of the fact 


- that practically every maker has decided 


that. more than one tuning contfol is 
beyond the ability of the average hòn- 
technical purchaser a limitation is at once 
put on efficient high-frequency amplifica- 
tion, and -it is not surprising to ‘find 


- that of the thirty sets examined twenty- 


eight had five valves, two of which were 
high-frequency amplifiers. To obtain 
some degree of amplification, which per 
stage must undoubtedly be small, the 
usual practice is to have aperiodic 
chokes which do not have to be changed 
when switching over from short to long 
waves. The question immediately arises 
as to why for the sake of one-dia] con- 
trol such extreme sacrifice in H.F. effi- 
ciency is made, and an answer is given 
that reaction, properly applied, and all 
\ B20 
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the ‘sets reviewed were provided with 
mvans for controlling reaction, brings 
the signal strength up sufficiently. Such 
a sweeving indictment of the methods 
of high-frequency amplification is not 
fair. in the case-of three or four manu- 
facturers who have evolved tuned low- 
loss transformers. or tuned impedance 
couplings, but it is rather regrettable that 


Reinforced 


cone diaphragm of the 


‘* Desertune ” loud-speaker which is now 
sold as a separate unit mounted as shown. 


only one case of neutralisation was dis- 
covered, and no case of ganging of log. 
condensers. The reaction employed in 
practically every case consisted in con- 
trolling by a variable condenser the 
amount of energy feed back to the frame 
(employing a few extra turns), by the 
Reinartz method, and so as to give un- 
restricted use of this, leaky grid rectifica- 
tion was universal, since bottom bend 
detection -usually requires a big im- 
pedance in the anode circuit with cqnse- 
quent difficulty in obtaining ample re- 
generation. For the same reason where 
in the L.F. stages both transformer and 
resistance coupling’ were used it was 


noticed that the transformer was placed . 


first, causing worse distortion if the last 
Valve were overloaded than if the 
couplings were in the reverse order. 
About half.the sets reviewed used two 
transformers in the L.F. stages. 


Cyldon short-wave condenser complete 

wi baseboard ~ mounting bracket, 

ebonite extension rod and panel bush 
for dial spindle. 
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fairly safe to predict that the screened- 


grid valve will before long have a pro- 
found effect on the design of portable 
sets. : 

No important advance in design has 
taken place, but a general improvement of 
the ordinary run of loud-speakers 18 
evident. During the year the cone or 
diaphragm loud-speaker has firmly 
established its preponderance over the 
once popular horn type, and many new 
designs have made their appearance. The 
limit in size for this class of instrument 
appears to have been reached - in the 
B.S.A. 36in. Kone, which is designed for 
garden parties, dancing, etc. - At the other 


A 


a Oi E TE 
g4 o PN >» | sg K / “rae 
` s -A N r, 2 P 
% ia a E i G N 1 a 
TA » LA SD X 
ens he ae i, S 
i Saree » y 


ay. ern 


pe mull 


i 
ASNS 


¢ 48r 


been discovered, or rather the bulk of 
the manufacturers have acquired the 
knowledge, that the losses of the worst 
air dielectric condenser are small com- 
pared with the losses associated with the 
best coils. Having amicably decided. this 
point of difference they have been able io 
turn their attention with extremely 
gratifying results to a much more im- 
portant quality, namely, the mechanical 
perfection of their products. The 
variable condensers as a whole this year 
are a credit to British instrument making 
and engineering production. The con- 
denser makers have set their house in 


| order just in time, for recent develop- 


SN 
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Cyldon triple condenser unit with independent thumb control for each condenser. 


end of the scale numerous smaller cones 
are now available at extremely reason- 
able prices. | 


Loud-speaker Diaphragms. | 


A diaphragm that calls for special com- 
ment is that incorporated in the Deser- 
tune loud-speaker of Messrs. Walker 
Bros. This is fluted and reinforced, and 
is extremely light, being constructed en- 
tirely of parchment and veneer ‘wood. 
The diaphragm itself, specially mounted 
with wash leather suspension, is sold 
separately, and should appeal to home 
constructors. ` 

The Rice Kellogg still retains its posi- 
tion as the nearest approach to perfec- 
tion so far achieved, and is manufactured 
by two firms—the B.T.H. and Marconi 
Companies. This will never be a cheap 


loud-speaker, as for obvious reasons a 
power amplifier must be built into the 
instrument. The power absorbed renders 


the use of mains almost imperative, so 


that its use is not likely to become 
eneral, but for those who must have the 

est the choice of a Rice Kellogg is a 
foregone conclusion. 

The fierce controversy which was once 
waged over metallic or non-metallic end 
plates has now died ‘down, and condensers 
with metal and Bakelite end plates are to 
be seen lying peacefully side by side on 
the stand of the same maker. For it has 


‘the cylindrical 


ments in H.F. amplification and selec- 
tivity are going to show up any 
mechanical defects, .now, that stations 
come in at nearly every degree on the 
dial, and the circuit passes into and out 
of resonance in the space of half a degree 
or so. l ; 

Special short-wave condensers of low 
minimum and small maximum capacity 
are numerous, and there are signs that 
ganging and the American system of 
‘‘thumb-control’’ are gaining in popu- 
larity. l aai 

The one-time ubiquitous plug-in coil 
shows signs this year of waning popularity 
—at least as far as- wavelengths below 
600 metres are concerned. In this region 
single-layer coil pre- 
dominates, and was to be seen in some 
form or other on nearly every stand, 
generally wound with Litz, and frequently 
on paxolin formers. On longer wave- 
lengths, however, the plug-in coil is uot 
likely to be`superseded, and those types 
which have survived and were shown this 
year are of efficient design. In some in- 
stances Litz is used, and the design 
follows the best practice as advocated by 
well-known authorities on coil design. 
It is significant also that certain pairs of 
coils are provided only with centre tap- 
pings, untapped coils being no longer 
availablo, l 

The importance of reducing the external 
field of coils is also more fully appre- 
ciated, and astatic, ‘ binocular,” and 
toroidal coils are examples of the -various 
manufacturers’ methods of solving this 
problem. The Cosmos astatic coils are 
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The Trend of Development.— 
interesting on account of the inclusion of 
a few turns of resistance wire coupled 
to each section of the coil. The resist- 
ance coils are connected in series, and 
balanced one against the other, and it js 
claimed that while they do not affect tne 
` performance of the coil as a whole, they 
are efiective in damping out parasitic 
self-oscillation of the individual sections 
of the coil. | 
Short-wave coils with air-spaced turns 
and special bases with widely spaced con- 
tact pins are more in evidence this year 
than last. 


Battery Eliminators. 


Scarcely sufficient time has elapsed 
since the introduction of the several 
specialised item’ leading to the production 
of the mains operated set. 

Doubt has existed as to the perform- 


The new Ferranti battery charger making use of an entirely new 
method of rectification. 


nce of the various H.T. and L.T. battery 
eliminators, and it has been suggested, 
though from what we have seen at this 
Exhibition is somewhat difficult to believe, 


Suggested circuit arrangement making 
use of the new hi E.S.220: Duplex 
alve. 
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that to derive plate or filament current 
from public 


supply mains would not 


The electrode construction of the E.S. 220 
valve. 

prove satisfactory. 
perience Jed to greater confidence in the 
success of the eliminator, but the require- 
ments of the 
modern set by way 
of high - anode 
potential with 
liberal current 
have forced the 
adoption of other 
means of supply 
than primary and 
secondary ba t- 
teries. Fundamen- 
tally there has been 
no change in the 
methods adopted. 
For deriving anode 
current from alter- 
nating current 
supply three forms 
of rectifiers have 


been manufac- 
tured, the electro- 
lytic, glow dis- 
charge tube, and 
the thermionic 
valve. The first of 


these methods has 
not survived owing to its messy, corrosive 
and spillable properties. |The second, 
although much in evidence last year, has 
practically disappeared, though still much 


A useful Cosmos aevice for adapting a 
standard valve-holder for use with the 
Andirectly heated cathode valve. 


in favour in the United States.’ More 
liberal smoothing equipment is required 
than is the case with the thermionic recti- 
fier owing to the non-linear anode charac- 
teristic. It is unsafe to assume, however, 
that this form: of rectifier will disappear 
from the British market, and a modifica- 


Not only has ex- 
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tion in the design of the electrodes and 
the nature of the rarified gas contained 
may render it admirably suited to the 
production of the high D.C. potentials 
now demanded for power output valves. 
The thermionic rectifier is now almost 
universally adopted, making use of such 
valves as the U4 and U5 with thoriated 
filaments, and DU2 and DU10, with 
coated filaments. . 

High anode voltages are now, required, 
and the demand has been mét by the ap- 


pearance for the first time of a thermionic 
rectifier valve, the B.T.H..R.H.1, capable 


An adjustable coll mount useful in the 
construction of short-wave receiving 
_* sets (Jewel Pen Co.). 


of giving a normal working anode current 
of over 65 mA, and’suiteble for use ‘With 


ań anode voltage of 550 R.M.S. Neces- 


sarily the filament watts are high, a 
current of 1.2 amperer being required at 
a potential of 7.5 volts, though this is of 
little consequence. The valve is suitable 
for maintaining a voltage drop in an 
external circuit of over 450 on a working 
load far in excess of normal power valve 
requirements. . 


“ Quixo” L.T. battery tester. Meters 
for determining the condition of batteries 
are now in more general use. 
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Power transformers giving the required 
filament current and arranged for full 
wave rectification with 400+400 volt 
secondary windings mark the trend both 
as regards battery eliminator production 
and the progress in L.F. amplifier require- 
ments. Although high anode potentials 
have long been employed by the experi- 
menter, one might reflect on the possible 


dangers of a 500-volt H.T. supply for. 


general use when regulations limit house- 
hold potentials to 250. Obviously the 
remedy is to incorporate the eliminator 
as part of the receiving set, though inter- 
valve transformer manufacturers now 
suggest the adoption of push-pull ampli- 
fying circuits so- that the existing types 
of intervalve transformers may be in 
-keeping with power stage requirements. 
The several potential outputs needed may 
be obtained either by potential dividing, 

y a -potentiometer 


or dropping volts 
through series re- 
sistances. Both 


. methods are in gene- 
ral use, the former 


‘The Igranic Electric Co.’s adjustable 


rackets assembled from slotted 


angle 
uminium strip. 


being rather wasteful, though giving 
more constant low potentials. 

A new feature is the use of the D.C. 
H.T. battery eliminator .in conjunction 
with the A.C. rectifier. In several in- 
stances no provision is made for smoothing 
in the case of A.C. equipments, tne 
potential regulating and smoothing 
apparatus for use with the A.C. rectifier 
being a standard D.C. eliminator. 
Assuming a maximum potential of 240, 
this arrangement.has the advantage that 
tHe apparatus is universal, and can be 
used with any supply, for it was to be 
noticed that the majority of the A.C. 
equipments were designed so that by 
modification of internal connection they 
would. be suitable -for-use on any supply 
voltage. Smoothing circuits are now 
more liberal, particularly in the design 
of low-frequency chokes, and the need for 
liberal cross-section of iron is no longer 
overlooked. Valves with indirectly 
heated cathodes as a means of eliminating 
the filament battery are gaining in popu- 
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larity, and a wide range is available, 
possessing various characteristics in tne 
Marconi, Osram, and Cosmos series. It 


oN P j 
A pneumatic-operated distant control 
relay (‘*‘ Quixo.’’). 


would seem, however, that these valves 
are only of interest to the home con- 
structor, and that they have not yet 
found their way into commercial receiver 
design. In cases where L.T. supply is 
attempted for use with either D.C. or 
A.C. mains, the series connected filament 
arrangement is universal, a rectifier or 
current eliminator being made use of 
with receiving valves of the 6-volt 


class requiring 0.1 or 0.75 ampere. Bat- 


tery charging from A.C. supply may he 


i ‘WIRELESS WORLD” SETS 
ON VIEW. 


: An invitation is extended to all 
: readers to inspect the display of 
> recent ‘‘ Wireless World” sets 
now on view from 10 to 6 daily 

at 116, Fleet Street, E.C.4. 
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carried out by some half-dozen different 
methods, but the predaminance of tne 
arc rectifying valve endorses its 
superiority among the older methods. A 
new dry rectifier, although of small 
output suitably only for trickle charging, 
is radically new, and it is stated to be 
practically indestructible. 

On the subject of new valves much 
interest has been created by the new 
E.8.220 duplex valve. This. new 
Ediswan product has a novel electrode 
assembly, by which it virtually functions 
as both detector and L.F. amplifier, 
though its precise action must not be as- 
sumed from a casual glance at the pub- 
lished circuit, which is obviously that of a 
two-valve set. Interaction between the 
electrodes owing to their disposition and 


Igranic potential divider for use in. 
battery eliminator construction. ` 
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close proximity in the electron stream 
may produce other „advantageous effects, 
though from an examination of the circuit 
diagram it will be seen that G, P, are 
the electrodes of a reacting anode bend 
detector arranged with orthodox resist- 
ance coupling passing an input to G, 
with loud-speaker in the plate circuit 
P,, these elements serving as the L.F. 
amplifier. The grids and anode are con- 
centric, P, being a vertical wire in the 
centre, and P, of the customary plate 
construction surrounding G,. The parallel 
connected filaments stand vertically be- 
tween the grids. 


Accessories. 


The majority of relays used for distant 
control purposes are current operated, 
but an interesting departure from this 
practice has been made in the ‘‘ Quixo” 


ET | : Thane 
| NAH 
ATARI Bd ES 

HAVANT} be 
A wa 1i n 
Pon | I | | -i i 
é , HU | iH | || . i 
; Il WHI) y h 
U oP i VU IMITI : 


The new low consumption valves en- 
courage the adoption of primary batteries 
where accumulator charging difficulties 
exist. The new two solution cell of the 
General Radio Company. 


distant control switch. The switch 
is pneumatically operated by a small 
pair of bellows housed in the case 
and a bulb connected by rubber tube. 
The employment of ordinary twin flex 
wire for the purpose of connecting dis- 
tant ‘loud-speaker points to the receiver 
introduces a capacity across the loud- 
speaker winding. If this capacity reaches 
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«\ 


Spaced flexible conductors for wiring 
loud-speaker extensions arranged to 
produce a minimum of lead capacity. 


a certain value it will by-pass the higher 
speech frequencies and “ muffling’”’ wiil 
occur. Capacity in the leads can be re- 
duced to a minimum. by employing two 
wires suitably spaced, or a special cable 
in which the wires are separated may be 
used. The ‘Harbro Easy-Fix’’ silk flex 
consists of two flexible wires vulcanised 
and run parallel, but spaced by a special 
braided silk covering. The capacity be- 
tween wires is therefore kept down. 
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The following abstracts are prepared, with the permission of the Controller of HM. Stationery Office, from- ` . 
Specifications oblainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1s. each. 


An Interesting Four-electrode Circuit. 
| (No. 262,083.) 


Convention date November 

27th, 1925. 

Two oscillations of different frequency 
are compounded in a four-electrode valve 
in such a way that the resultant currents 
may be collected from either the plate 
circuit or the circuit of the inner grid. 
For a given potential-variation applied 
to the outer or control grid of a 
“ bigrille’’’ valve, the curve IP in Fig. 1 
shows the resultant plate-current varia- 
tion, whilst the curve IG shows the 
simultaneous current-current variation in 
the circuit of the inner grid, the two 
currents being in phase opposition. It is 
therefore possible to utilise the com- 
pounded currents either simultaneously 
in two separate receiving or other work- 
ing circuits, or to secure differential or 
additive effects by applying them col- 
lectively to the same working circuit. 


(France): 


Fig. 1.—Plate and grid current curves of 
four-electrode valve. (No. 262,083.) 


Fig. 2 shows the method applied to 
heterodyne reception. The circuit of the 
inner grid G comprises a tuned circuit 
LC and the primary coil of a trans- 
former T, the return lead being taken to 
the negative terminal of the filament bat- 
tery. The plate circuit includes an in- 
ductance L, and tho primary of a trans- 
former T,. ‘The valve is first set into 
sustained oscillation by close coupling the 
coils L, L,, the frequency being deter- 


mined by the tuned circuit LC. These. 


local oscillations impose a corresponding 
voltage variation on the inner grid G, 
whilst signal impulses from the aerial 
are simultaneously applied to the control 
grid GC. 


Under these circumstances the accelera- 


- tion effect of the two: grids on the main . 


electron stream add together and oppose 
one another periodically, thus giving rise 


AERIAL 


Fig. 2.—Heterodyne receiver with four- 
electrode valve. (No. 262,083.) 


to a modulated or beat current both in 
the circuit of the plate and in that of 
the inner grid. As shown, the combined 
output is fed to a common receiver 
through the transformers T, T,, which 
are arranged in series to produce an addi- 
tive effect. The two outputs may, how- 


Automatic Calling and Signalling Devices. . 


mar (No. 273,811.) `- - 
Application date: April Bth, 1926. 
Timing devices are used to energise the 
valve filaments of a thermionic transmit- 
ting or receiving apparatus at pre-deter- 
mined intervals, and in the case of the 
transmitter a syachronous timing device 
also controls the signalling, so that im- 
pulses are only sent out during the periods 
when the receiver is energised and ready 
to accept them. For instance, the 
receiver may be switched on ror fifteen 
seconds every ten minutes, and may be 
arranged to fire a fog signal unless dur- 
ing the fifteen-second interval a certain 
pre-arranged. sequence of signals is re- 
ceived from the co-operating transmitter. 
The method secures a great saving in 
filament consumption, since the valves are 
only energised for a total period of 36 
minutes instead of .1,440 minutes in each 
24 hours. A duplicate set of valves may 
be arranged as a standby in case of a 
“ burn-out.” In the receiving set, shown 
a detector valve V, is followed by three 
low-frequency amplifiers V,, V,, V,. The 
filament switches S,, S, are periodically 
closed under the control of a clock or 
similar timing device. A sensitive moving 
coil relay R-~in the plate circuit of the 
last valve closes a set of contacts -con- 
nected to a balance wheel B-of the type 


Circuit of automatic coil device. (No. 273,811.) 


ever, be opposed and arranged so as to 
balance out the effect of atmospherics, 
leaving the desired signals only to reach 
the receiver. Patent granted to Société 
des Etablissements Ducretet. 


used in known calling-up devices. This 
in turn energises the control winding W 
of the final operating circuit through con- 
tacts O,. Patent issued to D. A. Steven- 
son. 
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The Possibilities of Electrical Gramophone Reproducers 
: 7 By E. J. WYBORN, B.Sc. ` ` 


a OR. me the first hearing of this instrument was the 
greatest thrill I have had since I began to be 
interested in the gramophone. ... Such a 

method of reproduction must in time supersede all our 

sound boxes . . . and render our external and internal 

horns as obsolete as old Triton’s unwreathed horn. . . 

For instance, the Columbia ‘ Symphonie Fantastique ’ 

played at full amplification was stupendous. . . . And 

the two dance records! Marvellous! ”’ 

In these glowing terms Mr. Compton Mackenzie, the 
Editor of The Gramophone, describes His feelings on 
first hearing an electrical gramophone reproducer, and 
coming as they do from one who has had such an exten- 
sive experience as a critic of gramophone reproduction, 
they should be sufficient to focus our~interest on this 
rapidly developing branch of the electrical art. 

As is probably well known, the leading gramophone 
companies have been recording electrically for a consider- 
able time, and it is no exaggeration to say that the 
application of electrical technique to gramophone record- 
ing has brought about an incomparably greater advance 


lo” 


| The Amplion pick-up. 


in a few months than in many years of the old mechani- 

cal recording system. Some of the later electrically-cut 

records have indeed reached such a high standard that 
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the quality of the music engraved on the record is com- 
parable to that of the best B.B.C. transmissions. 

_ The achievement of well-nigh perfect recording is 
valueless, however, unless the reproduction of the gramo- 
phone itself is of a correspondingly high character, and 
it is to the application of the electrical method that we 


a 


Interior of Brown pick-up with adaptor. 


must lodk to obtain a reproduction which will do justice 
to the magnificent electrica] recordings. 

. That the advantages of electrical reproduction are 
beginning to be realised is shown by the fact that many 
of the more enterprising manufacturers of broadcast 
receivers are equipping their latest models with special 
input terminals and arrangements sœ that an electrical 
gramophone pick-up can be attached, enabling the 
,same amplifier and loud-speaker to be used for reproduc- 
ing gramophone records. Thus the fortunate owner has 
only to obtain one of the several commercial pick-up. 
devices and a motor-driven turntable, and he can use his 
broadcast receiver for playing gramophone records. 

Although many readers are familiar with the electrical 
gramophone reproducer from the articles which have 


- 


486 


Gramophone Pick-ups.— : 
already appeared in Zhe Wireless World, a brief descrip- 
tion of the principles involved will doubtless be of interest 
to many others. 

In the ordinary gramophone the needle-point which 
runs in the record groove, and which is caused to vibrate 
by the lateral undulations of the groove, is connected by 
the stylus bar to the centre of a smal] diaphragm, which 
is usually of mica. The vibrations of the diaphragm are 
communicated to the air by a horn, which also serves to 


A well-known design—the Celestion-Woodroffe pick-up. 


damp to some extent the resonance of the diaphragm. 
The disadvantages of this simple system are several, the 
most important being the resonance of the diaphragm, 
which, even when a very efficient horn is employed, defi- 
nitely colours the reproduction. Then again, the bass 
notes are attenuated by reflectioh from the mouth of the 
horn, this cut-off being worse the snialler the area of the 
mouth of the horn. 


Principle of the Pick-up. 


In the electrical gramophone reproducer, the needle is 
fixed to and vibrates the moving part of the pick-up, 


The Dubilier electrostatic pick-up incorporates a metal dia- 
phragm. Note the three-wire connection. 


which is in reality a small microphone, and which sets 
up oscillatory currents similar in wave form to the undula- 
tions of the record grooves. The oscillatory voltages set 
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up across the pick-up coil are applied either directly 
or through a step-up transformer to the grid of the first 
valve of a low-frequency amplifier. After a degree of 


amplification which depends on the volume of sound 


required and the sensitivity of the pick-up, the output 
is supplied to a loud-speaker. ` : P | 

At first this may strike one as being a somewhat round- 
about way of getting the same results as the ordinary 
gramophone, but in’ actual fact the more involved elec- 
trical system has a very. great potential superiority. 

In the ordinary gramophone, the whole of the sound 
energy is derived from the rotating record, whereas in the 
electrical system the energy which actually produces the 
sound is derived from the H.T. battery and bears no 


relation in amplitude to the undulations on the record. | 


The volume of sound can thus be made extremely great; 
as the possible amplification is limited only by the power- 


handling capacity of the last valve and of the loud- 


speaker. Arising out of the greater flexibility of the 
electrical system, the distortion introduced can be kept 
extremely small in each stage, so that the actual -sound 
reproduction canbe achieved: witha greater degree of 
fidelity than is possible with the siniple gramophone. - In 


Edison Bell pick-up with adaptor for plugging into detector 
valve holder. 


addition we have the easy contro] of strength and pitch 
which a low-frequency amplifier offers and the possibility 
of using several loud-speakers located in different rooms 
if desired. . 

Tt should not be assumed from these remarks that by 
merely coupling a pick-up to an indifferent amplifier and 
loud-speaker a startling improvement on ordinary gramo- 
phone reproduction will be obtained. As in the case of 
ordinary broadcast teproduction, the well-known con- 
ditions for efficient amplification must be observed, prin- 
cipal of which are ample high-tension voltage and correct 
grid bias, together with a power valve in the last stage 


capable of handling the desired output without overload- . 


ing, and the use of intervalve coupling which will give 
approximately straight line amplification. 
A well-designed amplifier in which all these conditions 


_ are fulfilled, working in conjunction with a good modem 


loud-speaker, will give a distinctly better reproduction of 

records than all but the very latest gramophones, whilst 

those fortunate ones who have constructed loud-speakers 

of-the moving coil floating-diaphragm type as described 

in several recent numbers of The Wireless World, are in 
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Gramophone Pick-ups.— 

the fortunate position of possessing an instrument which 
is capable of giving an excellence of reproduction far in 
advance of that of any gramophone. This superiority is 
particularly pronounced in the lower musical frequencies, 
and the whole tone balance and realism are tremendously 
improved. 

One of the most noticeable features of the electrical 
teproducer is the very considerable reduction of surface 
noise which is effected, and to take full advantage of this 
the turntable and record should be enclosed when playing, 
-so as to eliminate the slight chatter which emanates from 
the pick-up. 

The construction of the necessary clockwork-driven 
turntable with a tone arm or pivoted bracket to support 
the pick-up is quite a simple business, the ordinary 
gramophone horn and sound passages being of course not 
required. 


The G.E.C. pick-up with cover removed. 


Having reviewed the general considerations, a more 
detailed description of some of the actual instruments 
used might be of interest, commencing with the pick-up 
device. One of the earliest designs, and that which was 
used for a long time by the B.B.C. for broadcasting 
gramophone records, consists of an E-shaped: permanent 
magnet, as shown in Fig. 1. In the centre limb is fixed 
a short steel reed carrying a small iron armature in which 
the needle is fixed. The armature moves between two 
iron screws which project from the outer limbs and on 
which are mounted two small coils. The magnet is 
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The Igranic-Pacent Phonovox. 


magnetised with the two outer limbs of similar polarity, 
the opposite pole being in the centre limb, so that there 
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are two magnetic circuits (as shown by the arrows) which. 
pass through the reed. When the armature moves to the 
left, the air gap in the left-hand magnetic circuit is 


The Lissen pick-up. 


shortened and that-in the right-hand circuit is lengthened. 
The flux in the left-hand circuit is thus increased and that 
in the right-hand circuit is decreased, currents being set 
up in the coils which are connected in series in the correct 
sense. ; 7 

Several other pick-up devices have since been produced, 
all working on the principle that the movement of the 
needle causes a variation of flux which sets up currents in 
a coil. The principal problem is to overcome the reson- 
ance of the reed, and this is done in the design shown in 
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Fig. 1.—Diagram showing the working principie of an early t,pe 


of pick-up used by the B.B.C. 


Fig. 1, by means of two adjustable rubber buffers which 


‘press on each side of the néedle. It cannot be said that 


perfection has yet been attained in this respect, and there 
is a considerable field for further investigation in the pro- 
duction of a pick-up -which will be practically free 
from resonance without being sufficiently heavily damped 
to cause undue record weaf. 

If the pick-up coil is wound with a sufficient number of 
turns of very fine wire, it may be connected direct across 
the grid-filament circuit of the first valve, but a better 
method is to use a step-up transformer of which the 
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Gramophone Pick-ups.— “ | . 
primary is wound to match the impedance of the pick-up 


coil, excellent results being obtained if. the impedance of - 


the primary winding at 100 cycles is made equal to the 
D.C. resistance of the pick-up coil. 

The circuit diagram of a simple amplifier suitable for 
some of the commercial pick-up devices is shown in 
Fig. 2, and embodies a transformer coupling from the 
` input valve to the final valve, a transformer with a high 
primary inductance and a flat curve being of course essen- 
tial.. If the pick-up. is inclined to be insensitive, the 
single stage of’ transformer coupling may be replaced by 
two resistance-coupled stages or even two transformer 
stages. Perhaps the most important requirement is that 
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Fig. 2.—Circuit diagram of two-valve amplifier with volume con- 
trol suitable for use with a gramophone pick-up. 


an adequate power valve should be used in the last stage. 
A valve of the D.E.5A type with a full 120 volts H.T. 
is about the minimum, and for really superlative repro- 
duction the H.T. voltage should be increased to nearer 
200 volts and two or more valves used in parallel, giving 
a working emission of 30 milliamps. or over. Ior those 
who have the good fortune to possess A.C. mains or D.C. 
mains of 200 volts and upwards, this problem is con- 
veniently solved by the use of a battery eliminator, and 
it is to them above all that the electrical gramophone will 
appeal. 

For connecting the pick-up to the low-frequency 
amplifier of a broadcast receiver, a very convenient 
method consists of removing the detector valve and insert- 
ing a plug which connects the pick-up coil across the 
primary of the first L.F.: transformer, the pick-up 
coil being wound to match the impedance of this winding. 
Alternatively the grid of the first L.F. valve may be 
switched to the secondary of a special pick-up input 
transformer. l 

There are several methods by which the degree of 
amplification may be varied, but that shown in Fig. 2 is 
in the writer’s opinion the most satisfactory, as it has 
the least effect upon the quality of reproduction. A 
series of leaks totalling about 1 or 2 megohms is con- 
nected in series across the secondary winding of the 
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intervalve transformer, and the grid of the power valve is 
tapped on to different points, the arrangement being in. 
effect a very high resistance potentiometer. >> ° . 

It is sometimes desirable to vary the relative amplifi. 


Marconiphone pick-up. 


cation of the lower and upper frequencies, and in a con- 
venient arrangement for such a ‘‘ pitch control ’’ switch 
the upper frequencies are attenuated by shunting a small 
condenser across the secondary of the intervalve trans- 
former and the low frequencies by shunting a choke of 
lower inductance across the primary, the suitable values 
of this choke being determined by experiment. It will be 


| Magnum pick-up with internal volume control. 


understood that such mutilation of the amplification curve 
is very undesirable, and it is only to be tolerated to com- 
pensate for some defect introduced elsewhere. 

In conclusion, it may be emphasised once again that 
progress in the evolution of the electrical gramophone 
reproducer has not by any means reached finality, and 
the whole subject offers a rich field for detailed investi- 
gation. y 


[Nore.—On page 418 of the September 28th issue the 
price of the Edison Bell pick-up was given as 12s. 6d.; 
this should have been 27s. 6d. ] i 
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BATTERY RESISTANCE. 


T is well known that an aged H.T. 
dry battery generally develops a 
high internal resistance, which may 
give rise to ‘an undesirable coupling 
between .L.F. stages, with a conse- 


quent production (in certain circum-* 


stances) of low-frequency oscillation 
or howling. It is often thought that 
the high-tension accumulator battery 
is free from suspicion in this matter, 
but, although there is comparatively 
little risk of the development of a 
high intevnal resistance in the cells, 
it must not be forgotten that the 
presence of minute traces of acid on 
the terminals may start corrosion, 
which in time may produce a joint 
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a thin coating of vaseline. It must 
be remembered that this protective 
film does not serve its purpose fully 
unless the metal surfaces are dried 


previous to its application. 
oo00 


THEORY AND PRACTICE. 

LTHOUGH those responsible 

for the preparation of theo- 
retical circuit diagrams published in 
this journal endeavour to draw them 
so that the fullest possible amount 
of information is conveyed, consist- 
ent with freedom from distracting 
complexity, it must be realised that 
such details as relative positions of 
coil windings, etc., cannot always be 
conveniently shown in these dia- 
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Simple Circuit 
Theory. 


ceivers. This may lead to the im- 
pression that the reaction coil is con- 
nected exactly as shown; actually, 
assuming both windings to be in the 
same direction, the anode should be 
joined to the end adjacent to the grid 
end of the closed-circuit coil, as in 
Fig. 1 (b). In this drawing, how- 
ever, it will be noticed that there is 
an extra ‘‘ cross-over °’ which, in the 
interests of simplicity, it is always 
desirable to avoid. | 

In Fig. 1 (c) is shown the con- 
ventional method of illustrating the 
connections of a neutralised H.F. 


transformer with what is usually 


called a ‘‘ centre-tapped primary ”’ 
balancing arrangement (strictly 


(a) 


Fig. 1.—Illustrating the difference between theoretical diagrams and actual connections. 


having a resistance of several hun- 
dred ohms, which is often quite suffi- 
clent to-put an otherwise stable re- 
ceiver into a state of oscillation. 

The user of accumulator batteries, 
whether for H.T. or L.T., should 
make a practice of cleaning all ter- 
minals and connections af fairly fre- 
quent intervals, afterwards applying 
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grams, and in this respect the ap- 
parent method of connection should 
not invariably be followed implicitly. 

Two cases in point are indicated 
in Fig. 1. 
conventional method of drawing a 
capacity-controlled reaction circuit, 
variants of which are included in the 
great majority. of short-wave . re- 


The first, (a), shows the- 


speaking, the neutralising winding is 
a continuation of the primary, which 
is untapped). In practice it is usual 
to join the anode to that pomt of the 
primary which is nearest to the grid 
end of the secondary, as shown in 
(d). Here, again, a ‘‘ cross-over ’’ is 
avoided by adopting the conventienal 
method of drawing. 


© 490 


SERIES OR PARALLEL ? 
HEN two or more ordinary 
loud-speakers are placed 
directly in the anode ~~ circuit 
of a low-impedance valve, it 
is generally recommended ‘that 
they should be connected — in 
parallel.. If.the series arrangement 
is adopted, it is quite conceivable 
that the voltage drop in the combined 
windings may equal that in the valve, 
the anode of which will consequently 
receive very much less H.T. than is 
intended. 

Conditions are completely changed, 
~ however, when a choke-filter output 
circuit is used. With this arrange- 
ment a high resistance in the loud- 
speakers is of comparatively small 
importance, as no steady anode 
current flows through them, but 
through the choke, which can easily 
he designed to have a low ohmic re- 
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frequency coupling with selective cir- 
cuits, and may thus form a basis: for 


‘the design of a long-range loud- 


speaker set, to which it is converted 
by the simple addition of another 
low-frequency amplifier. Where 


range is the most important con- | 


sideration, it may be definitely stated 
that this should be coupled by means 
of a transformer, and that the first 
L.F. valve should be one of the 
modern so-called ‘“‘ H.F.” types, 
with a voltage factor of about 20 
and impedance of 20,000 ohms. 

The circuit diagram of the com- 
plete receiver, with the suggested ad- 
dition, is given in Fig. 2. It will 
be seen that an arrangement for 
eliminating the first L.F. valve at 
will has been included, for the 
reason that two stages may often be 


considered as superfluous for local * 


station reception (in this case ‘‘ local 


. and D, E. 
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When all four valves are to be used, 
connections are.made between B, C, 
To change over to a 
single stage, tħese links are remoyed, 
and a longer wire is used to connect 
B and E. At the same time the 
grid bias tapping marked G.B., must 
be moved, as this is now connected 
to the output valve, which will re- 
quire more bias, being presumably of 
the low-impedance type. 

It will be observed that the 
separately tuned aerial circuit is 
shown in dotted lines; it may be 
pointed out that this refinement is by 
no means essential, except perhaps 
when the maximum possible degree 
of selectivity is required. Its advan- 
tages are most pronounced on. the 
long wavelengths. 

For information regarding the coils 
and values of the components (where 
not indicated in the present diagram), 
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Fig. 2.—A sensitive and selective receiver for medium and long wavelengths. 


sistance combined with a high impe- 
dance to speech-frequency currents. 
It is consequently advisable to con- 
nect the loud-speakers in series when 
an arrangement of this kind is used. 
o000 
MODIFYING THE ‘ REGIONAL 
RECEIVER.” 

HE above set, described in Tke 
Wereless World for August 17th 
and 24th, 1927, includes only one 
low-frequency amplifying valve (re- 
sistance-coupled), as it is not in- 
tended for long-distance loud-speaker 
reception. It does, however, make 
use of a modern system of high- 


station ° may mean the long-wave 
Daventry transmitter, perhaps 150 
miles away). As has been pointed 
out on various occasions, risk of low- 
frequency instability is increased by 
bringing plate and grid leads to ad- 
jacent contacts of a switch; this pos- 


sible source of trouble is almost en- . 


tirely obviated by fitting a plug-and- 
socket arrangement. Four small 
sockets, shown at B, C, D, and E, 
are fitted in convenient positions, 
preferably on the actual terminals of 
the various components. Short 


lengths of wire, carrying a plug at’ 


each end, serve as connecting links. 


readers are referred to the descrip- 
tive article before mentioned. . There 
is no reason why the filament control 
jack included in the original receiver 
should not be retained if desired. 

It may be added that the trans- 
formers and grid coils used in the 
“ Regional Receiver ’’ are designed 
for maximum magnification, and that 
they are made in such a way that 


the losses resulting from the provi- 


sion for interchangeability are re- 
duced to a negligible minimum. It 
is mainly for this reason that the de- 
sign is recommended as the basis for 
a long-range ‘‘ four-valver.”’ 
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Satisfactory Results of a Thirty Days’ Special Test. 
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By A. DINSDALE, ve 


_N August 4th last a new peak in high-power broad- 
O casting. was reached when WGY switched on a new 
too kW. transmitter for the first time to broad- 
cast a test programme. For a period of thirty days from 
that date WGY continued these tests, which lasted from 
midnight to 1 a.m., E.S.T., in accordance with a special 
licence granted for the purpose by the Federal Radio 
Commission. 

The object of these tests was to determine, by means 

of measurements and reports from trained observers and 
ordinary listeners situated in all parts of the United 
States, just exactly what the effect of this enormous in- 
crease’ in power would be. During the week commencing 
August 14th comparison tests were made between the new 
roo kW. transmitter and the 50 kW. transmitter, which 
latter is now run at 30 kW., in accordance with the ruling 
of the Federal Radio Commission. 
- These investigations, which included measurements of 
signal strength, audibility and modulation, are part of an 
extensive development programme, as the result of which 
the General Electric Company’s engineers hope to im- 
prove the broadcast service. 

By courtesy of the General Electric Company we are 
able to give the following description of the new trans- 
mitter, together with the accompanying photographs, and 
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a brief résumé of some of the earliest reports of the results 
of the tests. | : 

The South Schenectady transmitter laboratory covers 54 
acres, and facilities are available for suitable aerial and 
counterpoise systems, and for the power and cooling re- 
quirements of a large number of transmitters, or for a 
single very large transmitter. There are, for example, four 
steel aerial towers, three 3ooft. high and one rsoft. high, 
in addition to a large number of smaller masts. There is 
also a rectifier capable of supplying 750 kilowatts of 
direct current power at,15,000 volts. >. + 

Í High-power Valves Save Space. 

The development of the 100 kW. transmitter has been 
hastened, to some extent, by the production by the General 
Electric Company of a 100 kW. transmitting valve. This 
valve was described by the writer and illustrated in these 
pages recently. : | 

The new transmitter occupies less than half the space 
taken up ‘by the 50 kW. transmitter, heretofore one of the 
highest-powered broadcast transmitters in existence. Two 
100 kW. valves are used in the high-power amplifier unit, 
and three more in the modulator unit. The 50 kW. trans- 
mitter (now operated at 30 kW., as already mentioned) 
uses seven 20 kW. valves in the amplifier and twelve 
valves of the same size in the modulator. 
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America’s New 100 kW. Transmitter.— _ | 
_A good idea of the saving in space can be obtained by 
comparing the photographs reproduced here with those 
illustrating the new 50 kW. WEAF transmitter, pub- 
lished in a recent issue. | 
The new 100 kW. valves are, as already described in 
the previous article, of conventional metal anode construc- 
tion. The anode itself is of copper, approximately three 
feet long by 31in. in, diameter. The grid and filament 
leads are brought out through a glass cylinder at the top, 


the glass part being approximately roin. long by 51n. in 
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‘Crystal Control. 

The ‘frequency of the transmitter is controlled. by a 
quartz crystal, a method which is rapidly becoming stan- 
dard practice with American broadcasting stations “of the 
highest class. The output of the crystal-controlled oscil- 
lator is amplified. by five stages of radio-frequency ampli- 
fication to a power which is sufficient to energise com- 
pletely the grids of the two 100 kW. power valves. All 
these stages of amplification are completely neutralised, 
so that there is little possibility of independent oscilla- 
tions occurring in the amplifier chain. The last stage 
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The 100 kW. and 50 kW. transmitters at WGY; the 100 Koe apparati with its three high-power valves (one a spare) is seen 
, on er ig . 


diameter. The overall length of the valve is 50in., and 
the filament requires 210 amperes at 33 volts. During 
normal operation two such valves are used in parallel in 
the power amplifier, which is connected to a closed, or 
“ tank,” . circuit, which is inductively coupled to the 
aerial by means of coupling coils and a high-frequency 
transmission line. 

The aerial is of the vertical type, consisting of a cage 
2ft. in diameter and 24oft. high. The wires of the cage 
are combined to form a single conductor for the lower part 
of the aerial, and a counterpoise, consisting of a radial 
wire system 240ft. in diameter, is used instead of a 
direct earth connection. 


employs a 20 kW. water- cooled valve, the output of which 
goes to the power amplifier. © 

The frequency of the transmitter is the same as that 
used by the ordinary WGY transmitter, 790 kC. 

Speech or music to be broadcast is sent from the WGY 
studio over the telephone cable, at a level approximately 
equal to that used for ordinary telephone conversation. 
This input to the station is then amplified 1,000 times 
by an ordinary L.F. speech amplifier, the last stage of 
which also employs a 20 kW. water-cooled valve. The 
output of this intermediate L.F. power amplifier is then 
impressed upon the grids of the three roo kW. valves 
comprising the modulator. These three valves 
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operate 
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they have no grid structure. 


supplying 750 kW. of direct 
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America’s New 100 kW. 
Transmitter.— 

directly in the plate circuit 
of the radio - frequency 
power amplifier valves, and 
vary the plate potential in 
accordance with the speech 
frequency. 


Power Rectifier. 


The high-tension power 
for the plates of these enor- 
mous . valves is. obtained 
from a rectifier which em- - 
ploys six, — two - electrode 
valves. : These valves are the 
same size as the 100 kW. 
three-electrode valves, only 


The- rectifier. is capable of 


current power at a potential 
of 15,000 volts. Several 
large filter units. smooth out 
the 60 cycle A.C. ripple. be- 
fore the output of the recti- 
fier is. applied. to the plates 
of. the transmitting valves. ._ 

A motor-operated voltage 
regulator enables the opera- 
tor. to vary the. output volt- 
age at. will,- under load. 
This rectifier is probably the - 
largest of its type in use by 
a. broadcasting station. It is 
capable. | of supplying a 
broadcast transmitter having. 
an output of 250 “kW. Al- 
though a transmitter. of such... 
pewer is not: available at. 
present, itis now considered | 
as. ‘being practical. 


` Cooling Arrangements. 
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In order properly to cool. 
tha- anodes - of -the - large -~ è 
power valves, it is necessary to Seale twelve saligi: 
of water per minute through the water jacket in which 
each valve is mounted. Thus, for the transmitter proper, 
exclusive of the rectifier, a flow of sixty gallons of water 


per minute is required. 


This is obtained from a centrifugal pump which draws 
its supply from a cistern of approximately 20,000 gallons 
capacity. On its return from the valves this water is 
caused to. flow through a radiator unit, which is kept 


cool by a current of air supplied by a large blower. The 
water is then returned to the cistern. 
This type of cooling system is called a ‘‘ closed 


system,’’ since it is not necessary for the water to come. 


into. actual direct contact with the air in order to be 
cooled. In this way the water is protected from dust 
and other impurities which might adhere to the plates 
of the valves. Water cooled in, this way can be used 
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The -size of the 109 kilowatt ‘valves in - the ‘amplifier is more clearly shown in this à 
_ Photograph. 3 yO 


over and over again for Jong periods without replenish- 
ment. 


Simple Remote Control. 


The operation of this new high-power transmitter is 
rendered quite simple through the use of remotely con- 
trolled electrical relays and automatic protective devices. 
The operator has before him two major controls. Onc 
switch controls a small rectifier feeding the plate 
circuit of the (comparativ ely) low- -power valve which sup- 
plies the grid excitation for the main power amplifier ; 
while a second switch controls the high- -power rectifier 
which supplies the plate circuit of the main ompliner anı] 
modulator power valves. 

In getting the set ready.to ‘‘ go on the air,” as the 
Americans put it, all motor-generator equipment (includ- 
ing pumps and blowers) is started, and rectifiers and arm- 
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America’s New 100 kW. Transmitter.— 
plifiers, both speech and radio, are switched on. When all 
is ready, the carrier wave is finally switched on to the 
aerial by the manipulation by the operator of the two 
major control switches mentioned in the last paragraph. 
Protective devices are employed automatically to trip 
off the power supply in case of valve failure, also to give 
warning to the operator in case of failure of the water 
supply. During the transmission of a programme, the 
operator is continually checking the degree of modulation 
by means of an oscillograph, and the quality of the trans- 
mission is also still further checked by means of a suit- 
able ‘‘ monitoring ° loud-speaker. 


Results of Tests. 


At the time of writing it is too early to give full details 
as to the results of the thirty-day test of this new high- 
power transmitter, but a sufficient number of reports have 
already been sent to the General Electric Company to 
enable them to come to some conclusions. It must be 
remembered, when reading what, follows, however, that 
all the tests were conducted between midnight and 1 a.m., 
‘at a time when the majority of the eastern broadcasting 
stations are closed down, and conditions for long-distance 

reception are almost at ‘their best. 

' Especially interesting to the engineers engaged upon 
the tests is the fact that there is an almost unanimous 
endorsement of the fact that the temporary increase in 
power has brought about an improvement in quality, 
volume and sharpness of tuning. A survey of the letters 
received at the conclusion of the third early morning test 
indicates that :— 

Signal strength over the region east of the Mississippi 
River and north of North Carolina (z.e., within a range 
of 500 to 600 miles) is equal to that of ordinary broad- 
casting stations working within fifty miles of the receiver. 

WGY was heard with good volume and clarity in parts 
of the country not reached since early in the spring, the 
_ volume being so great, in some Cases, as to override static 
and even severe electrical storms. 

Fading is not appreciably improved by high power in 
areas within 300 miles of Schenectady, where WGY’s 
transmissions normally faded ; but many of the more dis- 
tant listeners reported that fading was less frequent and 
less pronounced. 

Many listeners in areas outside the large population 
zones reported that the roo kW. transmissions were the 
first static-clear music they had received for months. 


Static Overridden. 


It so happened that the first test transmission was con- 
«ducted under the most severe conditions to which radio 
broadcast transmission could be subjected, for the greater 
part of the area reached was covered by electrical storms. 
One listener living in Portsmouth, Va. (about 300 miles 
from WGY) reported that lightning was so severe that 
the street lights in parts of the town were out of commis- 
sion, yet the storm had no effect upon the music, which 
came in free from atmospherics. 

Another listener about 600 miles away, in Minnesota, 
reported, that WGY’s volume exceeded that of his local 
station, eighty miles away ; while Mr. C. C. Hollenback, 
chairman of the radio committee of station WAIU, 


on reception as follows: 
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Columbus, Ohio (about 500 miles distant), wrote: “I 
wish to advise you that the power overrode the static in a 
very pleasing manner, and I also want to say that your 
station had a signal ‘strength. equivalent to the strength 
of our own station WAIU, which uses 5,000. w atts, and 
is fifteen miles distant from my farm home.” 


A listener fifteen miles from KDKA reported that he | 


got more volume on less (receiver) power from WGY than 
he did. from KDKA (25 kW.). 

A. prominent engineer of the-radio division of the U.S. 
Department of Commerce summarised a technical report 
‘“ It is my opinion that the eft- 
ciency of your station, so far as the delivery of reliable 

signals to broadcast listeners is concerned, has been in- 
creased: Ioo per cent. This not only holds for coverage, 
but for quality as well.” 

But one correspondent pronounced the test a failure. 
He is a resident of Newburyport, Mass., about 125 miles 
from WGY. , He found that WGY faded badly on high 
power. ‘‘ There never was a high-powered station but what 
was a failure,” he stated. ‘‘ You cannot expect a balloon 
to keep from bursting when you give it too much: gas. 
What becomes of a wave if blown apart? ”? 

These preliminary results are of particular interest to 
British listeners at present, in view of the discussion anent 
the proposed regional scheme, and have a special bearing 
on Captain P. P. Eckersley’s remarks on the subject ot 
increasing power, in his article on the regional scheme, 
recently published in these pages.” 

When all reports, technical and otherwise, have come in 
and been duly tabulated and collated, the engineers’ tech- 
nical report on the experiments should prove highly inter- 
esting. Although no tests have so far been made in day- 
time, the night-time tests should yield valuable data on 
the relationship between fading and high power at vary- 
ing distances. - 

In conclusion, it might be added that WGY’s situation, 
some distance inland, and in a valley, does not seem to 
favour the radiation eastwards of his 790 kC. wave. The 
station is not easy to receive even in New York City. If, 
therefore, any readers in this country happened to hear 
the new transmitter testing, their reports will no doubt 
be welcomed by the engineer in charge of the station. 


1 The Wireless World, July 13th. 
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“EXPERIMENTAL WIRELESS.” 


The October issue. of ‘ Experimental Wireless” 
includes the following articles in addition to the 
usual features :— . 


Calculation of the Polar Curves of Extended 
Aerial Systems. By E. GREEN, M.Sc. 

Measurements of a ‘Stalloy’’ Core with 
Simultaneous D.C. and A.C. Excitation. 
By L. B. Turner, M.A., M.1.E.E. 

Properties of the Circle Diagrams for Telephonic 
Frequency Intervalve Transformers. By PROF. 
FeLIix E. Hackett, Pa.D. (DUBLIN). : 

The Shielded Plate Valve as a High-frequency ; 
Amplifier. By R. T. Beatty, M.A., B.E., D.Sc. : 


Copies are now available from the leading News= 
agents, price 2s. 6d. net, or direct from the publishers, 
Messrs. Iliffe & Sons Ltd., Dorset House, Tudor 
Street, London, E.C.4, price 2S. 8d. post free. 
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By Our Special Correspondent. 
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‘“6SW Testing.” —Problems for Washington.—Approaching Wavelength Chaos.— 
B.B.C. and Critics.—The Spice of Controversy. | 


‘The Chelmsford Tests. . | 


Something very near 25 metres has been ~ l 
allotted to the B.B.C. as the wavelength `; 


for their forthcoming experiments in 
Empire broadcasting, which are to take 
place at the Marconi Works, Chelmsford. 
Although it is stated that the tests will 
begin towards. the end of the year, I 
should not be surprised if the first signals 
are launched on the ether (even if they 
do not reach the Dominions) in a very 
few weeks’ time. 
o000 


6SW Testing. | R 

If any reader should happen to hear 
‘‘6SW testing” I believe he may rest 
assured that the B.B.C. tests have begun. 
But no garlands will be handed out to 
amateurs in Britain who report such a 
reception to broadcasting authorities, 
and the prudent listener will leave the 
QSL business to those for whom the 
transmissions are intended. 

0000 


Helpers Overseas. . 

Special arrangements have been made 
for the reception of the B.B.C. signals in 
various corners of the Empire, several 
well-known experimenters having been 
asked to assist. 

0000 


‘Washington’s Big Job. 

Meanwhile, Captain P. P. Eckersley 
is representing the B.B.C. at the Wash. 
ington International Radio Conference, 
which opened yesterday 
Among the multifarious questions which 
the delegates have to face is that of 
broadcasting wavelengths—a pleasant 
little topic which could quite easily 
absorb the whole of their time, and then 
some ! | l 

Take Europe alone. The Bureau Inter- 
nationale de Radiophonie at Geneva, 
after preparing a brilliant scheme which 
took our breath away last autumn, is 
beginning to flounder. New stations are 

ing up in ali directions, and many 
of the older stations are assisting them 
to heterodyne everybody within reach. 
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FUTURE FEATURES, 


London and Daventry (5XX). 

OctroBEeR IrH.—Military Band Con- 
cert. i 

OCTOBER 
Molly,” a comedy opera. 

OcroseR liru.—Light orchestral 
music. 

OcropeR 121H.—Popular Concert, 
relayed from the Albert Hall, 
Nottingham. 

OcrosER 13rH.—Variety programme 
and plays. 

Ocroser 14ru.—“ Twelfth Night,” 
by a representative company of 
Old Vic players. 

OcroseR 165rH.—Concert, relayed 
from the Wigmore Hall, Lon- 
don. 

Daventry (5GB) experimental. 

OcroserR 9tTH.—Symphony Concert. 

Ocroser 10rnH. — Variety Pro- 


gramme. 
OCTOBER 1lru.—Orchestral Concert. 
OcropeR 12TH. — “The Magic 


Flute ” (Mozart), as played by 
the National Opera Company. 
OcroseR 13rn. — Variety Pro- 
gramme. : 
Ocrtoser 14rx.—‘‘ The Dogs of 
Devon,” a comic opera. 
Ocroser 15rH.—-“ La Bohème,” by 
Puccini. 
Bournemouth. 
Ocroser 10raH.—A programme of 
British Music. 


Ocroser 13rmH.—Modern’ French 
Music. 
Cardiff. 
Ocroper 1l1TH.—A Symphony Con- 
cert, 


Ocroser il3rn. — “Tipperary to 
Tennessee,” syncopating the 
Atlantic. 

Manchester. 
Ocroser lltH.—‘‘ The Intruder,” 
an original play in one act. 
“Gates of Heaven,” a new 
play in one act. | 
Newcastle. 

Ocroser l1lrm.—How a Daily 

Newspaper is Produced. 


l0ru. — “My Lady ; 
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Stations Heterodyned. 


Aberdeen and Newcastle appear to`bu 
most affected by the heterodyne nuisance, 


while complaints are also coming from. 


several of the relay stations. 


A passing glance at the list of new and 
projected stations in Europe will show 
that the trouble, far from diminishing, 


will tend to grow from day to day. 
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France and Germany. 


Before the end of 1928 France will 
have new stations at Vichy le Bains, La 
Bourboule, Chateau Thierry, and Nice, 
while the Eiffel Tower proposes to in- 


crease its power to 50 kilowatts. 


The same tale can be told of Germany. 
The new high-power station at Ziese:. 


‘will open next month, at about the same 


time as the new station at Cologne, and 
other stations will soon be in operation 


at Altenburg and Raderthal. 


0000 


Portugal, Greece, Holland and Russia. 


Portugal will shortly have a finger in 
the pie with new stations at Lisbon and 
Oporto, and Spain will assert herself with 
new stations at Barcelona University, 


Melilla, and Almera. 


Greece has pre- 


pared a scheme for seven stations at 
Athens, Ganina, Petras, -Syre, Sante, 


Khios, and Salonica. 


Then Holland wili 


come forward with two new stations, one 


of which will be at Amsterdam. 


A 


Hungarian 20-kilowatt station will make 


its debut this month. 


Add to all these Russia’s little esti- 
mate of fifty new stations and we see 
that a different basis of wavelength dis- 


tribution must be sought. 


odoo E 
The Only Solution. 
It looks as if the B.B.C. 


the way to the only real solution. 


Discord will cease only when Europe 
is satisfied with a few super-power 
stations, linked up to as many studios as 


you like. 


slogan 
“Fewer stations, higher power, points 
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Loud-speaker Design. : 
A Wigan correspondent writes :— 


“ Olympia having shown us that loud- 


speakers can be disguised as toadstools, 
' oil paintings, dolls, parrots, Oriental 
figures, Welshwomen, etc., surely there 
should be no difficulty in making loud- 
speakers resemble umbrellas, pieces’ of 
chalk, slag heaps, hot-water bottles, 
omelettes, and—well, anything. But 
please let us have no more loud-speakers 
resembling loud-speakers.’’ DE 
ooo0oo0 


B.B.C. and the Critics. i 
Certain latent desires at Savoy Hill 
have been fanned into flame through con- 
templation of the case of Rear-Admiral 
Magruder, of the United States Navy, 
who recently wrote a magazine article 
criticising the naval organisation. In 
consequence of his literary activities the 
Admiral has been directed by Mr. Wilbur, 
Secretary of the Navy, ‘‘ to submit to 


the Navy Department a full and detailed | 


plan for the reorganisation of the Navy 
and the Naval Department.” 

The B.B.C. is fervently wishing that 
it could take the same disciplinary action 
with certain mordant critics, among 
whom are several former officials now out- 
side the fold. 


0000 
“My Lady Molly.” 

Owing to copyright 
broadcast of “The Lilac Domino,” 
announced for October 10th, will not take 
place. “ My Lady Molly ” will be given 
in its stead. This “ comedy opera ’’ was 
first seen at Brighton in 1902, and was 
transferred to London a year later, when 
it was put on at Terry’s Theatre. 
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The Shipping Forecast. 


In view of the complaint of master 
mariners that variations in programme 
timing cause inconvenience to seafarers 
who rely upon the broadcast weather re- 
ports, the B.B.C. intends for the future 
to announce each morning at 10.30 (when 
the weather report is broadcast from 
Daventry 5XX) the exact time at which 
the shipping forecast will be given the 
same evening. 

o000 


Saint-Saéns Anniversary. 

The Manchester station has arranged a 
special programme for the afternoon of 
Sunday, October 9th, at 3.30 p.m., in com- 
memoration of the birth of the famous 
French composer, Saint-Saéns. Among 
the orchestral items, which will be per- 
formed by the station augmented 
orchestra, will be the ‘‘ Danse Macabre ” 
and ‘‘ Phaeton,” both tone poems, while 
the concerto in A minor for ’cello and 
orchestra will be played with Miss Kath- 
leen Moorhouse as solo ’cello. Saint- 
Saéns’ compositions, which have had a 
vood deal of influence on later composers, 
are now well known to a large number 
of music lovers, but it is perhaps not so 
well known that Saint-Saéns himself was 
almost as great a pianist as he was com- 
poser, and that he conducted the Queen’s 
Hall orchestra in London. 


difficulties the - 
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“The Creation.”’ 

On ‘October 16th 5GB will broadcast 
the famous oratorio “The Creation ”’ 
from the Birmingham studio. . The work 
will be performed in its entirety, i.e., 
including Part III., which is often 


omitted. The artists are all well known, | 


and include Gertrude Johnson, sopraro, 
John Armstrong, a young tenor who is 


rapidly making a great name for himself, 


and one of England’s greatest bassos, 
Robert Radford.. The recent work of the 


Birmingham studio chorus and orchestra, > 
- under the conductorship of Joseph Lewis, 


will enable listeners to expect another 
great performance. 
0000 


Chat by Famous Song Writer. 
For more than half a century the songs 
of Fred E. Weatherly, K.C., have been 


f 


THE WORLD'S 
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MUSIC UNCEASING. It would appear 
that broadcast receivers are superfluous 
at Paterson, New Jersey, where WODA, 
the local station, ‘‘ broadcasts '’ its pro- 
grammes from the monstrous loud- 

speaker seen in the picture. 


household words. 
recollections, ‘‘ Piano and Gown,” deals 
with his long and busy life as a song 
writer and barrister. On October 13th 
Mr. Weatherly will tell 5GB listeners how 
some of his songs came to be written, 
interspersing the vocal illustrations with 


chat and recitations. 
0000 


15,000 “ Pirates.” 

An unlicensed listener at Newry, Co. 
Down, prosecuted at the Newry Petty 
Sessions last week, pleaded that he was 
engaged on ‘“‘experimental investiga- 
tion.” The immediate result of his in- 
vestigations was a fine of 5s. and costs. 

It was stated on behalf of the Post- 
master-General that more thah half the 
30,000 sets in use in Ulster were un- 
licensed. 

0000 
Exit the Crystal. 

Birmingham is bowing to the inevit- 

able, subscriptions now being collected to 


His recent book of- 
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replace the present crystal sets in the 
local hospitals with valve instruments, so 
that 5GB can be picked up at the same 
strength as the transmissions from ‘the 
old SIT. ee 

It is estimated that the cost of conver- 
sion in all the hospitals affected wM 
amount to £600. - a 

; 0000 

National Concerts Begin. 
. The big event on Friday next, October 
Tth, will be the first of the B.B.C. 
National Concerts at the Queen’s Hall 
Sir Henry Wood will again be conduct- 
ing. The first half of the programme 
will be devoted to Bach and the second 
half will include Beethoven’s Choral 
Symphony. l 
The next concert of the series will be 
given at the People’s Palace, Mile End 
Road, on October 14th. l 
-- Sir Landon Ronald will be conductor 
at the third concert in the series, to be 


` given at the Queen’s Hall on October 21st. 


0000 


Sunday Evening Programmes. 


Beginning on Sunday next, October 
9th, a new time schedule is to be ob- 
served ‘in connection with the Sunday 
evening programmes this winter. 

The usual opening transmission, con- 
sisting of bells or organ music, will be- 
gin at 7.50 instead of 8.0, thus 
allowing the -religious service to open at 
8 o'clock sharp. The appeal for‘ The 
Week’s Good Cause’ will follow at 8.45, 
with the News Bulletin at 8.50, and the 
concert proper will be timed for 9.5 p.m. 
: 0000 . , 

The Spice of Controversy. -` 

The B.B.C. will find it an easier task 
to provide really interesting’ debates this 
winter if negotiations :now proceeding 
with the Postmaster-General -bring about 
a relaxation of the stipulation that no 
topics shall be broadcast of a contro- 
versial nature. 

Broadly speaking, there is no topic 
which cannot provoke controversy of some 
sort, even if the matter at issue concerns 
nothing more dangerous than cabbages 
or door-knobs. sf 

0oo00 
How a Newspaner is Produced. © 

Listeners to Newcastle station on Octo- 
ber 11th will hear how a daily newspaper 
is produced. A description will be given 
in non-technical language of the whole 
process of printing and .publishing—se- 
curing news items and editing and dis- 
tributing papers to the various centres. 

oo 00 
Speech by Lord Allenby. 

An important outside broadcast from 
Cardiff station will be given on October 
17th from the Red Lodge, Bristol, the 
headquarters of the Savage Club. The 
occasion will be the dinner of the Royal 
Colonial Institute (Bristol branch), and 
Viscount Allenby will be the guest of the 
evening. Lord Allenby’s speech will 
broadcast and also that of the Duke of 
Beaufort, who will propose the toast of 
the City of Bristol. The Red Lodge !S 
one of Bristol’s greatest treasure houses , 
and the dinner will be given in the roonm 


known as the Wigwam. 
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Absorption. Wavemeters and their Application to Receiving Circuits. 
| By “ EMPIRICIST.” 


HE season of ‘‘ distant: listening ’’ is once more at 


hand, and, with the increase in signal strength 

characteristic of the longer nights, comes: an in- 
creasing interest in identifying and logging foreign trans- 
missions. To a certain extent this operation can be carried 
“out by listening to the announcements between the items, 
but identification on a basis of wavelength is often a very 
much speedier operation, and a wavemeter is a very con- 


siderable help, particularly in cases where the same pro- 


gramme is transmitted from a group of stations. 

An absorption wavemeter is at once one of the simplest 
and most reliable instruments for this purpose, and in 
‘view of the fact that many commercial firms are now. mar- 
keting wavemeters of this type it seems opportune to re- 
view their leading characteristics and to describe the 
various uses to which they may be put. 

Wavemeters of this type consist essentially of an induct- 
ance shunted by a capacity, constituting a closed oscilla- 
tory circuit, and the most general methods of using them 
depend upon the effect they produce upon apparatus to 
which they are coupled. An example will make this point 
clear. In Fig. 1 is shown an absorption wavemeter L C 
coupled to a heterodyne oscillator L, C,, which may be of 
any type, a ‘‘ grid tuned ” oscillator with condenser and 
leak being illustrated in the figure as a concrete example. 


Fig. 1.—Absorption wavemeter LC coupled to tuned grid circuit 

of heterodyne oscillator L,C;; if C is adjusted to bring the two 

cireuits into tune a kick occurs oa the feed current as indicated 
y 


A feed current galvanometer G will indicate any changes 
which may occur in the. amplitude of the oscillations in 
L, C,, since a decrease in the latter will be accompanied 
by a reduction in the negative voltage on the grid and a 

uent rise in the feed current. 

If now LC be oe to resonance with L,C,, the gal. 
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. give a rough indication of resonance. 
‘the ‘‘clicks’’ is that they occur in different positions ac- 


_ quency of the oscillations. 


vanometer will ‘‘ kick’’ in an upward direction, its maxi- 
mum deflection giving the point of exact resonance. If 
the coupling between the wavemeter and the heterodyne be 
increased the oscillations may either be extinguished at 
the resonant setting (and perhaps for a degree or so- on. 
either side of it), or else, if the reaction coupling is strong, 
the so-called ‘‘ ziehen” effect may be observed. This 
effect consists of a sudden change from oscillation on one 


_ wavelength to oscillation on another, and is accompanied 


by a sudden change in the feed current. If a pair of 
telephones be placed in series with the galvanometer, 
these sudden changes will take the form of ‘‘ clicks ”’ and 


Fig. 2.—LC is the absorption Wavonieteri Bio re valve osciilator, 


and LC, a heterodyne with phones hen LC is tuned in to 
1101 a change in the beat frequency between the two oscillators 
may be observed in the telephones. 


"A characteristic of 


cording to whether the wavemeter is brought into reson- ` 


~ ance from the higher or a lower wavelength; as the 
coupling between the two circuits is diminished the posi- 


tions of the two clicks coalesce, and ultimately at weak 
coupling the click effect disappears and the galvanometer 


‘gives a simple upward deflection at the resonant setting. 


The absorption wavemeter can in. this manner be made to 
indicate a state of resonance with a heterndyne source by 
its effect on the amplitude of the oscillations of the latter. 

A more accurate but somewhat more elaborate method 
consists in noting the effect of the wavemeter on the fre- 
Referring to Fig. 2, the wave- 
meter is again coupled to a heterodyne source L, C, (the 
valve connections of which have been omitted for ‘the sake 
of simplicity), and the oscillations of the latter are ob- 
served as a beat note in the heterodyne receiver L,C,. As 
the wanemeter is brought into resonance with L, C a “sharp 
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change in the beat frequency will be observed, the general 
. -nature of which is indicated by the curve of Fig. 3. As 
‘the resonant setting is approacked by adjusting the con- 
denser C there will be first a slow rise in the beat note, 
then a sudden fall to a frequency below that of the 
original beat note, and lastly a gradual rise to the original 
frequency. The order of these effects may be reversed 
according to the setting of L, C, in relation to L, C,, but 
the effect of LC in the frequency of L, C, will be, as it 
were, a ‘‘ repulsion,” 7.e., if LC is tuned to a higher fre- 
quency than L, C, the oscillations of the latter will be 
diminished in frequency, and vice versa. At the point of 
exact resonance, no effect in the frequency occurs at all; 
this point can be detected 
by including a ‘‘ make and 
break ” key in the LC cir- 
cuit, no change occurring at 
the resonant setting when 
this key is manipulated. 
This ‘method will be found 
to be highly critical, inas- 
much as on either side of the 
exact setting of C the beat 
note changes in opposite 
directions on making and 
breaking. There is conse- 
quently no ‘‘ dead point” 
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SETTING OF WAVEMETER 
CONDENSER C 


Fig. 3.—Curve showing change 
of beat note occurring with the 
circuit arrangement of Fig. 2. 
At the point of exact resonance 
(shown by the vertical dotted 
line) no change of the beat fre- 
quency occurs on making and 
breaking the LC circuit. 


sonance curve where a small 
variation of the condenser 
setting produces no change 
in the effect indicating resonance. 

‘The examples given above serve to show how a hetero- 
dyne may be adjusted to a known frequency by means 
of a calibrated oscillatory circuit or absorption wave- 
meter. The advantage of using a standard of this type 
lies in the fact that its performance depends solely upon 
the inductance and capacity of the circuit and not upon 
the properties of associated apparatus such as detectors 
or buzzers. It may also be quite readily applied to 
reception work for the purpose of identifying a signal 
that has been picked up. If we imagine the circuit 
L,C, of Fig. r to be the input circuit of a receiver 
tuned into a station, but not in a state of oscillation, 
the point of resonance between LC and L, C, will 
be indicated by a sudden weakening and practical ex- 
tinction of the received signals. A point of greatest 
sensitivity can be found by varying. the coupling between 
the circuits by trial; with a coil and condenser of good 
quality the indication will be very sharp, and no diffi- 
culty will be encountered in setting the condenser of C 
as accurately as its scale can be read. 


Calibration. 


The accurate calibration of an absorption wavemeter 
is best carried out from a heterodyne according to the 
method of Fig. 2, the heterodyne being set in turn to 
the harmonics of a multi-vibrator or in some other manner 
adjusted to a known wavelength. For example, one ab- 
sorption circuit can very easily be calibrated from another 
by setting each in turn to resonance with any ‘uncali- 
brated heterodyne. The wavelength of the latter is de- 


similar to the peak of a re- 
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corresponding setting on the circuit to be calibrated is 
correct for this wavelength. A practical method of work- 
ing, if a roughly calibrated absorption wavemeter 1s 
desired, is to tune in a receiver to a number of stations 
which have been identified, and the wavelengths of which 
are exactly according to schedule. . The settings of the 
absorption circuit may then be noted for these stations 
and plotted on a curve as wavelengths against condenser 
settings. Any abnormality will show up, as a general 
rule, so that, in the event of some station being wide 
of its correct wavelength, the corresponding point will 
not lie on a curve passing through the others. Now that 
many stations are settling down to precisely known wave- 
lengths, this system of working provides a means for 
readily interpolating between these wavelengths and a 
degree of accuracy can be attained which i is good enough 
for many practical purposes. i 


A Dual-Purpose Instrument. 

The use of an absorption wavemeter as a wave-trap is 
fairly well known, but very frequently the coupling em- 
ployed is too tight. If the wavemeter coil is of good 
quality, advantage can be taken of loose coupling between 
it and the receiving circuit, the rejection effect being ade- 
quately obtained with a coupling such that very little 
interference is caused with the tuning of the receiver. If 
the arrangement of the latter permit, inductive coupling 
to the grid circuit of the first valve is as satisfactory a 
method as any; alternatively a form .of loose coupler 
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Fig. 4.—Use of an absorption wavemeter as rejector. Coupling 
turns are included in grid oscillatory circuit and are preferably 


wound on wavemeter coil former. 
\ 


may be employed which consists of a coil of a few turns 
fitting loosely round the wavemeter coil or actually wound 
on the former of this coil after the manner of the pri- 
mary of an ‘‘ Everyman Four’’ transformer. The 
coupling coil may be inserted in series with the aerial, 
or preferably it may form part of the grid oscillatory cir- 
cuit, as shown in Fig. 4. If this arrangement be 
adopted; the wave-trap is effective ‘in respect of any 
stray pick-up on the grid circuit itself, which would not 
be the case if the wavemeter were coupled to the aerial 
circuit alone. l 


Note on Switching in L.F. Amplifiers. 


In the article on the above subject appearing in the 
issue of August roth last, the writer suggested an “‘ ideal 
method ” of cutting out a stage of amplification which 
involved the isolation of the ‘‘ bridging lead ’’ across the 
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stage and its connection to earth. A letter has since 
been received from Mr. P. Hooper, of Portsmouth, who 
states that he has for some time past had in use an 
embodiment of the method of Fig. 1 (b) in the above 
article, and comments upon the fact that he had never 
before seen this method advocated. His practical scheme 
is shown in Fig. 5, and is simplicity itself; it will be 
, seen from this figure that the ‘‘ bridging lead ” consists 
- of a flexible connector provided with a plug at each end, 
the transformer secondaries and their connecting points 
being attached to jacks, as shown in the diagram. When 
the flexible lead is not in use it is completely removed 
from the amplifier, and cannot, therefore, give rise to 
The only disadvantage of the 
method is the necessity for a stray interconnecting lead, 
but this is far outweighed by the convenience with which 
it can be put into practice and the undoubted efficiency 
which its use would entail when compared with older 
methods using comiplicated change-over switches. 


any coupling effects. 


` of first jack is co 
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„Fig. 5.—L.F. switching arrangement suggested by Mr. Hooper. 
It will be noticed that when the first L.F. valve is cut out, contact 1 


ected through the plugs to contact 3 of second 
jack and contact 2 to contact 4 of second jack. 


| _ MARCONI ROYALTIES. 
The Following Important Statement was Issued Last Thursday by the 


WIRELESS RECEIVER ROYALTIES. 
Sir Edward Iliffe’s Suggestion. 
Action By the Marconi Company. 


T the inaugural banquet of the 

National Radio Exhibition ` at 

- Olympia Sir Edward Iliffe, M.P.— 
according to a newspaper report—re- 
ferred to the rapid progress that is being 
made in the art of wireless, and said one 
of the drawbacks to efficient reception 
_ was the fact that many receiving instru- 
ments at present were out of date. He 
thought it would be greatly to the 
advantage of broadcasting generally if 
the possessors of these old sets could be 
induced to throw them away and to 
invest in new ones.. He said he under- 
stood that one of the reasons why old 
sets were not discarded was that a 
royalty had to be paid on each set pur- 
chased and that a fresh royalty would 
therefore have to be paid for the new 
set. He suggested that the interests of 
listeners and of the wireless industry. 
would be benefited if it. were possible to 
induce the listener to discard his old set 
with greater frequency and purchase a 
new one and that the necessary induce- 
ment might be given. in the form of a 
. royalty rebate of, say, 50 per cent. when 
an old receiving set was discarded for a 
new one. 
. The Marconi Company are always 
ready to consider aueseuo which may 
concern them for the advancement of 
the wireless industry, and particularly to. 


consider anything that may be for the ; 


henefit of British wireless manufacturers, 
especially when they ‘are made with 
authority such as that which attaches to ar 


opinion expressed by Sir Edward Iliffe. ` 
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Marconi Company. 


They had decided that in cases where 
listeners already possess receiving sets 
and are desirous of purchasing new re- 
ceivers employing the same number of 
valves or more valves than are contained 


: GENTLEMEN, : 

: _ 1. I have in my possession a (a) Valve : 

: Broadcast Wireless Receiving Set, No. (b): 

s _, constructed by (e) p : 
(or MYSELF) 


: and I hand you herewith Licence Plate No. »? 
: which was attached to such Set. : 

2. I am anxious to get a (d) Valve : 
Set im order that I may get the full benefit of : 
the alternative broadcasting programmes now : 
3 available. : 
:: 3. In the price of my exist set I have : 
: poa the appropiate royalty’ Marconi’s : 
3 reless Telegraph Company, Limited, namely : 
: (e) ; and in consideration of your : 
: crediting me with that sum upon my purchasing : 
: the larger set referred to in paragraph 2 of this : 
: letter I undertake that I will not sell or part : 
: with the set referred to in paragraph 1 of this : 
: letter unless I previously obtain from Marconi’s : 
: Wireless Telegraph Company, Limited, a fresh : 
: Licence Plate for attachment to such set and : 
: pay to that Company the appropriate royalty. : 
: - Yam, Gentlemen, : 


Yours faithfully, 
Usual signature ............. cece eee ; 
Full Christian Names and Surname........ : 
PEE E E dean 
Occupation .........ccccceeceeeeees. sak 


: EXPLANATORY NOTB. i : 
: (a) Insert Number of Valves, 3 
(b) Insert Number of Existing Set. s 
(c) Insert Name of Manufacturer of Existing 


s Set. : 
: (d) Insert Number of Valves desired in Set : 
now being purchased. : 
(e) This ig 12s. 6d. on a One-valve Set; : 
£1 5s.on a Two-valve Set ; S1 17s. 6d. : 
on a Three-valve Set; and so on. : 


in their old sets they will be credited 
with the whole of the licence fee they 
have already paid. ‘The purchaser will 
then be called upon to pay a further 
royalty only on the number of valves 
fitted to the new set over and above the 
number used in the old set. 

This means that if a listener has a 
three-valve receiver and wishes to buy a 
five-valve receiver to replace it he need 
only pay a further royalty on the two 
additional valves which he intends to 


‘use, provided that he hands in his old 


royalty plate. and makes a declaration 
that the old set will not be disposed of to 
another listener without applying for a 
new plate and paying the appropriate 
royalty for the set as originally used. 
The Marconi Company are supplying 
the wireless trade with forms upon 
which this declaration can be made. 
The procedure will be that a listener 
wishing to discard an old set and to 
replace it with a new one will obtain one 
of these forms on application to the 
retailer from whom he proposes to pur- 
chase his new receiver. He will fill up 
the form and atfach to it the royalty 
plate from his old receiver. The new 


: - receiver wfll then be sold to him with a 


royalty charge for the difference between 


‘that charged on the valves in the set for | 


which the returned plate was issued and 
those in the new set which he is pur- 
chasing. A man discarding a three-valve 
receiver and buying a new five-valve re- 
ceiver would thus pay a fresh royalty 


` of 25s. instead of 62s. 6d 


A copy of the form is attached, and it 


‘has been decided that the arrangement 


shall come into force immediately so that 
buyers at -the Radio Exhibition may 
benefit. 
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The Editor does not hold himself responsible for the opinions of his correspondents. ane: | 


- Correspondence should be addressed to the Editor, * The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


EMPIRE BROADCAST TRANSMISSIONS. 

Sir,—My attention has been directed to a paragraph in your 
issue of September 21st regarding Mr. Marcuse’s short-wave 
broadcasts. — ` 

There is just one statement in that letter to which I should 
like to refer, and that is the suggestion that Mr. Marcuse’s 
programmes, limited as they will be to gramophone records, will 
be of little intrinsic value. 

Naturally, a programme of gramophone records has not the 
interest of performances given by the artists in person; but, 
as a recent arrival from Australia, I assure you that any pro- 
- gramme broadcast by Mr. Marcuse would have the very greatest 


interest on the other side of the world. The fact of the music 


being transmitted around the globe, rather than the source of 
music itself, would be the aspect which would appeal to lis- 
teners. 

It may interest your readers to know that the broadcasting 
of popular dance tunes and other items has increased and not 
reduced the demand for gramophone records. 

May I, in conclusion, say that the interest taken in Empire 
broadcasting in Australia, and, presumably, in the other 
Dominions, seems to be greater than in Britain itself. 

London, E.C.4, September 22nd, 1927. LLOYD DUMAS, 
Australian Newspapers’ Cable Service. 
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TELEVISION IN 1925. 

Sir,—With reference to the letter from Mr. Hays Hammond, 
published in this week’s issue of The Wireless World, in which 
he states that ‘‘ Mr. C. Francis Jenkins is entitled probably 
more than any other man to credit as the earliest successful 
worker in this important research.” It should be made clear 


that Mr. Jenkins’ transmissions were simply shadowgraphs and . 


not true images, and that even up to the present time Mr. 
Jenkins has not demonstrated television. 

The transmission of shadowgraphs were first shown by 
Rignoux and Fournier in 1908, but they did not make any 
pretension that their demonstration constituted a demonstration 
of television. 

The transmission of shadows bears the same relation to tele- 
vision that a skiagraph does to a photograph. 

Shadowgraphs have heen transmitted by a number of workers, 
including M. Belin, M. Dauvillier and others. M. Dauvillier, 
after describing his experiments and apparatus, states: 
(Comples Rendus, August 2nd, 1926). Mais aucun objet nor- 
malement éclairé de l'exterieur ne diffuse assez de lumière pour 
impressionner l'appareil et c’est un gain de sensibilité de l’ordre 
de mille qu’il faudra réaliser pour le rendre pratiquement utilis- 
able.” Translation: ‘* No object illuminated from the exterior 
diffuses sufficient light to make an impression on the apparatus, 
and its sensitivity would have to be increased a thousand times 
to make it practicable.” 

It is noteworthy that Mr. Baird himself demonstrated in 
public the transmission of silhouettes: by reflected light for 
two weeks at Messrs. Selfridges in April, 1925. There are 
Press cuttings in abundance from the principal papers both in 
this country and in America to verify this fact. 

The problem of television was to transmit a true image by 
diffusely reflected light, and this problem was first solved by 
Mr. J. L. Baird when, in January, 1926, he showed the trans- 
mission and reception of the living human face, not as a shadow, 
hut as a true image, 

Up to the present time, the ouly demonstrations of television 
ever given are those arranged by: Mr. Baird in this country 
eae by the American Telegraph and Telephone Company 

in DA. 


Mr.: Baird’s first demonstration of television given before the 
members of the Royal Institution in January, 1926, took place 
nearly eighteen months before that of the American Telegraph 
and Telephone Company. 

For Baird Television Development Co., Ltd., 
= 0. T. HUTCHINSON, 
Joint Managing Director. 
London, W.C.2, September 28th, 1927. 


REPRODUCTION OF GRAMOPHONE MUSIC. 

Sir,—Previous to my conversion to radio I was a very hot 
gramophone enthusiast, and am naturally -interested in the 
marriage between the gramophone and radio, brought about 
by the marketing of the pick-up. 

To those who are considering the subject, may I suggest that, 
if means will allow, they build an amplifying set quite distinct 
from the receiver. By this means they will not. only get the 
very best from gramophone records, but allow delicate adjust- 
ments, particularly with regard to volume control and elimina- 
tion of surface scratch. i i 

I notice that Mr. Duckworth mentions a fibre needle to reduce 
surface scratch, but I. do not recommend this type; for to 
obtain this softness in reproduction, brilliancy is largely sacri- 
ficed, this effect being noticed particularly in the higher tones 
of orchestral work. a 

My experience has proved to me that different pick-ups re- 
quire different needles. Strangely: enough, from one pick-up 
I got much better results and absolutely no surface scratch by 
using a loud needle, whereas with another pick-up a fine needle 
was necessary to obtain the desired results. It would appear 
that the characteristics and: damping of the reed have a great 
deal to do with determining the type of- needle to be used. 

C. D. CLAYTON, 

London, W.C.2, September 7th, 1927. — 


SHORT-WAVE TRANSMISSIONS AND RECEPTION. 

Sir,—May I congratulate your valued journal upon its fight 
for a British short-wave transmitter, and testify to my own 
knowledge of South Africa how this would be appreciated 
there? | 

It may interest your readers to know that, on September 
2nd, I heard Station 2ME (Australia) announce that his power 
was 18 kilowatts. 

Since August Ist I have not succeeded in picking up Station 
ANH, Radio Malabar, at Java, on 17.4 metres. Prior to that 
date I often heard him from 1,200 to 1,700, G.M.T. Perhaps 
a reader may know what has happened to the little truant and 
oblige with the information? E. T. SOMERSET, 

Burgess Hill, . i 

September 14th, 1927. 


Sir,—May I ask the favour of a few lines in an early issue 
to ask amateur transmitters if they would be kind enough 
to state frequently the wavelength on which they are operating, 
particularly telephony transmissions? i 

I am certain that there are many like myself who are 
interested in and spend much time and trouble and, inci- 
dentally, receive much pleasure receiving short-wave telephony, 
and it would be a real help if amateurs often mentioned their 
wavelength. ; i 

I am only a novice at short-wave reception, and in comse- 
quence I haven’t the faintest idea ‘‘ where abouts I am,” 
except that I must bé somewhere between 30 and 100 metres. 

Harrow, | J. BELLINGHAM. 

September 12th, 1927. | 
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Questions should be concisely worded, written on one side of the paper, and headed “Information Department.” One question only 
should be sent at a time, and must be accompanied by a stamped, addressed envelope for postal reply. Any diagram accompanying the 
question should be drawn on a separate sheet. No responsibility will be accepted for questions sent in which do not comply with these rules. 


: An Inexpensive Quality Set. 
l have hitherto been using a crystal 
receiver for wireless reception, con- 
. fining my attentions solely to the local 
station, which is about 10 miles dis- 
tant. I have decided-now to mvest 
ina loud-speaker and a receiver suit- 
able for operating it. Reception is 
desired only from the local station, 
`. and the best quality is required, the 


wolume being sufficient for an ordinary 


size living room. It is essential, how- 
ever, that the receiver be economical 
_both in initial outlay and in running 
costs, and I should be glad. tf you 
could supply me with a suitable 
circutt. W. H. R. 


We have mo hesitation in recom- 
mending to you the circuit shown -in 
Fig. 1. This circuit should suit your 
needs exactly. Contrary to the opinion 
of most people, the obtaining of good 
quality and volume from the local station 
only, so far from being an expensive 


matter, is exceedingly aap both in ini- 


tial outlay and in the cost of upkeep. 

An anode bend detector is used, fol- 
lowed by a single stage of resistance- 
coupled amplification. This will give ex- 
ceedingly good quality coupled with 
' reasonably good volume, whilst the risk 
of L.F. troubles is practically eliminated 
by the use of one stage of L.F. Since 
there is only one tuning condenser opera- 
tion is exceedingly simple. 

We are assured, therefore, of simplicity, 
freedom from trouble, and good quality 
and volume, and there only remains the 
question of cost to consider. Initial cost 
is exceedingly low, the a components 
required being two valve-holders, a plug- 
in coil and single coil holder, four fixed 
condensers, an anode resistance and grid 
leak, whilst in addition, of course, we 
must have a small accumulator, an H.T. 
battery of 120 volts, and a grid battery, 
together with two valves and the loud- 

er. We presume, of course, that 
you already have an aerial and earth sys- 
tem for your crystal set. Now the cost 
of a plug-in coil is exceedingly low, and if 
desired, a home-made 50-turn basket coil 
may be used. The tuning condenser, 


since it does not require to have any slow | 


motion arrangements, should not cost 
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as 


more than 5s. or 6s. The anode resistance 
need not be of the wire-wound type, and 
is therefore inexpensive. No heavy out- 
lay is required for fixed condensers, as 
the largest of the mica dielectric type has 


only a capacity of 0.005 mfd., the 1 mfd. 


condenser having a paper dielectric. 
With regard to valves, we shall use 
two-volt valves, and thus reduce the ini- 
tial cost of our accumulator. For the 
loud-speaker, we would recommend one of 
the diaphragm type, many excellent speci- 
mens of which can be obtained for about 
2 guineas. 

In the matter of running costs, the 
receiver is very economical, since the total 
filament current need not exceed 4 of an 
ampere, and it will thus be possible to 
run the receiver five or six hours daily 


Fig. 1.—An economical loud-speaker 
receiver. 


without the necessity of the accumulator 
being charged more than once per month, 


-provided that łt is of average size, such 


as 40 ampere-hour actual capacity. Such 
an accumulator of the 2-volt type is not 
heavy to carry. i 

In the matter of plate current the con- 
sumption of the detector valve is neglig- 
ible, whilst that of the output valve can 
be kept within reasonable limits. by a 
judicious adjustment of grid bias. A re- 
ceiver of this type is a thoroughly prac- 
ticable proposition for anybody intent on 
changing from a crystal set to good loud- 


1 
t 


speaker reception with economy from the 
local station. 

‘Full constructional details of a receiver 
employing a circuit of this type were 


‘given in our issue of October 27th, 1926. 


©0000 | 
“ Diode ”? Rectifier. 

I propose converting the detector circuit 
‘of my recciver to the “Diode ” 
detector given in Fig. 2 (c) on page 
232 in “The Wireless World” of 
August 24th last. I should be 
obliged if you could give me the 
values of condensers C,, C,, and 
resistance R,. L. C. F. 

The condenser C, functions as a 
coupling condenser between the aerial cir- 
cuit and the detector valve, and is 


- required to-:pass on the high-frequency 


oscillations. Its capacity therefore need 
not exceed 0.0003 mfds., and we think 
this value will be found quite satis- 


factory. The condenser C, is a by-pass 


condenser for any high-frequency oscilla- 
tions which may find their way beyond 
the H.F. choke, and a 0.0003 mfd. con- 
denser will be sufficiently large for use in 
this position. R, is the usual anode 
resistance, and a value of about 100,000 
ohms is recommended. se 
o00°0 


An Up-to-date Four-valve Set. 


I acish .to cunstruct a modern and up- 
to-date four-valve receiver employing 
one H.F. stage, detector, and two 
L.F. It is necessary that the receiver 
be both sensitive and also selective 
in order to be of use to me when the 
new regional scheme is tn operation. 
I should be glad if you could advise 
me of a suitable set. L. W. C. 

We should advise you, under the cir- 
cumstances, to build 7'he Witeless World 

‘ Regional Receiver,” described in our 

issues of August 17th and 24th. This 

receiver complies in every respect with 
your specifications, except that 1t has but 
one L.F. stage, which is resistance 
coupled. It would be perfectly feasible, 
however, to add an extra transformer- 
coupled stage of L.F. to this réceiver, 
when you would have a modern and. up- 
to-date four-valve. receiver such ag you 
require. | 


r 
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An Efficient Three-valve Receiver. 


t wish to build a straightforward three- 
valve receiver consisting of a re- 
generative detector valve with leaky 
grid rectification, followed by a two- 
valve amplifier. 
first stage of D.F. be so arranged 
with a switch that cither choke 
coupling or resistance coupling may be 
used as desired, and, moreover, I 
wish 
obtained by using a tapped wire- 
wound resistance and a tapped choke, 
the second stage of L.F. being trans- 
former coupled, using a good trans- 
former, Furthermore, I wish to use 
an output transformer, although, 
if possible, I should like also to be 
able to use a choke-filter output 
circuit when desired, for the purpose 
of using a single-wire loud-speaker 
extension system. Advice concerning 
the type of valves to use would also 
be welcome. G. R. E. 


We give in Fig. 2 a diagram accord- 
ing to your requirements. As you will 


see by studying the diagram, by putting 
the double-pole switch to the left, a choke-, 


coupled amplifier is brought into use, 
and on putting the switch over to the 
light resistance coupling is used. We 
have also put in the type of volume 
control which you desire. i 

You will appreciate that the L.F. ampli- 
fier is of exactly the same design, in- 
cluding the volume control, as the power 
amplifier described in our March 3ist, 
1926, issue, and should be productive 
ef excellent quality, whilst, owing to the 
presence of reaction, the receiver should 
be able to bring in quite a large number 
of distant stations on all wavelengths if 
properly handled. An important detail 
to note is the 0.0001 mfd. fixed condenser, 
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i — 0:0005 mtd~ 


I desire that the 


that control over volume be, 


` transformer 
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which virtually shunts the anode re- 
sistance or choke as the case may be, its 
object being to by-pass H.F., and so 
prevent it getting into the L.F. amplifier 
and causing trouble, an additional safe- 
guard being provided by _ the 
megohm resistance on the grid of the 


. first L.F. valve. 


With regard to the L.F. transformer, 
this should, needless to say, be of a 
good type, having a high inductance 


primary of not less than 50 henries if 


possible. 


With regard to the output circuit, we ` 


have shown a transformer as you desire, It 
is not absolutely necessary, however, to use 
a choke-filter circuit in order to use the 
single-wire loud-speaker extension system, 
because if one terminal of the output 
transformer secondary is connected to the 
L.T.— busbar (or, in other words, to 
earth) then a wire can be extended from 
the other secondary terminal of this 
transformer and connected through to the 
distant loud-speaker, the other side of 
the lond-speaker being, of course, earthed. 
We show the connection between the 
secondary and earth by 
means of a dotted line, and also show 
by dotted lines how to use a choke-filter 
output circuit when you desire it, the 
transformer primary acting as a choke. 
It should be pointed out that since you 
will naturally use a properly designed 
output transformer, its primary will act 
as a perfectly efficient choke when using 


a choke-filter output circuit. 


With regard to valves, you should 
choose? for the detector and first L.F. 
valve one which has an A.C. resistance of 
between 20,000 and 30,000 ohms, and, 


naturally, you will choose a valve which: 


gives the highest amplification factor for 
this A.C. resistance value. The output 
valve must be one which will handle a 
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Fig. 2.—An efficient three-valve receiver with volume control and transformer or 
choke-filter output circuit. l 
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large grid swing without overloading, and 


you should choose one of the valves 
having an A.C. resistance of between 


~- 3,000 and 4,000 ohms,.of which there are 


Many specimens on the market. As 
suitable practical examples we would 
say that in the 6-volt range a Marconi 
or Osram D.E.5B as detector and first 
L.F. and a Marconi or Osram D.E.5A as 
output valve would give most excellent 
results. As we have explained before in 
this journal, 6-volt valves are more 
efficient than 2-volt valves, all other 
things being equal, while, naturally, 2 
volt valves are the most economical. 
Four-volt valves occupy an intermediary 
position with respect to both economy end 
efficiency. Needless to say, valves of 
similar characteristics by other makers 
would serve equally as well as the ones 
we have quoted merely for the sake of 
example. 

Tapped .L.F. chokes may be obtained 
from Messrs. W. G. Pye, Ltd., Granta 
Works, Montague Road, Cambridge, 
among other makers, whilst, of course, 
several makers, such as Messrs. R. 1. 
and Varley, Ltd., Kingsway House, 103, 
Kingsway, W.C., produce tapped anode 
resistances, although, if desired, an in- 
strument can easily be made at home in 
accordance with the instructions given in 
the article which we have already men- 
tioned as dealing with this particular 
form of L.F. amplifier. This -is a 
thoroughly reliable and sound receiver. 

S 0000 


Altering the “ All-Wave Four.” 


1 am ‘building the “ All-Wave Four,” 


_ but in place of the anode resistance, 

grid condenser and grid leak used 
am intending to insert a commercial 
R.C. coupling ~unit. Will this be 
quite tn order? T. H. 


Provided that the values of anode re- 
sistance, coupling condenser and grid leak 
used in. your commercial unit do not 
greatly. vary from the values used in the 
original receiver, all will be in order. 
We would say that most modern com 
mercial coupling units are quite suitable, 
but you must not forget that the small 
fixed condenser of 0.0001 mfd. capacity, 


‘marked C, in the original diagram of 


the receiver, will still be necessary 1n 

order to ensure rectification ~ efficiency. 

Most commercial units do not include 

this condenser. oe i 
2 0000 foe 

High-efficiency Transformers. 

I am intending to build the ‘* Everyman 
Four” for a friend, and the “ All- 
Wave Four” for myself, but do not 
relish the task of constructing the 
transformers. Can you recommen 
any commercial transformer which 
will do equally as well? 

| T. F. D. 


There is no necessity whatever for you 
to make the transformers yourself if you 
do not feel that you are sufficiently skilled, 
as there are quite a large number of firms 
who now make excellent specimens of 
them. You will find several firms adver- 
tising almost every week in the advertise- 
ment columns of this journal. 
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PROBLEMS- OF MORSE INTERFERENCE. 


NTERFERENCE by Morse with broadcast 
transmissions continues to present one of the 
most serious problems for solution by those 
responsible for controlling radio communica- 


‘tion and broadcasting throughout the 
world. It provides one of the subjects 
under discussion at the ‘International 


Radio Conference at Washington. In the past many sug- 
gestions have been put forward with a view to bringing 
about the replacement of spark transmitters by C.W. sets, 
particularly for ship communication either at the coast 
stations or the ship stations themselves. Some time back 
we put forward the suggestion that a part of the revenue 
derived from broadcasting licences might be utilised to 
help compensate owners of ships fitted with spark sets and 
so enable them. to replace the equipment with C.W. 
apparatus; but recently we have been given to under- 
stand that a very serious objection has been found 
in the way of replacing spark ship equipment with C.W. 
apparatus. The C.W. transmissions are, of course, 
much more sharply tuned, and consequently produce 
little interference, and in general they do not interfere 
with broadcast reception, for the reason that a broadcast 
_receiyer must be in a ‘state of oscillation in order to re- 
receive a C.W. transmission. Spark transmission, how- 
ever, will come through whether the receiver is oscillating 
or not, and, being comparativ ely flatly tuned, it occupies 
a wide frequency band. 
ships are fitted exclusively with C.W. apparatus, SOS 
distress signals will not be nearly so easily picked up as 
when they are transmitted by spark,.and it appears that 
this fact provides something of a deadlock, - preventing 
any:attempt at progress in the direction of reduction of 
spark interference. It is very essential that the dis- 
tress signal should be distinctive and easy to pick up, 
and quite obviously, so long as this situation continues, 
those who are responsible for safety, of life at sea can- 


not be expected to give way to any recommendations for 


""" aA 13 


. of the wireless receiver equipment of ships. 
It is argued, therefore, that if. 


the improvement of broadcast reception which may inter- 
fere with the safety guarantees which are their special 


trust; but, after giving due consideration to the problem, 


we are of the opinion that there does exist a solution 
which, whilst not hindering the replacement of obsolete 
spark apparatus by C.W. equipment, will at the same 
time provide at least as satisfactory a means of communi- 
cating a distress signal as is at present in operation. 
The proposal is that there should be combined with the 
C.W. transmitter means whereby the C.W. carrier wave ` 
can be modulated by a series of suitably chosen musical 
notes of a frequency to be agreed internationally. We 
are, most of us, familiar with the distinctive notes which 
are sent out by certain of the German broadcasting 
stations, and corresponding to our tuning note. A 


series of musical notes would, in our opinion, be far 


more distinctive as an alarm signal than the Morse 


.SOS transmission, and in the case of ships where fully 


qualified operators are not available for continual watch 
the risk of missing.a distress call would be very small 
indeed because the most unskilled of operators in carry- 
ing out his search over the shipping band of wavelengths 
could not fail to recognise a series of musical notes trans- 
mitted regularly. = ed 


One other point in favour of £ early consideration being 
given to the suggestion is that automatic SOS receivers 
have been developed and are now being supplied as part 
If any 
change is to be made it should come about éarly, before 
the distribution of these automatic receivers is extended, 
and we believe that an automatic receiver designed to 
respond to a series of notes would be very much easier 
to develop and. simpler in operation than one which has 


‘to respond tq the SOS signal. 


If anything is going to be done, now is the time for 
action to be taken, for the Washington Conference is 
probably the only opportunity that there ‘will’ be for 
some time to come for an international consideration of 
a proposal of this nature. 
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» TUNED-ANODE, 
SINGLE -VALVE 

RECEIVER. 
Fuu 


By N. P. VINCER=MINTER. 


N view of the fact that the establishment of the pro- 

posed regional scheme will to a large extent spell 

the doom of the crystal user, it is not inopportune to 
consider in what manner the crystal user can most easily 
and inexpensively make the inevitable change from 
crystal to valve. It is perfectly easy to advise the 
crystal use1 to make this change, but those in high places 
at the transmitting end, who are so fond of croaking out 
this advice from the depths of their comfortable arm- 
chairs, usually fail utterly to appreciate the fact that 
every wireless user has not the same unlimited financial 
resources at their disposal as themselves, and that very 
many crystal users would have long since made this 
change had they been able to do so. Now the difference 
in cost between a crystal receiver and a typical valve set, 
such, for instanc, as the “ Everyman-Four,’’ capable 
of giving good loud-speaker reproduction from a large 
number of stations, is SO 
great that the cost of con- 
structing it is prohibitive to 
many existing crystal users. 
Of course, it must be ad- 
mitted that there are a 
large number of crystal - 
users who can well afford 
a very expensive receiver, 
but surely the very fact 
that they can afford a loud- 
speaker receiver and have 
so far failed to obtain one | 
indicates that they have a 
preference for simple head- 
phone reception from the 
local station.: It is ap- 
parent, therefore, that both 
these classes of crystal 
user require the same type 
of valve receiver, but for 
different reasons. The re- 


Fig. 


1.—The theoretical circuit. 
0.0003 mfd.; C,= 90.0005 mfd. ; 


_ quirements of those of limited means is, of course, a valve 


receiver which will enable them to take advantage of the 
new regional scheme at comparatively ‘small expense, 
whilst the other class we have discussed require an instru- 
ment which will give them the samie clear headphone 
reception with the same simplicity and freedom from 
trouble as did their old crystal receiver. A good one- 
valve receiver will fill the needs of both classes in an 
admirable manner. l 


Selective Headphone Reception. 


To receive both local and distant stations on the tele- 
phones we require only a well-designed single-valve 
receiver with a really smooth and easily operated control 
of reaction. We can use an inexpensive general-purpose 
valve of the two-volt type, thus bringing down the initial 
cost of the L.T. battery to 4s. 6d. Thirty volts is 
ample for the high-tension 
battery, and since the ‘plate 
current will not be large, 
one of the cheap small cell 
types of H.T. battery may 
be purchased. Our 4s. 6d. 
accumulator should operate 
our receiver three or four 
hours every evening for a 
month on one charge; and 
since even the most 
hardened garage proprietor 
will not venture to ask more 
than sixpence for recharg- 
ing this small cell, our 
L.T. running costs work 
out at less than a farthing 
per day, although our H.T. 
bill may be slightly’ more 
than this. We can use the 
same telephones which we 
had for our crystal receiver, 
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.Tuned-anode Single-valve Receiver.— 
and can very cheaply construct our own tuning coils. No 
expensive L.F. transformers are required, whilst really 
good variable condensers, valve holders, and other small 
components which we shall require can be obtained quite 
cheaply. i E 
As for results, of course it depends on the soundness 
or otherwise of the receiver design, upon the workmanship 
` put into the instrument, and lastly upon the skill of the 
‘operator, The first-named requirement the writer hopes 
‘to supply forthwith, the second need cause no alarm as 
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Fig. 2.—Details of the long-wave coil former. 


the construction of a one-valve receiver is so simple that 
anybody capable of hanging a picture straight should be 
able to tackle it, whilst operating skill is quickly acquired 
by a very small amount of practice. os | 

We will proceed straightway to examine the circuit dia- 
gram, and it will at once be 
seen that the method of re- 
action employed and the 
method of connecting the 
valve to the tuned circuit ap- 
pears rather unusual. 

The simplest type of re- 
action arrangement is that in 
which a coil is inserted in 
series with the external plate 
circuit of the detector valve, 
this coil being placed in 
proximity to the grid tuning 
coil, and its position relative 
to the grid coil made variable 
by mounting it and the grid 
coil in an ordinary moving | 
coil holder. The H.F. 
energy present in the plate 
circuit passing through the ~ 
reaction coil sets up a fluctu- | 
ating magnetic field sur- | 
rounding the coil, which by 
interlinking with the grid 
coil sets up corresponding 


; 


coil, and so the original 
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Rear view of the receiver showing the long-wave coil in position. 
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Fig. 3.—Details of the coil for the lower B.B.C. wavelengths. 
A= 5/32in. dia.; B, drilled and tapped No. 4 B.A. 


H.F. oscillations set up in the grid coil by the incoming 
signals- (which appear in amplified form in the plate 
circuit), are to some extent transferred back to the grid 
coil and again amplified, and if the transference of energ 


“from plate to grid coil is sufficient entirely to overcome 


g Ny. q È ‘, \ \" 


i 


the resistance of the grid circuit, the valve will oscillate. 
It will be seen, therefore, that whether or no the valve 


-may be made to oscillate depends on the grid coil resist- 


ance, and in the case of the old-fashioned but still greatly 
used direct-coupled aerial it will be obvious that the 
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Tuned-anode Single-valve Receiver.— 


resistance of the aerial must be overcome before the valve | 


will oscillate. When the effect of the grid circuit resist- 
ance and the aerial resistance is reduced to zero, the valve 
will oscillate. It will be clear that the amount of energy 
actually fed back can be varied either by moving the 
reaction coil closer to the grid coil, and so obtaining a 
greater interlinkage of magnetic lines of force, or by in- 
creasing the size of the reaction coil and so actually 


increasing the number of lines-of force surrounding the 


reaction coil. In each case, however, the amount of 
H.F. current actually - passing through the coil is 
unaltered. 


Fig. 5.—Details of the short-wave experimental coll. This is 

wound on a long-wave former with 10 turns of No. 18 tinned 

copper wire; aerial tapping at 2nd turn and grid tapping at 5th 
turn from low potential end. 


The only difference between the moving coil method of 


controlling reaction and the Reinartz and similar methods, 


where a condenser is used to control reaction, is that in 
the latter method we keep the 
relative positions of the two 
coils constant, and, instead, 
vary the amount of H.F. 
current passing through the 
reaction coil, and thus, of 
course, vary the number of 
magnetic lines of force sur- 
rounding the plate coil. 
In both systems the method | 
of transferring back the 
energy is by means of mag- 
netic interlinkage between 
two coils. The Reinartz 
method, in which a condenser 
is used to control reaction 
is, therefore, just as much 
magnetic reaction as the mov- 
ing coil method, and is not 
capacity reaction as many 
people erroneously think. It 
is merely capacitative control 
of magnetic reaction. 

All experimenters know 
that if we connect a tuned 
circuit consisting of coil and 


Fig. 6.—Dimensional details of the front panel. 
= 1/8in. dia., countersunk for No. 4 naea screws and No. 6 B. As; E = isin dia. 


Fig. 4.—Details of the terminal panel. Aw 5/32in. dia.; B= 
1/8in., countersunk for No. 4 wood screws. 


tuning condenser across the grid-filament path of a three- 
electrode valve, and a similar circuit across the plate- 
filament circuit, the result will be oscillation if there is 
no undue damping present to prevent it. Now this oscil- 
lation is not brought about by magnetic coupling between 
the plate and the grid coil, for it will still persist even 
if the two coils are screened from each other. 


= Principle of Reaction Control. 

The reason for the valve oscillating is ‘this. When 
the plate circuit is brought into resonance with the grid 
circuit, the effect is that the amplified H.F. energy on the 
plate (due initially, of course, to incoming signals setting 
up oscillations in the grid- circuit): finds, as it were, that 
its way of escape round the plate circuit and H.T. battery 
to the valve filament is barred by the great opposition or 
impedance set up by the tuned plate circuit, for, as is 
well known, a tuned circuit offers a very high impedance 
to the passage of H.F. energy having the same frequency 
to which it is tuned. Baulked and chagrined, as it were, 


at this unfriendly opposition on the part of the tuned 


= 7/8in. dia.; B= 3/8in. dia. ; = §/32in. dia. : 
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Taned-anode Single-valve- . —|.- 
Receiver.— 

plate circuit, a large part of 
the H.F. energy hops across 
the small condenser formed 
by the plate and grid of the }. 
valve, and has its revenge | | 

by causing the valve to oscil- 

late, which, as even crystal 

users know, causes the valve 

under certain circumistances 

to give forth the familiar 7 
howl of anguish. Now in 
this case, the energy is fed 
back from plate circuit to 
grid circuit electrostatically 
through the valve capacity 
instead of electromagnetic- 
ally, due to the coupling be- 
tween two coils. This is 
true capacity reaction. 

Now, as is well known, 
one of the most serious dis- 
advantages of those methods 
of reaction in which a re- 
action coil is coupled to the 

grid coil, is that any alteration in the degree of reaction 
coupling greatly alters the tuning of the grid circuit, 
necessitating ‘retuning every time the degree of reaction 
coupling is changed. The Reinartz and allied systems 
of capacity control of reaction in which the position of 
the two coils is fixed does much to overcome this evil, and 
at the same time gives a much smoother control of reac- 
tion, but still leaves much to be desired. The capacita- 
tive method of reaction which we have just been dis- 
cussing, owing to the fact of there being no coil coupled 
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Fig. 7.—Dimensioned baseboard layout. 


to the grid coil goes much further, as will have been 
anticipated by most readers, and although the system is 
by no means faultless, it is possible to vary the reaction 
control over wide limits without upsetting the tuning of 
the grid circuit. In addition to this, the method gives 
a much smoother control over reaction itself. 

It is now high time that we pointed out the reason 
W hy this apparently excellent reaction system did not 
spring into popular favour when broadcasting first begar 
in 1922. The reason is very simple. It just wouldn’t 

work. Very many people 
-* tried it, and obtained little 

Or no reaction effect what- 
7 ever, and consequently gave 
~~." it up in disgust. Now as is 

> Well known, practically all 

sets in the early days were 
: very inefficient from all 
i points of view, and the 
losses in the tuned grid cir- 
cuit were high. First we 
had the almost universal 
direct-coupled aerial circuit 
with its high damping effect, 
and then, in addition, we 
had thoroughly bad tuning 
condensers, ebonite panels, 
and valve holders, etc., and 
the resultant damping was so 
high that quite a big reaction 
coil had to be used to get the 
. get to oscillate; but still in . 
, most cases by the use of a 
big enough reaction coil the 
set could be made to oscil- 
late. With the tuned plate 
system, however, the energy 
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Tuned-anode Singic-valve . 
Receiver.— 

feed back was nowhere near 
sufficiently great to over- 
conie ‘all this damping, and . 
since there was no reaction 
coil, we could not increase its 
size. The system simply 
would not work with the in- 
efficient methods of aerial 
coupling and the bad com- 
ponents of those days, how- 
ever, and so came to be 
regarded as -useless. In 
reality, as we now see, such 
a refusal to work is in reality 
a blessing in disguise, as it 
forces. us to employ an 
eficient method of aerial 
coupling and to use good 
components. When this has 
been done no .system could 
work better or more 
smoothly. Jt increases our 
selectivity not only in itself, 
but also by reason of the 
fact of it forcing us to use a 
lightly coupled aerial circuit 
and to use coils and other 
components of reasonably 
low losses. 


Tuning Coils. 

With regard to the con- 
struction of the tuning coils 
these are home-made and are 
rendered interchangeable by 
the use of plug and socket 
connections. They are 
similar in construction to the 
grid coils employed in The 
Wireless World ‘* Regional 
Receiver, and since it was 
not found possible to im- 
prove upon them the design 
was adopted 7 tofo, due 
acknowledgments being 
made to the designer of that 
receiver, Those who require 
further constructional details 
of the formers should refer back to that article. The 
coil for the normal broadcasting wavelength band of 200 
to 600 metres consists of a total of 72 turns of No. 24 
D.C.C. wound on a 3in. diameter paxolin former having 
a length of 34 inches. The method of attaching the four 
plugs to the paxolin former by means of two small }in. 
lengths of ebonite tubing and ebonite strip, originally 
described in full and illustrated by sketches in the article 
dealing with the ‘‘ Regional Receiver,’’ are reproduced 
in the sketches accompanying this article with the neces- 
sary modifications for fitting an additional plug and 
socket. A tapping is made at the 12th turn from the 
low potential end of the coil for connection to the aerial 


Fig. 8.—The practical wiring diagram. 


plug and at the 36th turn for connecting to the plug 
which will engage with the socket connecting to the grid 
condenser. : 

‘The long-wave coil is wound in sections on a ribbed 
ebonite former having the same overall dimensions 4s 
the paxolin former. Ten slots, having the dimensions 
indicated in Fig. 2, are cut in the ebonite ribs, and 
into each slot is wound 30 turns of No. 30 D.C.C,, the 
winding being, of course, continuous.. The aerial tapping 
is taken at the junction between the second and third 
slot connecting from the low potential end, the grid con- 
nection tapping being made between the third and sixth 
slots. 

a 18 


i 


woo 
‘ 


LIST OF PARTS. 


2 0.0005 mfd. condensers, with vernier (Ormond). 
1 “ Sorbo” valve holder (Sterling). 

1 Paxolin former, 3hin. X 3in. diameter. 

2 Ribbed ebonite formers (Becol). 

4 Valve sockets. 


2 12 Valve pins. 


1 Single coil holder (Edison Bell). 
1 1-mfd. fixed condenser (T.C.C.). 
1 0.0005 fixed condenser (Dubilier). 


Approximate Cost £3 3s. excluding cabinct. 
: In the “ List of Parts ” included in the descriptions of THE WIRELESS WORLD receivers are detailed the components 
: - actually used by the designer and illustrated in the photographs of the instrument. 
: necessary that particular components should be used in preference to others, these components are mentioned in the article | 
In all other cases the constructor can use- his discretion as to the choice of components, provided they are of equal 


itself. 


1 0.0003 fixed condenser (Dubilier). 

1 2-megohm grid leak (Dubilier). 

1 6-ohm rheostat (Igranic). 

1 400-ohm potentiometer (Igranic). 

I Aluminium panel 12in. x 7in. x 3/32in. 

1 Baseboard, 12in. x 7in. x hin. 

1 Ebonite terminal panel, Gin. x 2}in. x jin. 
8 Terminals. | 

8 Terminal indicators. 
Ebonite strip and small screws, 


etc., for constructing coils. 


Where the designer considers it 


quantity to those listed, and that he takes into consideration in the dimensions and layout of the set any variations in the 
size of alternative components he may use. 
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The assembly of the components on the panel and 
baseboard shoutd- be a perfectly straightforward matter. 
Actually an aluminium panel is used, and it will be 
realised ‘therefore that it will be necessary to bush the 
anode tuning condenser in order to prevent short- 
circuiting the H.T. battery. There are various ways of 
doing this, and it is, of course, possible to obtain con- 
densers complete with special bushes. In this actual 
receiver the problem was solved by drilling a circular hole 
in the panel of considerably greater diameter than the 
metal bush of the variable condensers, and then attach- 
ing, by means of four small nuts and screws, a rect- 
angular piece of jin. ebonite to which the variable con- 
denser is attached. Do not forget that it is the moving 
plates of the variable condensers which must be connected 
to the low potential ends of the circuit, which in the case 

of the grid tuning condenser will’ be the earth terminal, 
and in the case of the anode tuning condenser the H.T. + 
terminal. Do not forget also that the metal panel must 
be earthed. The position-of the filament rheostat is 
important, and care should be taken that it must be 
connected in the positive filament lead as shown so that 
when turned to the ‘‘ off’’ position the potentiometer 
is also disconnected from the filament battery. 
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With regard to operating the receiver we must first 
insert a suitable valve. It may be stated that almost 
any general purpose valve will give good results no 
matter whether it be of the 2-, 4-, or 6-volt class. A 
Mullard P.M.1 H.F., a Cossor 410 H.F., and a Mar- 
coni D.E.5B have all given good results. The value 
of H.T. used varied between 20 and 60 volts.. With 
regard to the anode coil, this may be of the ordinary 
commercial type of plug-in instrument, or a home-made 
basket coil can be used. The value of the coil, of course, 


must be such that it will, in conjunction with the vari- 


able condenser, tune to the wavelength upon which it is 
desired to receive. A No. 50, 60, or 75 should be used 
on the normal broadcasting wavelengths, a No. 250 or 
No. 300 on the Daventry wavelength. Those who decide 
to experiment on the short wavelengths will have to equip 
themselves with a special short-wave plug-in coil such’ 
as is made by the Igranic Co., but do not forget that 
the set is, as might be expected, very inefficient on wave- 
lengths below 100 metres, and is only intended for 
efficient reception on wavelengths above this value. Those 
who are seriously interested in short-wave work are 
referred to the June 29th issue, where they will find a 
real short-wave receiver. _ i 
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Practical Wrinkles for 


SHORT-WAVE RECEIVER CABINET. 


Those living in the Colonies who 
wish to build the ‘‘ Empire Broad- 
cast Receiver ’’ have the materials for 
building a screened cabinet already to 
hand in the form of the aluminium 
foil-lined 3-ply wood tea chests. 

The aluminium foil should be 
placed between two pieces of 3-ply 
wood and secured by a brass wood 
screw at each corner. When the two 
sides, back, top, 
been so prepared, they can be built 
into a firm cabinet by fixing sheet 
brass or copper corner pieces. The 
panel can be made by using one piece 
of 3-ply wood with aluminium foil 
stuck on with glue. The wood should 
_be varnished to prevent absorption of 
moisture, and the whole then cevered 
with one piece. of black American 
cloth._—T. E. R.°B. 


o000 
PROTECTING L.T. LEADS. 

The accumulator ends of L.T. bat- 
tery leads very soon become damaged, 
the braiding and rubber being 
perished through coming in contact 
with acid. 
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INSULATING 
TAPE 


Glass tube to protect L.T. lead from 

accumulator acid. 

A method of ‘protecting them is to 
obtain two lengths of tube, about 
2kin. long (ebonite, glass, or other 
suitable material), and to fix in posi- 
tion with a strip of insulating tape 
jin. inside wrapped round the body 
of the spade tag, the tube being 
forced on to this as shown in the 
sketch.—C. M. A. 
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the Wireless Workshop and Experimental Bench. 


NON-REVERSIBLE PLUGS. 


Loud-speaker and other connections 
which are made through taper plugs 
and sockets may be made non-rever- 
sible by the method shown-in the dia- 


SOLDER 


‘Non-reversible taper plugs and sockets. 


gram if the plugs normally project 
for a short distance behind the 
sockets. 
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VALVES FOR IDEAS. 


: Readers are invited to submit brief : 
: details, with rough sketches, where : 
: necessary, of devices of experi= : 
: mental interest for inclusion in this : 
: section. A dull emitter receiving : 
: valve will be despatched to every : 
: reader whose idea is accepted for : 
publication. z : 
Letters should be addressed to the Editor, 
“Wireless World and Radio Review,” Dorset 


House, Tudor Street, London, L.C.4, and 
marked “ Ideas.” 
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One of the plugs (the one marked 


negative in the diagram) should be | 


filed down until it is slightly shorter 
than the depth of the corresponding 


socket. The back of this ode 1S 
then filled up with solder so that if 


an attempt is made to insert the posi- 


tive plug it would be impossible to 


make it bed down properly.— 
A. G. S. 
o000 
CONE ANGLES. 


When marking out the paper disc 
for constructing a cone diaphragm, a 
protractor is necessary in order to 
arrive at the correct angle for the V- 
shaped piece, which must be removed 
from the disc in order to form the 
cone. In thé absence of a special 


protractor a condenser dial may be 


utilised. 

Two types of dial are in- general 
use, one marked with 100° and the 
other with 180°, and it is the latter 


type w hich should be employed. For 


a 120° cone the- angle of the V-piece 
to be removed is 52°. 


z = H. A. O’B. 


. o000 
VOLTMETER LEADS. 

A popular type .of voltmeter has 
two loose plugs for connection to 
H.T.+ and L.T.+ One plug has 
to be held in the hand when the other 


ELT. and L.T. voltmeter leads connected 
for rapid testing. 


is used. Ifa piece of rubber tubing 
is fixed over the plug ends, handling 


is much easier, moreover,. the rubber 


tube takes any sudden strain on the 
thin flex.—E. Ff. K. 
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THE “EVERYMAN FOUR” AND 
SELECTIVITY. 

HIS popular receiver has but 

two tuned circuits, so, in spite 
of the fact that they are of the low- 
est resistance which is possible, or, 
rather, practicable, to obtain, it is 
hardly to be expected that a power- 
ful near-by station can be completely 
eliminated at distances of a mile or 
two in: favour of other transmissions 
on a neighbouring wavelength: Con- 
ditions improve rapidly with an in- 
crease of distance, and at three miles 
it should be’ found that the part of 
the scale occupied by. the local sta- 
tion is sufficiently restricted to allow 
reception of a number of other sta- 
tions. It may be repeated that selec- 
tivity is always improved by using 
as an H.F. amplifier a valve having 
a high impedance (in the order of 
60,000 ohms), with, of necessity, a 
lower ‘grid bias than usual; about 4 
or # volt is generally sufficient, and 
may often be obtained by making use 
of the drop in potential across the 
filament resistance. It should be 
observed that, unless high valve im- 
pedance is accompanied by a com- 
mensurate increase in amplification 
factor (up to 35 or 40), the overall 
high-frequency magnification obtain- 
able will be disappointingly low, 
_and, while the local] station may be 


eliminated, other signals may be too 


weak for good reproduction. 

There is another method of get- 
ting rid of signals from a local sta- 
tion which will always effect an im- 
provement, provided that the user is 
willing to sacrifice a certain band of 
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A Section Mainly for the 


wavelengths; the width of this band 
need not be very great unless inter- 
ference is particularly severe. Re- 
ferring to Fig. 1, it will be seen that 
an extra tuned circuit (L,, C,, C,) 
is coupled to the low potential end 
of the aerial-grid transformer- second- 
ary; if this is suitably proportioned 
and its coil correctly coupled to the 
main coil, it has the property of 
‘ absorbing ” oscillations at the fre- 
quency. to which it is tuned. 


Fig.. 1.—Adding an effective wavetrap 
to the ‘‘ Everyman Four" receiver. 


For best results it is highly desir- 
able both that the H.F. resistance 


‘of the absorption coil L should be 


low and that the capacity used to tune 
it should be large; these conditions 


5 
|p 


are best met by a single layer wind- 


ing of from twenty to thirty turns 
(depending on the wavelength to be 
eliminated) of 27/42 Litz or No. 24 
solid wire on a 3in. former. The 
necessary large capacity may be ob- 
tained by connecting a fixed air- 
dielectric condenser of about 0.0005 
mfd. in parallel with a similar vari- 
able, which must be mounted outside 
the containing cabinet. A semi-ad- 
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Reader. 
justable coupling between the coils 
must be provided; a separation of 
about one inch should be tried as a 
start. - The absorption of local sig- 


‘nals will be more thorough as coup- 


ling is tightened, but the waveband 
eliminated may be unnecessarily 


wide. - 


To operate the device, the absorp- 
tion condenser is set at zero, and the 


local station should be tuned-in to 
maximum volume (with a very’ short 


if signals are excessively 
The absorption circuit: is 


aerial, 


vanish completely; or, at any rate, 
are reduced to minimum strength. 
After carrying out this operation, the 
receiver is operated in the usual 
manner ; .but, as suggested above, it: 
will be as well to experiment with 


- the coupling between coils. 


ooo 


BUILDING A LOUD-SPEAKER. 


[F is impossible to over-emphasise 
the necessity for mechanical 
rigidity in the construction of a loud- 
speaker, whether it is of the horn or 
cone type. In other words, every 
care should be taken that movement 
or vibration can only *be imparted to 
those parts which are intended to 
move.. The need for good workman- 
ship is most insistent when large 
amplitudes, as provided by a super- 
power output valve, are to be 


handled. 


As an instance of what may hap- 
pen, and as a guide to where to look 
for trouble, it may be mentioned 
that an annoying ‘‘ comb and tissue 
paper ’’ resonance, clearly evident on 
certain notes, was traced in a cone 
loud-speaker to lack of adhesion be- 
tween three of the flaps cut in the 
edge of the cone and the supporting 
membrane. 
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LOUD-SPEAKER MAGNETS. 

HE magnetic field required for 

the successful operation .of a 
moving coil loud-speaker is so in- 
tense that users of these instruments 
are recommended to remove their 
watches when carrying out prelimi- 


nary adjustments; there is a certain — 


amount of risk that the spring may 
be magnetised if the watch comes into 

close proximity to the ‘‘ pot.” 

oo0oo0o0 
REACTION AND 

H.F. AMPLIFICATION. 
HOSE who have followed care- 
fully the recent constructional 
articles appearing in this journal will 
have noticed that in a large number 


Fig. 2.—Reaction between plate and grid 
circuits of a detector valve following an 
H.F. amplifier. 


of receivers, including H.F. amplifi- 
cation, there is no provision for re- 
action other than that obtainable by 


PCJJ’s October Schedule. 

Messrs. Philips Lamps, Ltd., advise 
us that the following schedule will be 
observed by the Eindhoven short-wave 
telephony station, PCJJ, during October. 


G.M.T. 
Thursday, October 13th .. as ae 0.3 
Thursday, „o Bth .. Sa ee AeL 
Tuesday, » ith .. se eee T922 
Thursday, a 20th ee oe ve, 1922 
Tuesday, „ 25th .. i za. T922 
Thursday, „ 2th 19,22 


Owing to the a aal character 
of PCJJ it is possible that the above 
times may be subject to alteration with- 
out notice. 

0000 
Belgian Amateurs. 

M. Louis Era (EB4BC) has been 
spending the summer at Bois de Villers, 
near Namur, and sends us an interest- 
ing comparison of the reception, on a 
three four-electrode valve set, of various 
European broadcasting stations. 

He did not find much difference in the 
strength of long-wave stations, such as 
Hilversum and Daventry 5XX, as com- 
pared with that usually experienced in 
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partial deneutralisation. If the 
matter 1s gone into more thoroughly, 
it will be observed that the sets with- 


out reaction almost invariably make’ 


use of an anode bend detector, which 
does not introduce serious losses into 
the circuits. Indeed, | 
to formulate a rough-and-ready rule 
to the effect that reaction should be 
used with leaky grid condenser de- 
tection, but may safely be omitted 
when the rectifier operates on its 
lower bend. 

Many readers will no doubt be die: 
sirous of adapting recently published 
transformer, designs to grid detection 
circuits, and a few hints on the most 
convenient method of procedure may 
be of interest. Generally speaking, 
reaction may be most easily con- 
trolled by means of capacity, as this 
system does not call for any mechani- 
cal arrangement for swinging a coil. 
A circuit diagram, showing the con- 
nections, is given in Fig. 2; it will 


be seen that an H.F. choke is in-. 


serted in. series with the anode of 
the detector, in order that oscillating 
currents may be deflected through 
the reaction condenser (R.C.) and the 
reaction coil, 
extension to the secondary winding 
of the H.F. transformer.” To econo- 
mise in’ space, it is suggested that a 


- maximum’ capacity of some 40 micro- 


microfarads (0.00004 mfd.) should 
be used for the controlling conden- 
ser; a neutralising condenser will do. 

The position of the extra reaction 
winding with relation to the other 


ge bapenee be been onaatrecsesecd naneysanenttnrsamesenne restore tress rac esren sees’ 


| TRANSMITTERS’ NOTES 
| AND QUERIES. 
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his station at Antwerp, though Radio- 
Paris and the Eiffel Tower were slightly 
stronger. .With the shorter-wave stations 
the difference was more marked, Langen- 
berg being very strong and constant, 
while Brussels was almost inaudible. 
Daventry, 5GB, came in on its openin 
night at good strength, very steady, an 
with excellent modulation. On subse- 
quent days fading and slight distortion 
were observed. Mr. Era expects to return 
to Antwerp at the end of this month, and 
can then compare the reception at his 
home station with that observed while 
on his holiday. 
o0o000 

The Belgian station All is isting on 
telephony every day except Sundays 
between 16.30 and 17.30 and between 
20.00 and 25.00 G.M.T. on 33 metres. 


it is possible: 


which is wound as an. 
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transformer coils is shown in Fig. 3. 
As the space available will generally 
be small, fine double silk-covered wire 
may be used. ‘The necessary num- 
ber of turns for the 250-550 metre 
waveband is not likely to exceed 25 
(depending on the amount of damp- 
ing present), so the length of wind- 
ing will be only slightly over $in. 
with No. 42 gauge wire.. For the 
long waves about 75 turns of similar 


SECONDARY 


ie 


PRIMARY & ` 
NEUTRALISING ° 


WINDINGS 
N 


REACTION 
COIL A 


rig. 3.—Section through a typical H.F. 
transformer, showing disposition of re- 
action coil (in black) with relation tọ 
other windings. 

wire is sufficient ; this may be ‘‘ pile ” 
wound. ‘The reaction winding must 
be in the same direction as the 
secondary coil. 

A consideration of the diagram will 
show that there are six external con- 
nections to the H.F. transformers ; 
thus, if they are to be interchange- 
able, a base with the same number 
of pins must be provided. É 


Reports will be welcomed by M. de Bur- 
let, 5, Rue de la Liniere, Brussels. 
oo0oo0ooọo 

Mr. G. Regnier (EB4WW) was in two- 
way communication on August 7th for 
three-quarters of an hour with OH 6BDL 
in Hawaii. This is claimed to be the 
first direct communication by amateurs 
between Belgium and the Hawaiian 
Islands. Mr. Regnier was using the 


Levy aerial which is now so popular in . 


Belgium, and signal strength was re- 
ported good at both ends. 

oo0oo0oọ 
Short Waves from Troopship. 

Reports on his signals on 41.7 and 24 
metres are asked for by Mr. Thompson, 
ex GFY and GFR, now on board the 
troopship Dorsetshire, bound for Basra 
and Karachi. He intends to communicate 
with British amateurs after service work. 
llis call-sign 1s GDKB. 


Mr. T. P. Allen (Gi 6YW), of Belfast, 
to whom we are indebted for the above 
information, states that at 00.00 B.S,T. 
on September 29th signals were heard at 
R6 on approximately 45 metres. 
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` working tò this-end. However, it is only within the last 
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Multisstage H.F. Amplification —” Period ”- Cabinet Furniture-—The Patent Situation 
By A. H. MORSE, A.M.LE.E. 


NHE fourth annual Radio World’s Fair opened at the ‘‘ heater °’ A.C. valve (in which the filament heats but 
| the New Madison Square Garden, in New York, on is not itself the cathode) and that in which the filament 
September 19th, the opening being preceded by a > 
Mayoral proclamation inviting popular concentration upon 
the importance and beneficence of the new industry. 

The stability which, since its inception, the radio 
industry has coveted, seems now to be in sight, and is 
reflected in the exhibits. Organised and efficient govern- 
ment control of broadcasting, the clearing up of the patent 
situation—which is still proceeding—and the mortality 
among irresponsible manufacturers, are the main factors 


few weeks that many of the important manufacturers have 

acquired licences under the patents of the R.C.A., the 

Hazeltine and Latour Corporations, etc. ; and there can be | 
little doubt that in the intervening time few of these 
licencees have been able to modify their products in ac- 

cordance with their new scope and freedom in the matter. 

of design. Nevertheless, all the exhibits are of a high 

order of interest and merit ; all mark a distinct advance on 

the models of 1927; and very few show any sign of the 

disability which has been indicated. 

The metamorphosis from apparatus to furniture is com- | 
plete, and ‘‘ period ’’ cabinets abound. There is every- 
thing from ‘‘ William-and-Mary’’ to ‘‘ Lenin-and- 
Trotzky,’’ but in most cases the taste is excellent and the 
finish superb. 


Trend of Circuit Design. 


The technical objectives have obviously been simplicity, 
selettivity, and quality of reproduction. Range is no 
longer a prime consideration. 

License or no license, three stages of neutralised and 
tuned radio-frequency amplification, followed by a leaky 
grid detector and two stages of transformer-coupled audio- 
frequency amplification, seems to be the basis of almost all 
the sets exhibited. Here and there, there are four stages 
of radio and three of audio amplification, but they are 
rare. Resistance-capacity coupling seems to be most — 
popular ‘in kits, and a ‘‘ Pierce-Airo’’ receiver is exhibited 
with a combination ‘of resistance-capacity and transformer 
coupling in the audio stages. About 30 per cent. of the , 
sets make use of the new A.C. valves, and are indepen- l : 
dent of batteries. Honours seem to be divided between Fig. 1—Freed-Elsemann eight-valve fram e aerial receiver 
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New York Radio Fair.— 
takes ‘‘ raw A.C.’’ The former, however, is preferred for 


detection, but does not become operative for some seconds 


after the current is turned on. 

All circuits are screened, and in several cases the radio 
stages are doubly screened ; and there is invariably pro- 
vision for one or two power tubes in the audio stages. 
There are a few sets with single tuning control, but most 
have two. Filament rheostats have in some cases disap- 


Fig. 2.—An excellent example of the trend of design in America ; 
the Bosch Model 76 mains-operated receiver. 


peared ; provision for logging stations on tuning dials has 
almost completely gone ; and volume control is general. 
Plate rectification is noted in one set (Stewart- Warner), 
and most sets are equipped with R.C.A. valves, as is said 
to be obligatory on the part of R.C.A. licensees. (Inci- 
dentally there are about twenty independent valve manu. 
facturers in America.) 

Many manufacturers offer specially designed éonsoles 
to accommodate their table models, loud- speakers, and 
accessories, so that a purchaser may acquire a De Luxe 
set on the instalment plan. Much ingenuity has been 
shown in facilitating this combination. ° 


Loud-speakers and Gramophone Reproducers. 

The horn type of loud-speaker has given way to the 
cone, a number of which are oval, or eccentrically driven. 
There is also the Balsa-Wood loud-speaker, which seems 
to be gaining in popularity and which certainly lends itself 
to novel and decorative treatment. The exponential horn 
is a feature of the Kellogg console (Fig. 4), and models 
are exhibited by the Baldwin and Racon companies. Of 
freakish loud-speakers the most sensible are those incor- 
porated in useful tip-tables. 

The combined radio receiver and gramophone is not a 
novelty, but the combination is novel as a product of the 
radio factory, and there are three such in the Fair. Each 
is equipped with a magnetic pick-up for the gramophone 
and so adapted that the audio-frequency amplifier and 


Wireless 
World 


OCTOBER roth, 1927. 


loud-speaker is used in seprocuction from either part of 
the combination. 

There are about half-a-dozen magnetic gramophone pick- 
up devices adapted to feed through the audio stages to the 
loud-speaker of any radio receiver. The improved repro- 
duction resulting from the use of these devices is putting 
new life into the gramophone trade, which is thus getting a 
hair of the dog that bit it. Still closer co-operation be- 


tween the radio and gramophone trades seems therefore to 


be imminent, and certainly there will be radio exhibits at 
all subsequent gramophone shows. | 

Freed-Eisemann exhibit a Simon marine radio direction 
finder of very efficient appearance, indicating further com- 
petition in the marine field; and the R.C.A. exhibit a 

machine which automatically tests the characteristics of 
valves and passes on to a packing table ae those which 
are up to specification. - 


. | Typical Designs. ; 

“Among so much excellence it is difficult to ‘select models 
for special mention, but-the following each have some 
special interest amongst the consoles. 

Fig. r is a F reed- Eisemann socket-power, : eight-valve 
(4-v-3) neutrodyne, loop-operated, tea-wagon model. The 
list price of this set is £98 1os., complete with power unit 
and loud-speaker; and it is likely to be popular for 
apartment-house use, for meen it is oes pony 
intended. 

Fig. 2 illustrates the Bosch Model 76.. Itisa six-valve 
(3-v-2) set of excellent design and performance: , The 
chassis is of pressed steel, and the tuning dial is cali- 
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Fig. 3.—A moor generator is incorporated in the Day-Fan con- 
sole. The total power supplied to the set is 300 watts. 
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New York Radio Fair.— 
brated arbitrarily and in kilocycles. 
rately tuned by the lower left-hand knob. 
power unit for socket operation, and built-in loud-speaker, 
this set sells for £59. 

Fig. 3 is the Day-Fan motor-generator 


The aerial is sepa- 
Complete with 
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Fig. 4.—The Kellogg Model 510 working from A.C. mains in- 
corporates a built-in loud-speaker horn of exponential type. 


It is claimed that the maximum 


six-valve (3-v-2) console. 
Filaments are in 


power taken by this set is 300 watts. 
series. The list price complete is 470. 

Fig. 4 shows the Kellogg Model 510. This is an all- 
A.C. set using seven McCullough valves (4-v-2) and 
equipped with a built-in exponential horn? It is induc- 
tively tuned, each of the four radio stages having a five- 
tapped inductance whereby the required avaveband is 
selected, and a few variometer turns for precision tuning. 
Th¢ tapping and variometer adjustments are respectively 
ganged into two controls, and the operation is very simple. 
Overlap is negligible, and the quality of reproduction is 
particularly good. The front of the console (which is open 
in the illustration) is closed by means of sliding doors, an 
arrangement which not only makes for beauty “but effects 
an economy of room space. The set retails for £99 
complete. 

Fig. 5 illustrates the Radio Corporation’s Radiola 32, 
which embodies an eight-valve superheterodyne, a Type 
104 (baffleboard) loud-speaker, a rotatable loop aerial, and 
a power-amplifier unit designed to operate off the lighting 
current (A.C. or D.C. as may be specified). The wood- 
work is exceptionally beautiful, and the set retails for 
£179 complete. 
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Fig. 6 illustrates the Stromberg-Carlson radio-gramo- 
phone Model 744. This set is equipped with a concealed 
loop aerial and seven valves (4-v-2). The gramophone is 
fitted with a magnetic pick-up which feeds through the 
audio stages of the radio set into the loud-speaker. A 
key is provided on the front of the panel for switching 
from radio to records. The complete set, with built-in 
socket-power unit and separate Joud-speaker, lists at 
£249. It constitutes an excellent and extremely useful 
piece of furniture. (The Freshman Co. exhibit and offer 
less elaboraté but similar combination for £70.) 

The most interesting table models are perhaps the Radio 
Corporation’s Radiola 17 (Fig. 7) and the Crosley ‘‘ Band- 
box.’’ The former is the ultimate in compactness and 
neatness. It contains six A.C. valves (3-v-2) anda H.T. 
and grid bias battery eliminator, and its overall dimen- 
are 74x 8} x 255%in. The. list price, without 
valves, is £26, a price to conjure with, 

The Crosley ‘‘ Bandbox’’ has substantially the same 
radio circuit as Radiola 17, but has added ‘‘ Ac ‘uminators”’ 
(cam-adjustable book-condensers for precise tuning of two 
of the radio stages), and has no battery eliminator. Its 
dimensions are 54 x 7% x 174in., and it sells for £11 (or 
£413 for A.C. operation) without valves. An appropriate 
25- or 60-cycle H.T. and grid bias eliminator is offered 
for £12, so that a socket-power, six-valve (A.C.) com- 
bination may be obtained for £25 without valves. 
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Fig. 5.—Radiola eight-valve superheterodyne designed ‘or A,C. 
or D.C. mains. 
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New York Radio Fair.— 

There is a good display of well-made parts, accessories, 
and kits, including about a score of the last at prices from 
47 to £17 per kit. British prestige is well maintained 
by the Amplion and Ferranti exhibits. 
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Fig, 6..-The Stromberg-Carison combined gramophone-receiver 
` which sells at the equivalent of £249. . 

A clever remote-control device for single tuning dial 
socket-power sets is exhibited by the Algonquin Electric 
Co. It consists of two units connected by a seven-wire 
cable. One unit rests on the receiver, and contains a small 
motor, etc. The motor is geared to the tuning spindle of 
the set by means of a chain and sprocket wheels. The 
other unit, which may be disposed where most convenient, 
is equipped with a voltmeter calibrated in wavelengths, 
two push-buttons for controlling the clockwise or counter- 
clockwise motion of the motor, and a. rheostat switch 
whereby the volume is controlled and the power switched 
on or off. 


a 


New * Osram ” Valves. : 
The two new “Osram” valves, 
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The way in which the wavelength is indicated on the 
remote-controller is very ingenious. The sliding contact 
of the potentiometer is attached to a worm which is driven 
by the motor, and by adjustment the receiver dial and the 
potentiometer are at zero at the same time. The potentio- 
meter slider is electrically connected to the remote vol:- 
meter, which is so calibrated and adjusted that it indi- 
cates the wavelength to which the receiver is tuned. Once 
the correct adjustments are made they are said not to vary. 

A simple model for battery sets is also-sshown. In this 
remote control is effected through a sort of Bowden wire to 
a worm drive on the tuning dial. Remote control of the 
volume and power is éffected as in the more elaborate 
instrument. ae . 
The Patent Situation. =“ 

From the point of view of the broadcast listener, the 
engineer, the artist, or the large manufacturer, the Fair 
and its implications are eminently satisfactory. To the 
small set manufacturer, who is unable to guarantee a 
minimum yearly royalty of $20,ooo—which, according to 
reports, is what the R.C.A. demand for a licence—they 
may not look so good. In order to meet the situation five 
of the latter have already merged their. resources, and 
others may follow suit. Upon those who cannot or will not 
depends very largely the continuance of the present trend 
towards trade stability, and there is some ground for their 
argument that this large minimum royalty discriminates 
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Fig. 7.—The Radiola No. 17 ‘table model ’’—a six—valve set 
with built-in A.C. battery-eliminator. 


against them. Meantime there are still a number of set 
manufacturers who claim to be independent of R.C.A. 
sand other patents, and the chairman of the Government 
Radio Commission’s reported leaning towards crystal-con- 
trolled receivers is already having an unsettling effect. 


be easily recognised as the popular Am- 
plion Junior Cone Speaker, A.C.1, which 


namely, S625 and KHI, are fully de- TRADE NOTES. has been fitted with a hinged piece so 
scribed and their characteristics explained that it can stand either vertically or hang 
in the current number of the “ Osram” fee sssccsesesesesseese s be seessoreracseress seeeeeencesesaseee eroe ceee from a picture rail. ‘ 

G.E.C. Bulletin, published by the General «Standard ” equipment installed in 0000 


Electric Co., Ltd., Magnet House, Kings- 
way, W.C.2. 


oo090 


“ Standard °” Broadcasting Booklet. 
An exhibit which attracted a large 


different parts of the world. The de- 
scription deals with the whole of the 
instrument, from the microphone in the 
studio to the aerial tuning unit. We 
understand that interested readers can 


Catching Whales by Wireless. 

Wireless under novel conditions is de- 
scribed in a new pamphlet, No. 239, 
issued by the’ Marconi Co., dealing with 
Marconi wireless * telephone equipments 


amount of attention at the National Radio 
Exhibition was the “Standard” broad- 
casting equipment on the B.B.C. stand. 
An interesting booklet has now been 
issued by Messrs. Standard Telephones 
and Cables, Ltd., the manufacturers of 
the transmitter, giving illustrated parti- 
culars, not only of the equipment on view 
at Olympia, but of several other types of 


obtain a copy of the booklet on applica- 
tion to the company at Bush House, Ald- 
wych, London, W.C.2. 


o0o000 rs 
The Amplion Junior Cone Speaker. 

We regret that the loud-speaker illus- 
trated on page 423 of our issue of Sep- 
tember 28th was erroneously described as 
a G.E.C. product. The instrument will 


designed for whalers and trawlers. „Many 
photographs are included, showing whal- 
ing vessels at work, and they go to 
show how invaluable wireless has become 
in securing intercommunication in whal- 
ing fleets. The important feature of the 


. Marconi .apparatus. is that it can be 


operated without any skilled attention 
whatever. 


A. 35 


s 


Tn aeee 


Se. ee SS, 


‘OCTOBER 12th, 1927. 


Events of the Week in Brief Review. | 


a 


' INTERNATIONAL BROADCASTING 
. SHOW IN MARCH. 


An International Broadcasting Ex- 


hibition is to be held in the Palace of ` 


Arts in Liège from March 10th-25th, 


1928. 
0000 
CANADIAN TELEPHONY SERVICE 
OPENED. 


Great Britain and Canada became 
linked by beam telephony on Monday, 
October Srd, when the Prime Ministers 
of the two countries exchanged greetings 
between London and Ottawa. 

No snitablé beam station yet exists in 
Canada, and communication is therefore 
carried out from Canadian cities via land- 
line to New York and Rocky Point. 


a eE 
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The service is available between 12.30 
p.m. and 11 p.m. (G.M.T.), and the 
charge is the same as that for calls be- 
tween this country and America, .viz.,; 
£15 for three minutes. 
it is merely necessary to ask the exchange 
for ‘‘ Canadian Service.” 

oo0oo0o 


- NOT: LUXURIES. 
Anxiety is being manifested in Aus- 
tralia over the growth in “luxury ” 
imports, one of the items coming under 
review being wireless receiving sets and 
valves. But these are necessities, not 
luxuries ! 
0000 
MAGISTRATE AND THE WIRELESS ACT. 
` An interesting magisterial interpreta- 
tion of the Wireless Telegraphy Act 
occurred last week when Mr. Gattie, at 
the Tower Bridge Police Court, ordered 
William Trinder, of Bermondsey, to pay 
a fine of £5 and £2 2s. costs on a 
summons of installing a wireless set 
without a licence, but dismissed on pay- 
ment of 2s. costs a second summons for 
working the set without a licence. 

The defendant admitted that the set 
had been installed since Easter, and that 
he had been testing sets for two years. 
Many people must have wondered why 
the law makes it a double offence to instal 
and operate an unlicensed receiver, seeing 
that the operation of a set follows the 
installation of that set as night follows 
day. 


To call Canada | 


‘BOTH TO BLAME? 

_ The bad. weather is now being blamed 
for causing poor wireless reception. This 
is in pleasing contrast. to the off-repeated 
charge that wirelese is responsible for the 


bad weather. nae 
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ARTIST'S WIRELESS PHILANTHROPY. 


Mrs. W. H. Travis, a “Manchester” 
artist, is offering. for sale a selection of 
her, water-colour paintings at the Collec- 
tors’ Gallery, Mount Street, for the pur- 
pose of providing. wireless sets for im- 
poverished ard bedridden people in the 


Manchester and Salford districts.” ` 
0000 hi 


NEW BELGIAN WIRELESS STATION. 

An interesting new station was opened 
last week at Ruysselede, near Bruges, by 
means of which Belgium is able to com- 
municate directly with the Congo and 
America. Both long and short wave- 
lengths are used. The station covers an 
area of 358 acres, says The Times, and 
the aerials are slung between eight 
pylons each 930ft. in height. 

The first message transmitted was one 
from the King of the Belgians to the 
U.S. President, assuring him of the 
friendship of the Belgian people for the 


United States. 
0000 


HIGHER POWER. AMERICAN VIEWS. 

The movement in favour of higher 
power for broadcasting stations is finding 
an advocate on the other side of the 
Atlantic in Admiral W. H. G. Bullard, 


LONDON'S NEW WIRELESS STATION. Work is eerily procecding at Mitcham Common on the erection of a new station for 
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chairman of the U.S. Federal Radio Com- 
mission, 

“I have got it into my head,” said 
Admiral Bullard recently, ‘‘that the 
power of all stations could be increased 
100 per cent., provided that the location 


of the station frees it from local troubles, . 


that -frequencies are kept constant, and 


that the character of the wave is pure.” - 


Another view was -expressed by a 
Chicago resident who wrote contending 
that all disturbance in the ether would 
he dispelled instantly if every. station 
were limited to a power of 5 watts! 


M . 0000 °\ 
TASKS BEFORE THE WASHINGTON 
r CONFERENCE. 


The International Radio Telegraph 
Conference was opened at Washington on 
October 4th by the President of the 
United States. Mr. Hoover, U.S. Secre- 
tary of Commerce, was elected to the 
chair. ` 7 

It is expected that the deliberations 
of the conference wil! last several weeks. 
A very large agenda has to be tackled, 
the questions under consideration includ- 
ing 1,800 separate items. 

Among the proposals made by Great 
Britain is the limitation of the use of 
damped waves by ships to those of 600 


and 800 metres. 
000 


TESTING WITH 60,000,000 CYCLES 
PER SECOND. 
Experiments in 5-metre transmission 
and reception are being .conducted by the 

engineers of W.G.Y, Schenectady. 

In the next test, to be carried out be- 
tween Schenectady and New York, the 
transmitter will be situated at a height 
of 300 feet within sight of the Woolworth 
Building, on the roof of which the re- 
ceiver will be iocated. The transmitter 
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embodies two new four electrode air- 
cooled valves in the special oscillator cir- 
cuit connected directly to the eight-foot 
aerial. It ıs tuned at a distance of 
ő00ft. by means of a rope-drive vernier 


control. ` 
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FORTHCOMING EVENTS. 


a . WEDNESDAY, OCTOBER 12th.`- ` ; 
: . Stretford and District Radio Society.—At : 
: 8 p.m.` At 6a, Derbyshire Lane. Ques- : 

tion Night. - . i a: 


Tottenham Wireless Society—At 8 p.m. 
‘At. 10, Bruce Grove, N.17. Lantern : 
Lecture: ‘* Across Europe with a-: 


Radio-equipped Car,” -by Capt, L. F. 

Plugge. (Special invitation extended to 
local branch of Wireless League.) | 

Muswell Hill and District Radio Society. 
-At 8 pm. At Tollington ` School, 
Tetherdown, ‘ Lecture. and Demonstra-. 
tion: “ Liquid Air,” by Mr, Allen J. 
Bremner, B.Sc. 


. FRIDAY, OCTOBER 14th. Lo 

Radio Society of Great Britain.—Informal 
Meeting.. At 6 p.m.. At the Institution. 
of Electrical Engineers, Savoy Place, 
W.C.2.` Discussion: ‘‘ Short Wave Aerial 
Systems.” - a S 


MONDAY, OCTOBER 17th. 
Hackney and District Raglio Society.—At : 
8 p.m. At Hackney Electricity Halls, : 
Lower Clapton Road, E.5. Discussion 

on “Utilising D.C. Mains for 

Supply.” 

WEDNESDAY, OCTOBER 19th. : 
Golders Green and Hendon Radio Society.— : 


: At 8 p.m. At tho Club House, Willi- 
: field Way, N.W.11. Lecture: “Perfect 
: Reproduction (with special reference to 


Transformers),” by Mr. R. 


Garside (of 
Messrs, Ferranti, Ltd.). 


INTERNATIONAL EXHIBIT OF WIRELESS 
APPARATUS. 


Reference was made in our issue of Sep- 
tember 28th to an interesting exhibit of 
British and foreign wireless apparatus on 
show at Messrs. Whiteley’s, Queen’s Road, 
Bayswater. We now learn that the exhibi- 
tion will remain open until Saturday next, 
October 15th. 


OCTOBER z2th, 1927. 


The display, which will be found on the 
third -floor`of the store, includes British 
valve-testing apparatus in operation. ` En- 
trance to the exhibit is free. 

S oo0oo0oọ0 


_ | THE EXHIBITION SEASON. 


The past week has seen two successful 
wireless exhibitions, at Belfast and York 


‘respectively. The Belfast show was held 


in the- Ulster Hall, and an interesting 
feature was the broadcasting of the Chil- 


. dren’s Hour by the B.B.C. in.a small hall 


adjoining. 

The York exhibition was held under the 
auspices of the York and District Radio 
Society, and was notable for a display of 


| amateur-built apparatus. 


ooo0o°o 
AN IMPORTANT BOOKLET. 

“What is Amateur Radio?” is the title 
of an important booklet just issued by the 
Incorporated Radio Society of Great 
Britain from their offices at 53, Victoria 
Street, S.W.1. The many and varied ac- 
tivities of the Society are set forth in a 
manner which cannot fail to interest even 
the casual reader, who may learn for the 
first time that the “R.S.G.B.,” as it is 
familiarly called, includes in its member- 
ship nearly all the amateur transmitters in 
the country, possesses a special ‘section for 
the development of wireless in schools, and 
has a history dating back to 1913. 

Copies of “What is Amateur Radio?” 
can be obtained-direct from the Society, 
price ld. to cover postage. 

9000 
60-MILE INAUGURAL SPEECH. 

A science exhibition held at the White 
Rock Pavilion, Hastings, last week, wa; 
opened by Sir Henry Lunn in a speech 


from London conveyed by landline and 
distributed by loud-speakers. 


TRANSMITTERS ALL. Members of the Transmitter and Relay Section of the Radio Society of Great Britain ae. Il 
the occasion of their annual convention, held at the Institution of Electrical Engineers on September 30th and October Ist. i 
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A Practical Threes 
valve Receiver with 
One H.F. Stage. 


By F. CHARMAN. 


4 | SHE recent development of short waves has brought- 


forward the need for a really sensitive receiver for 
these waves. Remarkably strong signals may be 
obtained with a plain detector and one L. F. stage at 


‘times when atmospheric conditions are favourable, but 


at other times, especially when it is desired to receive tele- 
phony, one feels. the need of something more sensitive 
than the two valves. Another stage of L.F. amplification 
on the receiver is not a satisfactory solution of the diffi- 
culty, as the reception of telephony still entails very 
careful adjustment of the reaction control. 


valves will perhaps be satisfactory, but it is expensive to 
build and expensive to maintain. A stage of high-fre- 


quency amplification before the detector will, however, 


provide much stronger sonal to the detector valve, thus 


~ 
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Fig. 1 —Single stage of tuned anode H.F: amplification stiowing 
z eee EVALYE capacity, - 


giving more latitude of -reaction aoi the- advantage of 
which should outweigh the disadvantage of having another 
Actually this has been round to be the 


circuit to tune. 
case :in practice. ` 


Moreover; it must be borne i in ‘mind that thie addition. of . 


a good.H.F. stage to the: recéiver lessens ‘the. amount: of 


- radiation. from the oscillating: detector. valve, which has | 
become. ai growing nuisance : with. the rapidly. increasing . 


number of short-wave-receivers. ` The oscillation problem 
is even more difficult on short waves than-on broadcast 
waves, as the oscillations radiated, due to thé increased 
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H.F. AMPLIFICATION ON SHORT WAVES. 


A carefully ~ 
designed superheterodyne receiver employing sik Or seven: 


produces two undesirable’ effects. ` 


519 


efficiency of the aerial system at high frequencies, are 
liable to be heard over much greater distances. 

The difficulties of providing H.F. amplification on 
wavelengths below, say, 75 metres have up to the present 
been insuperable, if one may judge by the obvious wide- 


spread desire for a short-wave H.F. amplifier and the lack 


of published contributjons on this subject. It has 
always appeared to the writer that with a thorough under- 
standing of the principles of neutralisation of valve capa- 
cities, the main difficulty of constructing a Short-wave 
H.F. amplifier would be overcome. Perhaps, therefore, 
a brief reference- to these principles would be advisable 
before proceeding with the description of a type of receiver 
which has been developed in the laboratories of the Igranic 
Electric Co., Ltd. 


Neutralising Valve Capacity. 
In such a circuit as that shown in Fig? 1, ‘which repre- 


sents a single stage of H.F. amplification, thé capacity 


in the valve between the plate and grid: (shown dotted) 
The ‘first is that’ a 
coupling exists between the two’ tuned circuits, plate and 


_ grid, which occasions an alteration of. the tuning of one 
circuit as the other is brought toward resonance with it. 


The other undesirable effect is a feed- back of a fraction 
nf the oscillating voltage on the anode to the grid, and 


the voltage fed back may, at.certain tunings, arrive at the 


grid in such a phase as to encourage the generation of 
oscillations -in the circuit. Both effects’ become. increas- . 
ingly great as the wavelength becomes shorter, and on the 
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Fig. 2.—H.F. stage with transformer. coupling (tuned secondary). 
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H.F. Amplification on Short Waves.— 
wavelengths we are considering the first is so great as to 


render it almost impossible to tune-in a signal, “whilst the . 


oscillations generated by the valve are so strong that the 
valve assumes a condition which is extremely unfavourable 
for its operation as-an amplifier. 

It may be argued that, as the receiver is required to work 


on the threshold of oscillation, or even in an actual oscil- , 


lating condition, it does not matter whether it is neutral- 
ised or not, provided that it is controllable. Both theory 
and practice condemn this view, inasmuch as what is re- 
quired is that the damping effect of the H.F. valve should 
be removed from the anode circuit. This is not possible 
unless neutralisation is resorted to, since the aerial circuit 
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Fig. 3.--Neutralised tuned anode circuit. 


goes into oscillation before sufficient reaction can be ap- 
plied to reduce the damping imposed upon the anode cir- 
= cuit by the H.F. valve. 

If, instead of the ‘‘tuned anode” 
Tig. 1, one substitutes an H.F. transformer, as in Fig. 2, 
matters are very much the same as before. Unless coup- 
ling between the primary and secondary of the transformer 
is very loose, the electrical constants of the secondary are 
effectively transferred to the primary, and vice versa, in 
such a manner that the whole transformer behaves as a 
tuned anode system, and the condensers still exercise a 
distuning effect on each other, and the considerations of 
the previous paragraph still apply. To loosen the coup- 
ling would reduce the distuning effect, but to loosen it 
sufficiently to minimise the effect would involve such a loss 
of voltage on the secondary that the amplification of the 
stage would be completely lost. Also, even with the 
loosest coupling, the inductance of the primary is still suf- 
ficient on short waves to maintain the reaction effect in the 
H.F. amplifier. 


The H.F. Transformer. 

Both troubles may be overcome by ordinary neutralisa- 
tion of the valve capacity, and a typical circuit for this is 
shown in Fig. 3. Here a coil L, is coupled to the anode 
coil L, so as to form a voltage transformer, and the two 
coils are arranged so that the oscillatory voltage supplied 
to the neutralising capacity C, at the end of L, is oppo- 
site in sign to that of the anode of the valve. Now if the 
transformer L, L, has 1-to-1 ratio, and C, is made equal 
in value to the grid-plate capacity of the valve, then the 
winding L, will supply to the grid a voltage equal and 
opposite to that fed back to the grid z7a the inter-electrode 
capacity. There is thus effectively no feed-back, and the 


arrangement of. 
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circuit cannot generate oscillations due to this cause. Also, 


for the same reasons, the anode and grid circuits do not 


now distune each other. -The voltage may be stepped 
either up or down from L, to L,, when C, will be stepped 
down or up respectively in the same ratio. It is generally 
convenient to have some step down from L, to Ly. 


Uniform Neutralisation. 

The commonest fault in the construction of neutralised 
receivers is the arrangement of the coils L, and L, so that 
they do not behave as a pure voltage transformer. In 
order to fulfil the requirements of neutralisation, the 
coupling between these coils must. be very tight, that is 
to say, the coils must have a coupling coefficient of nearly 
unity, a condition very hard to realise in practice. Any 
lack of coupling is termed ‘‘ magnetic leakage,” and as 
far as neutralisation is concerned this can be represented 
by a so-called ‘‘ leakage inductance,’’ not coupled to L, 
but in series with the condenser C, and the coil L,. Asa 
result, less capacity is required to neutralise the valve 
capacity, and, unfortunately,’ since we are balancing a 
capacity against a capacity and an induċtance in series, 
the value of neutralising capacity, C,, required will 
alter with change of wavelength. This means that if 
we adjust the neutralisation for, say, the maximum wave- 
length of the range of the coils and tuning condensers, 
when we tune about half-way down the receiver will prob- 
ably be badly deneutralised and go into oscillation, and the 
less tuning condenser one has in circuit the worse will the 
trouble become. The value of C, required decreases with 
wavelength, the change in value being most rapid on the 


. lower wavelengths of the tuning range. 


In practice, “due to the resistance in the grid circuit, a 
certain amount of deneutralisation is permissible without 
loss of efficiency, and one is therefore allowed a small 
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Fig. 4.—A system of neutralisation giving good results on short 
wavelengths. 

amount of leakage inductance, provided it does not throw 
the neutralisation out beyond this limit. However, if the 
receiver is being used with reaction to receive C.W. sig- 
nals, one can hear the distuning effect between anode and 
grid circuits as a change in the beat-note, unless the re- 
ceiver is exactly neutralised, and on short waves this dis- 
tuning, although amounting to only a small percentage of 
wavelength, may be sufficient to change the beat note 
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H.F. Amplification on Short 

Waves.— | 
beyond the limits of audi- 

bility. This effect must be 
reduced within reasonable 
limits if we are to have a re- | 

ceiver which’ is comfortable | 

'tohandle. As will be shown 
later, the fulfilment of this 
need calls for special care in 
the design and layout of the 
receiver. 

In the first experiments 
with H.F. amplifiers ` on 
short waves several neutral- 
ising arrangements were 

‘tried, and the circuit which 
showed most promise is that 
given in Fig. 4. 

The circuit represents. a 
transformer-coupled H.F. 
amplifier, with reaction ap- 
plied to the detector valve in 
the most popular manner. It 
will be seen that the neutralising winding L,L, is 
divided between the grid coil L, and the plate coil L, of 


| the amplifier. 


Keeping H.F. out of the Batteries. 

Experiments with a receiver of this type indicated some 
interesting points. First, it is essential to keep H.F. cur- 
rents from entering the H.T. battery, and this is done 
with the aid of H.F. chokes, as shown in the complete 
circuit diagram (Fig. 5). The two chokes in the detector 
plate circuit, together with the two 0.0005 mfd. con- 
‘densers shown, represent a good H.F. filter, which has 
been found essential at this point, to overcome the annoy- 
ing L.F. howl at the threshold of oscillation, so common 
in short-wave receivers. 

Another point of great importance is the careful exclu- 
sion of H.F. currents from common paths. As shown in 
Fig. 5, the closed circuits L, C, and L, C, L,, are wired 
up as such, the coil L, being connected straight across 
the tuning condenser C,, and the leads to grid and fila- 
ment are taken off this circuit afterwards. The length of 
the leads shown in thin lines in Fig. 5 is not important, as 
these carry practically no H.F. current, and there is not 


rig. 6 Connecting leads from closed H.F. circuits are run parallel and close together to avoid 
leakage inductance. 
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Fig. 5.—Complete circuit diagram of three~valve short-wave set with one stage of H.F. amplification. 


likely to be any appreciable H.F. voltage drop along 
them. The same is done with L}, C, L}, and all leads 
returning to the filament of the amplifier valve are con- 
nected straight to the valve-holder, and not to the nearest 
point in the filament lead. This makes the amplifier a 
separate entity not mixed up with the detector circuit. The 
same considerations are given to the detector to make it 
exclusive of the L.F. amplifier. 


Layout and Wiring. 

A third point of great importance is also concerned with - 
the layout and wiring. For the reception of short waves 
it is necessary to use coils of only a few turns, and the 
reader will see that if we have a coil of only two turns, 


connected to the remainder of its closed circuit by about 


a foot of leads, then the leads will embody a considerable 
portion of the inductance of the closed circuit. Now it 
has been pointed out that certain couplings must be very 
tight if one is to have a nicely nentralised receiver. This 
applies to L, L, and L, L, (Fig. 5), and if we wish reac- 
tion control to remain fairly constant over the whole tuning 
range it also applies to L, L,- 

Now with care neutralising coils can be made to odpi 
very tightly with their tuned ` 
windings ; but the inductance 
of the leads joining L, to 
C,, L, to valve and L.T. — 
through the by-pass con- 
denser shown, and L, to L, 
represent leakage inductance 
as described earlier, and 
hence, to make the receiver. 
such that no attention to the 
neutralising condenser is 
necessary during tuning, one 
must wire it with leads of 
very low inductance. This 
-may be achieved to a suffi- 
cient extent by running the 
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-H.F. Amplification on Short Waves.— 


connecting leads of all closed circuits parallel and close 


together, as indicated in Fig. 6, which shows the method 


of wiring in schematic form, closed circuits being in heavy 


lines. This does not give perfect neutralisation, but gives 
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Fig. 7.—Section through coupling coils showing tuned circuit and 
neutralising windings and method of connection. 


a near enough compromise to allow of comfortable use of 
the receiver without any other attention to the neutralising 
condenser than the initial adjustment. 

As regards the L.F. stage, if it is desired to receive 


telephony it is advisable to use a transformer with a very 


high primary impedance, such as the Igranic ‘‘G’’ type 
34:1, to suit the high filament-plate resistance of the de- 
tector valve. However, for the reception of Morse signals 
from a congested ether, it may prove more advisable to 
employ a L.F. amplifier which has a peaky characteristic, 
with a much greater amplification at one frequency than 
at others. In this way a slight extra selectivity is 
obtained. To obtain this condition an Igranic ‘‘G”’ type 
7 : Í transformer has been used in the plate circuit of the 
high-impedance detector valve, which combination would, 
of course, be entirely wrong 
for broadcast reception, as 
the 7:1 transformer is in- 
tended to follow a low-im- 
~pedance valve. 

An extra stage of L.F. 
amplification may be added 
to the receiver’ without the 
introduction of any harmful 
effects, since, with the care- 
ful filtering arrangement 
shown in Fig. 5, and with 
isolation of the stages, no 
H.F. enters the L.F. ampli- 
fier. 

Any stray capacities be- 
tween parts of the plate and 
grid circuits of the detector 
and the input of the ampli- 
fier are not completely bal- 
anced out by the neutralisa- 
tion of the amplifier, and the 
result is peculiar. The de- 
tector is set just on the 
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threshold of oscillation, and the circuit L,C, is tuned 
through resonance with the detector circuit. As L,C, 
passes through resonance with L, C,, the receiver exhibits 
a tendency to pass over the threshold of oscillation, in the 
direction of either increased or decreased strength of oscil- 
lation, according to the phase of the resultant voltage fed 
back to the amplifier by the various stray capacities. 

For example, it was found with one receiver built up 
in which the reaction condenser was within fair proximity 
(about 8in.) to the condenser C,, that when the amplifier 
was properly neutralised the reaction effect of the feed- 
back was. equivalent to several degrees of rotation of the 
reaction condenser. The detector was set on the threshold 
of oscillation, with C, off tune, and when C, was tuned 
in to resonance with the detector oscillation built up 
strongly, and it was necéssary to decrease the reaction con- 
trol by about 10 per cent. When the mutual inductance 
between the primary and secondary of the transformer 
L, L, was reversed, by reversing the direction of one of the 
windings, the ‘‘ peak ” effect of the tuning of L, C, upon 
the reaction became a ‘‘ valley,’’ so that more reaction was 
required to produce oscillation when the two tuned circuits 
were in resonance than when they were tuned to different 
wavelengths. In either of these conditions the receiver 
was not comfortable to handle, owing to the difficulty 
involved in tuning. . 


Screening Essential. 

The effect just described can, however, be controlled to 
any degree by careful screening of the various parts of the 
receiver, and it has been found of advantage to arrange 
for the tuning of L, C, into resonance with L, C, to bring 
a very slight increase in the strength of self-oscillation of 
the receiver, and a great deal of time was spent, and 
several receivers built up, to determine the simplest way 
of controlling the amount of ‘‘ peak” to the desired ex- 
tent, at the same time using the minimum amount of 
screening. 

It w ill have been appreciated from the remarks on the 
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H.F. Amplification on Short Waves.— 

subject of leakage inductance that some very special con- 
struction is necessary for the transformers employed in a 
receiver of this type. As a result of considerable experi- 
ment a novel form has been adopted, the principle of 
which is illustrated in Fig. 7. The windings of the trans- 
formers, as will be seen from this figure, are supported on 
a cylindrical former in which is cut a screw thread the 
depth of which is about twice its width. In the base of 
this thread a wire of narrow gauge is situated ; this is the 
- neutralising winding, and: 
since it carries no appreciable 

high-frequency current it is 

advantageous to keep the 

‘gauge of wire down to a low 

value. On the top of this 

winding, and supported by 

the sides of the groove, the 

main winding is situated, the 

gauge of wire being so 

chosen that there is adequate — 
spacing between the two 

windings. A transformer of 

this type gives a very good 

approximation to unity coup- 

ling and at the same time 
little mutual capacity. 

As it is desirable to employ 
a step-down arrangement for 
the neutralising transform- 
ers, the inner windings have s 
been constructed in two halves, which are connected in 
parallel. This has the advantage of reducing the stray 
voltages on leads, etc.; and making the neutralising con- 
denser of a conveniently large value to handle. 

‘Fig. 8 shows a receiver which has been built up by the 
Igranic Electric Co., as the outcome of this experimental 
work, and which has the commercial advantages of sim- 
plicity of construction and comparatively low cost. It, is 
built up to the complete circuit shown in Fig 5, and is at 


Loud-speaker Results with a Crystal. 
Although the recent Radio Exhibition 
demonstrated the decline in the popular- 
ity of the crystal receiver a number of 
people still object to the work entailed in 
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present provided with two ranges of coils, to cover ap- 
proximately 15 metres to 70 metres, but there is nothing 
to prevent the extension of the range of the receiver by 
the addition of extra ranges of coils, so as to bring it up 
to the broadcast wavelengths. Fig. 9 shows another 
similar receiver, complete with coils. | 

With such a receiver it has been possible to receive loud- 
speaker telephony.from WGY on 32.7 metres and KDKA 
on 63, and also, at 3 p.m., from 2XG on 17 metres. Also, 
on a night when reception was so poor that on a single 


Fig. 9.—Another experimental set with valves and coils in position. 


detector and one L.F. it was not possible to resolve the 
telephony from the carrier waves of WGY and KDKA, 
full loud-speaker volume has been obtained with the addi- 
tion of one extra stage of L.F. to the receiver illustrated 
in this article. | . | 

In conclusion, the writer wishes to express thanks to the 
Igranic Electric' Company for permission -to publish the . 
experimental work described above, which has been carried 
out in their laboratories. 


from the South Coast. Music was sup- . 
plied from a- gramophone using a Wood- 
ruffe pick-up followed by three stages of 
R.C. amplifiers making use of “ Osram ” 
LS5B valves and two ‘‘Osram” LS5A 
valves in parallel, 400 volts from the 


the supervision, of batteries in a valve set. 
It was with interest, therefore, that mem- 
bers of the Tottenham Wireless Society 
listened to a lecture by Mr. G. F. Taylor, 
of the New Wilson Electrical Manufac- 
turing Co., on the Magnetic Bar Ampli- 
fier, a device for obtaining loud-speaker 
results from a crystal set without the use 
of valves.. Its construction was fully ex- 
plained by the lecturer, who then 
demonstrated, first with a crystal receiver 
and later with a single valve set. 
good crystal strength, quite comfortable 
volume was. secured on the loud-speaker. 

The Society has prepared an interesting 
syllabus for the ensuing months. At 
this-evening’s (Wednesday’s) meeting, to 
be held at 8 o’clock, Capt. L. F. Plugge 
will. give a lantern lecture describing his 
journey across Europé with a radio- 
equipped car. | 
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Hon. Secretary, Mr. A. G. Tucker, 42, 


= Drayton Rd., Tottenham, N.17. 
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The Western Metropolitan Rally. 


Through the kindness of the Lyons 


` Sports Committee, an interesting gather- 


ing recently ‘took place of over 100 


: members from the following radio socie- 


ties :—Golders Green and Hendon, Ken- 
sington, Lyons, Muswell Hill, Selfridges, 
Tottenham, Western Postal District. The 
gathering was organised by the Group 
Representative, Lt.-Col. H. Ashley 
Scarlett, D.S.O., and was held on the 


` athletic grounds of Messrs. Lyons and Co. 
' at Sudbury. 


After an exciting mixed 
double . tennis tournament.a dance took 
place in the ball-room, the proceedings 
suddenly developing into unexpected large 
proportions by the arrival of 200 guests 


C.A.V. high-tension units and two ball- 
room Celestion loud-speakers. The re- 
sults demonstrated the fact that such an 
installation is capable of splendid effects. 
Thanks are due to the following firms for 
their generosity in presenting prizes :— 
Messrs. Graham and Co., British 


` Thomson-Houston, C.A.V., G.E.C., and 


McMichael, Ltd. 
- 0000 
New Apparatus Demonstrated. 


New wireless apparatus by one of the 
leading manufacturers will be demon- 


_ strated by the Muswell Hill and District 


Radio Society at 8 p.m. at Tollington 
School, Tetherdown, N.10, on Wednesday 
next, October 19th. Hon. Secretary, Mr. 
Gerald S. Sessions, 20, Grasmere Rd., 
Muswell Hill, N.10. 
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NEWS FROM ALL QUARTERS. 


By Our Special Correspondent. 


About Licences.—Lessons from Olympia.—Prince of Wales to Broadcast.—Schools and Wireless.— 


A Licence Controversy. 

A statistically-minded friend told me 
a few days_ago that, having examined 
the receiving licence figures for the last 
four years, he had come to the conclusion 
that we have neared saturation point. I 
begged leave to differ. 

Since then I have plunged into a study 
of the subject, and I have emerged with- 
out damage to my convictions. We are 
not near saturation point. 
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Figures for Four Years. 

At first glance the following figures, 
which show the number of licences extant 
during the month of August in each of 
the last four years, go to support my 
friend’s contention. 


August, 1924 914,738 — 
» 1925 1,422,603 
», 1926 2,101,968 
»» 1927 2,315,722 


From this it would appear that we have 
passed the “straight. portion” of the 
curve and are meandering along a 
slightly rising but not exciting plateau. 
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Lessons from Olympia. 

To be influenced by these figures, how- 
ever, is to ignore not only the lessons of 
Olympia, but several other important 
factors, including the development of the 
broadcasting service. 

Why was the wireless exhibition a 
greater success this year than ever before, 
if not for the reason that the regional 
scheme has awakened the public to the 
possibilities of alternative programmes; 
that the Promenade Concerts have en- 
listed the sympathies of the musical 
aristocracy whose former acquaintance 
with wireless was limited to the bleatings 
of shop-door loud-speakers; and that im- 
provements in receiver design—technical 
‘and artistic—have seized upon popular 
imagination to a degree: hitherto un- 
realised? - 


A Low Ratio. 

Estimates based on the licence figures 
go to show that in urban districts at the 
present moment there is still only one 
wireless set to every four or five houses. 
In the country the average of unequipped 
houses is probably higher; and it must 
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not be forgotten that the completion of ` i 


the regional scheme will bring in several 


Internationalised Broadcasting. 
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FUTURE FEATURES. 


London and Daventry (5XX). 

OCTOBER 
Vocal Programmes. 

OCTOBER 17TH.—‘‘ Faust,” a dram- 
atic mystery by Wolfgang von 
Goethe. 

OctosER 18rm.— Easthope Martin 
‘Programme. 

OctoserR 191TH. — ‘‘ Tannhauser,” 
by Richard Wagner. 

OcroBER 20TrH.— Variety Pro- 
gramme. 

OCTOBER 21st.—National Concert 
relayed from the Queen’s 
Hall, conducted by Sir Lan- 
don Ronald. 


l - OCTOBER 22ND.—Ballad Concert. 


Daventry (5GB). 
Ocrorer l6rH.—‘‘ The Creation,” 
an Oratorio by Haydn. 


OcroserR 17ru. — Variety Pro- 
gramme. 
OcroseR 18TH. — “Tannhauser,” 


by Richard Wagner. 

Ocroser 19rm.—Tottenham Hot- 
spur Football and Athletic 
Co., Ltd., Concert. . 

OcTOoBER 20rH.—Symphony Con- 


cert. 
Ocroser 2isr. — Military Band 
Concert. 


OctoBER 22ND. — Popular 

Musical Programme. . 
Bournemouth. 

Octoser 19TH.—Speech by H.R.H. 
the Prince of Wales at the Civic 
Reception at the Town Hall. 

OCTOBER 22npD.—The Nightjars, th 
Station Concert Party. | | 

Cardiff. - 

Ocroser 18rH.—Welsh Orchestral 
Programme. i 
Manchester. 

OCTOBER 20TH.—Blackpool Musical 


Light 


Festival Prize Winners’ Con-' : 


cert. n 
TA Newcastle, © - ` 
Octoser ` ' 22ND: — Variety Pro- 
gramme. aes | 
. Glasgow. 
OcrosEer 17rn.—The Radioptimists. 
Aberdeen. 


OCTOBER 20TH.—‘‘ The Eve of Tra- 
falgar ” : Music of the Sea. 
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16TH.—Orchestral and ; 


areas which still await a 100 per cent. 
broadcasting service. 
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The Four Million Mark. 


It will. be time to consider whether we 
have reached. saturation point when 
4,000,000 licences have been issued. This 
figure will be attained if the B.B.C. play 
their part by providing entertaining pro- 
grammes and by developing the regional 
scheme to give a 100 per cent. alternative 
service to all parts of the country. 


oo000 
Still Waiting. 

By the way, the patience of the British 
nation was never displayed to better 
effect than by the circumstance that there 
are still populous areas unserved by a 
100 per cent. single programme service— 
after five years of broadcasting ! 

o0o00 


Prince of -Wales at the Microphone. 


The Prince of Wales’s speech in con- 

nection with the opening of the new ex- 

tension of the Royal Victoria West Hants 

Hospital, Boscombe, will be broadcast 

e the Bournemouth station on October 
th. 


ooo0oo0o 


New Play by Author of “The Liars.” 


A new comedy in one act by Henry 
Arthur Jones will have its first produc- 
tion on October 20th, when it will be 
broadcast from 5GB. It is entitled 
“ Her Tongue,” and tells how the lady 
with the tongue nearly ‘lost a husband. 

ooo$o. . 
Tired of Listening P 

There seems to be frank surprise at 
Savoy Hill over the complaint received 
from a Nottingham school that the 
children are growing tired of listening 
to broadcast lessons. The official inter- 
pretation of the case is that the set is 
giving poor results. An engineer is being 
sent to inspect the apparatus. 

Whatever opinion the layman may hold 
as to the value of lessons by wireless, fhe 
majority of schools appear to be highly 
satisfied with the B.B.C. efforts in this 
direction. Last term 3,000 schools were 
taking the afternoon talks from London 
and Daventry; this term the number has 


increased to 3, 


= 
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B.B.C. as Publishers. 


Much of the success must surely be 
ascribed to the excellent series of book- 
lets issued by the B.B.C. Publishing 
Department, each dealing in outline with 
the subject matter of a particular course. 
Some of these booklets are textbooks in 
themselves and must lessen very consider- 
-ably the lecturer’s task by supplying an 
atmosphere conducive to concentration. 
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Temptations for Teachers. 

It is a pity that the size of staff re- 
quired precludes any attempt on the part 
of the B.B.C. to carry out a thorough 
inspection of school receivers. Some 
minor tragedies would probably be dis- 
covered. Tales would leak out of wasted 
afternoons, of children condemned to in- 
activity while teacher tries to bring in 
“a real German station” on a set in- 
tended solely for local reception. 

‘Teachers are human, and the tempta- 
tion to introduce Continental variations 
on “ Half Hours with the Bugs, Fleas 
and Beetles ” must be very strong. 

o0o000 


International Programmes. 

There is much to be said for an 
Etheric League of Nations, which is now 
the avowed aim of the Union Inter- 
nationale de Radiophonie. It may not 
be a Utopian dream to suppose that inter- 
national amity can be fostered just as 
well by a common interest in the uni- 
versal arts as by solemn conclave round 
a conference table. 

With a view to closer collaboration 
between the broadcasting stations of 
Europe, the Council of the Union has 
decided to unite-programme directors to 
participate in certain schemes for develop- 
ing the ‘national programme” idea. 
The new movement is worth watching. 

ooo0oo 


Frae Aberdeen Awa’. 

Mr. Angus McHaggis, of Aberdeen, 
writes :— . 
. It gives me the fair scunner—in fact, 
‘it makes my blood boil—to hear of all 
these folk at the Washington Conference 
fashin themselves about wavelengths when 
one of the most important questions re- 
mains unanswered. That question is 
this: Why do the Continental wireless 
papers, when printing programmes, con- 
tinue to include Aberdeen under the 
general title ‘ England’? It makes one 
want to—to—och, awa’ wi’ ye!” 

oo000o 


Sensation Without Shock. 

It was sheer imaginative enterprise on 
the part of the B.B.C. to let us hear 
from Dundee the other evening two eye- 
witnesses’ accounts of the Scottish train 
mishap. ‘The speakers had been pas- 
sengers on the express, and their simply 
worded descriptions of the ghastly minute 
and a half before the darkened and jolt- 
ing train’ came to a standstill were more 
thrilling in their vividness than many a 
newspaper ‘‘ story.” , 

If disaster had actually occurred no 
eye-witness account would ‘have been 
broadcast. Just because broadcasting has 
power over the emotions of the listener 
far more than has the printed word, it is 
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not considered advisable to transmit any- 

thing of a harrowing nature. All sorts 

and conditions of men and women may be 

listening at any given moment, and there 

are hospital patients to be considered. 
0000 


They Don’t. 


The programme director of WLW, 
Cincinnati, Ohio, in planning special 
broadcasts for women, asks: ‘“ When will 
women listen?’’ It’s plain that he’s a 
bachelor. 

oo 00 


G.B.S. versus G.K.C. 

A debate between those doughty oppo- 
nents, George Bernard Shaw and G. K. 
Chesterton, is to be relayed from the 


Kingsway Hall to 2LO on October 28th. . 


oo000 


In Memory of Easthope Martin. 
A programme of Easthope Martin’s 


‘ works will be broadcast on October 18th 


in commemoration of the death of this 
one of the best known of the younger 
school of modern British composers. 
Shortly before Easthope Martin died in 
1925 ‘he conducted at 2LO, and was be- 
coming a familiar name to listeners. 


o0o00 


Irish Comedian on Tour. | 

Talbot O’Farrell is doing a week’s tour 
for the B.B.C., commencing on October 
24th: He appears ‘on 5GB that night, 
and on 2L0 on the 29th. 


o0o000 


Portuguese Programme To-night. 

Portuguese programme relayed from 
Radio-Belgique, Brussels, will be broad- 
cast from 2L0 this evening (Wednesday). 
It will include a speech by His Excellency 
Alberto d’Oliviera, the Portuguese Minis- 
ter in Brussels. 
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‘A Notable Variety Night. 


Flotsam and Jetsam will broadcast 
on October 15th from 2LO. Two other 
artistes who will help to make this a strong 
variety programme are Ada Reeve and 
Ethel Hook; the latter is Dame Clara 
Butt’s sister, and listeners may remember 
that in their early professional days to- . 
gether their partnership was irreverently 
termed the “ Butt-on-Hook.” 

0000 
A Sutro Play. 

A one-act play with a Great War set- 
ting, entitled “The Marriage will not take 
place,” is to be broadcast to-morrow even- 
ing (Thurslay). It is by Alfred Sutro. 
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Sir Lafdon Ronald. 
Sir Landon Ronald will conduct the 


B.B.C. National Concert at the Queens _ 


Hall on October 21st. 
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Organ and Bells from Manchester . 


Cathedral. 


Dr. R. G. Parsons, Bishop of Middle- 
ton, will give an address at the special 


‘ service to be broadcast from‘ Manchester 


Cathedral’ on October 16th. Listeners 
throughout the country will be able to 
hear this speaker, and also the beautifu! 
bells and organ of the Cathedral, for the 
service will be relayed to London anc 
Daventry, as well as Manchester. 

9000 


A Rugger Broadcast. © 


From Twickenham, on October 22nd, a 
description of the second half of the New 
South Wales v. London Rugby match 
will be relayed to 2LO and 5XX. Capt. 
H. B. T. Wakelam will be responsible for 
this broadcast. 


RUN TO EARTH. A peculiar species of wireless fugitive (on left) whose capture 
ended a " D.F. hunt” recently organised by the Wimbledon Wireless Society. The 
tracking party employed portable sets with frame aerials. 
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Dimensions of the Aerial in Relation to Selectivity. 


By A. L. M. SOWERBY, B.A. 


HERE must be many experimenters who, during 

the last year or: two, have built for themselves 

imposing multi-valve receivers with two or even 
three stages of tuned high-frequency amplification and 
have then, on putting the instrument into use, been woe- 
fully disappointed at the poor selectivity obtained. In 
most cases this failure to reach the high standard ex- 
pected is in no way attributable to the receiver itself, 
but to the aerial-earth system with which it has been 
~ used; and, paradoxically enough, the better the aerial, 
according to ordinary standards, the more unsatisfactory 
it 1S likely to be with a big and powerful receiver. 

It is usually preached that the best possible aerial is 
one that is erected on an open site, 
unscreened on all sides, and which is 
both high and as long as local con- 
ditions and the official restrictions 
permit. For a receiver for the local 
station only, this is no doubt true, 
but it is the purpose of this article to 
emphasise that both the distance from 
the nearest station and the type of re- 
ceiver to be used should play a far 
greater part in the design of the aerial 
than is usually recognised. To erect 
an aerial with no ‘further thought than to ensure the 
largest possible ‘‘ collecting powér °’ for wireless signals 
is far too crude a proceeding for modern conditions. 


The large 


Suiting the Aerial to the Set. 


Perhaps it would be clearer to say that'the aerial and 
the set must be designed as a single whole to perform 
the work that is required of them. Too many people 
possess an aerial erected, pethaps, in the first place 
to obtain maximum strength on a crystal set from the 
local station, and then use it: indiscriminately with long- 
distance valve receivers of all types. The thought never 
occurs to them that each receiver requires a different 
aerial if full use is to be made of its powers. 

What, then, are the qualities of an aerial that interest 
us from our present point of view? 

The first of these, which is almost impossible to define 
quantitatively, may be called the ‘‘ picking-up power,”’ 
or sensitiveness, and may be -taken to represent the total 
amount of power collected by the aerial. 


outdoor 
necessity in the days when crystal sets 
were suitable for broadcast reception, 
but now that selectivity is demanded 
by the proposed Regional Scheme the 
high effective resistance of the large 
aerial is detrimental. 
would therefore seem to be indicated 
for 1928, particularly 
recent advances in the technique of 
H.F. amplification. 
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This collecting 


power is a quality that is very largely under the control 
of the owner of the aerial, for it can always be decreased 
by lowering it, or by lopping off part or all of the hori- 
zontal portion, although ‘the maximum that can be at- 
tained is to some extent dependent upon local conditions. 
It is with the aim of increasing this elusive quality of 
collecting power that aerials are periodically overhauled, 
re-insulated, and increased in height. | 


H.F.: Resistance and Aerial Dimensions. 


The second interesting property of an aerial is its high- 
frequency resistance. This can, of course, be definitely 
measured for any particular case, and expressed as’ some 
number of ohms, but from the stand- 
point of the ordinary user of the 
aerial, even if he be experimentally 
inclined, the resistance is usually 
almost as vague a property as thé col- 
lecting power. It may, however, be 
taken as axiomatic that the smaller 
the aerial the less will be its resist- 
ance, so that a small aerial will tend 
to give, on this score alone, greater 
ease in tuning out the local station. 
low-resistance earth connection, 
too, is of great importance, but it is taken for granted that 
the best in this direction has already been attained. 

The loudness of signals obtained from an aerial de- 
pends on both collecting power and resistance, being 
greatest,.of course, when the former is high and the latter 
low, so that if any alteration is made to the aerial it.is 
not easy to say, at first sight, whether any improvement 
that may result is due to an increase in collecting power 
or to a decrease in resistance. One may make a shrewd 
estimiate by observing the tuning characteristics of the 
aerial circuit. 
decided ‘‘ spreading ’’ of the local station over the dial, 
so that the circuit must be detuned farther than before to 
eliminate it, we may conclude that the collecting power 
of the aerial has been improved by the alteration made, 
but that the resistance is either unaltered, or, more prob- 

ably, is greater. If, on the other hand, the increase in 

volume from the loc al station is accompanied by a sharp- 

ening of tuning in the aerial circuit, so that it is heard 

over no more degrees on the dial, and yet is louder when 
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If the improvement is accompanied by a ` 
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fully tuned in, it is safe to assume that the improvement 
is mainly due to a diminution of resistance. 


These examples serve to illustrate another point—that 


. all increase of signals due to a decrease of resistance is 
clear gain, since at the same time selectivity is improved. 
No extra power is collected, in fact, but better and more 
efficient use is being made ‘of. the original supply. On 
the other hand, an increase of signals due solely to im- 
proved collecting power carries with it, at best, some 


decrease in effective selectivity, since the extra power _ 


picked up from the local station causes it to be heard 
over. a greater tuning range, and. this loss of selectivity 
is made even more marked by the fact that the increased 
collecting power (probably attained by raising or lengthen- 


ing the aerial) usually carries with it an automatic in- . 


crease in resistance. 
- Collecting Power and Selectivity. 


In erecting an aerial we must therefore keep in mind 
not only the question of collecting power, which is usually 
the only factor considered, but also the effective selec- 
tivity that is required, remembering that high selectivity 
can only be attained at the sacrifice of collecting power. 

- Further, since spark Morse, mush, and interference 
from traniways and electric machinery cannot be tuned 
out in any case, so that increased selectivity. does not 
help us against them to any very great extent, we must 
assume that practically all interference arises from the 
local station. One of the determining factors in aerial 
design must therefore be the distance from the local 
station, for the ease or difficulty of.tuning this out will 
fix the degree of selectivity required in the installation 
as a whole, the greatest selectivity naturally, being re- 
quired at the shortest ranges. 

Clearly, if the aerial is large and high, having a big 
collecting power, a very considerable amount of power 
from the local station will be brought to the receiver, so 
that a number of tuned circuits will be needed to enable 
a distant station on a neighbouring wavelength to be 
heard without interference. Conversely, if the aerial is 
quite small, the amount of power from the local station 
~delivered to the set will also: be small, so that there will 
be much less difficulty in tuning it out to receive other 
stations. At the same time, this decrease in the size of 
the aerial will also lessen the power picked up from the 


distant station, so that it will be necessary to increase the 


sensitivity of the receiver. 
H.F. Amplification with Short Aerials. 


Now the most usual means of increasing the sensitivity 


of the receivér is to add to it one or. more stages of high- 


frequency amplification, which necessarily involves the usc 


of additional tuned circuits, so that selectivity is improved 
at the same time as sensitivity. 

‘In designing an installation, then, the first considera- 
tion must be the degree of sensitivity expected of it; it 
is usual nowadays to demand that all European stations 
whose transmissions are sufficiently above the normal leve] 
of ‘‘ mush ” and general noise to be-capable of affording 
entertainment shall be readily received after dark with- 


out the use of ‘reaction in any form. ‘This standard can: 
be reached by a receiver with one efficient stage of high- 
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frequency amplification, together with a high and un- ` 


screened aerial. 
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At a considerable distance from the. 
nearest transmitting station, or if the degree of selectivity 
required is low, this installation will prone ‘thoroughly. 
satisfactory. 

If a higher standard of selectivity i is required, a further 
stage of high-frequency amplification, with its additional 
tuned circuit, miay be added. If the original aerial is 


kept, it will normally be found, provided that the receiver ` 
is reasonably efficient, that the sensitivity of the installa- 
tion-as a whole is now considerably too high and that 
it is necessary to. dim the filaments of the high-frequency 

amplifiers to prevent the detector from being overloaded | 


with signals from all but the most distant stations. 
F urthermore, the local station will still be heard over 
quite a band ofi wavelengths. Additional selectivity may 
therefore be obtained by decreasing the size of the aerial 
until the original standard of sensitivity is regained, and 


It again becomes necessary to work the set at its fullest 


power, but without reaction, for the reception of the 
average distant station. 

The net result of this change from, perhaps, 1-v-2 with 
full aerial to 2-v-2 with small aerial is then simply and 
solely a gain in selectivity, but this gain, by being’ due 
to two factors working together, is very large indeed. If 
still further selectivity is required, three H.F. stages 
may be attempted, together with a frame aerial, but the 
writer would warn any who may feel inclined to venture 
that the design of an eficient installation to this speci- 
fication is a very tall order indeed. A more practical 
alternative is to retain the smiall aerial and the 2-v-2 
receiver, but to introduce a separately tuned aerial circuit, 
loosely coupled to the grid circuit of the first valve. 
Though the gain in selectivity obtained in this way is not 
nearly so great, still it is by no means to be despised. 


Some Practical Observations. 


In order to fix more or less definitely the effective selec- 
tivity of various types of receiver on different aerials, 
some of the writer’s recent experiences may be of interest. 

With an aerial 4ft. high and about oft. long, com- 

bined with four tuned circuits in the receiver, 2LO, one 
and a half miles away, does not interfere when receiving 
stations separated from it by 30 kilocycles frequency 
difference, while the sensitivity of the complete installa- 
tion, using three H.F. valves, is very considerably higher 
than is strictly necessary. The same receiver, when re- 
moved to a distance of eight miles from 2LO, but con- 
nected to a full-size outdoor aerial, will not tune that 
station out under 40 kilocycles difference, and practically 
every station received overloads the detector valve by 
many hundreds per cent. To obtain the required selec- 
tivity on this aerial, yet another tuned circuit would have 
to be added, while more than adequate sensitivity would 
still be obtained if one H.F. valve were.removed. This 
aerial, in fact, is absurdly large for any receiver aiming 
at so high a, degree of selectivity. 

On a full-size aerial forty miles from the Bourne- 
mouth station the selectivity is such that that station is 
just inaudible when one to kilocycles away is being. re- 
ceiyed.- The selectivity here is ideal, but the sensitivity — 
remains excessive. One H.F. stage less, and an aerial 
consisting of some 2oft. of wire run vertically upwards. 
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would just about meet the case, retaining a 20-kilocycle 
elimination of Bournemouth, together with sufficient 
sensitivity to receive any station whose signals are louder 
than the general level of stray noise. 

Using a single stage of H.F. amplification, on the other 
hand (two tuned circuits), a full-size aerial is necessary 
if Continental stations are to be received at good strength, 
and the combination of a large aerial with only two tuned 
circuits results in extremely poor selectivity, it being diffi- 
cult to separate stations go or roo kilocycles from the 
local at a distance of a dozen miles. If any attempt is 
made to improve selectivity by cutting down the aerial, 
then the comparative insensitiveness of the receiver makes 
the reception of distant stations impossible (unless, of 
course, reaction 1s used; but we are considering modern 
receivers only). At forty miles out, however, such a re- 
ceiver is extremely-useful and gives a 40 or 50 kilocycle 
separation of the local without much ciiiculty, employ- 
ing a full-size aerial. 


Loose-coupled Aerial Tuner. 


As an economical compromise, a loose-coupler may be 
added to such a set,. thus adding a tuned circuit without 
increasing the number of valves in the receiver. Since 
this does not increase the sensitivity in any way, it does 
not enable us to diminish the size of the aerial and-so 
does not confer quite all the extra selectivity that may 
be obtained by adding an H.F. stage, but for those who 
do not live within ten miles or so of the local station and 
who do not insist on tuning within 4o or 50 kilocycles 
of it, it can be strongly recommended. 

These results are summarised in the table, 
the column headed ‘‘ Selectivity ’’ gives the separation, 
in kilocycles, between the local station and the distant 
station nearest in wavelength that can be heard without 
«interference. The smaller this number, the greater the 
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mum amplification. Each tuned circuit was contained in 
a separate copper box, except in the case where two tuned 
circuits only were used. ‘The receiver in this case was 
built on the lines of the ‘‘ Everyman Four.” 

It must be the reader’s task to use the data here given 
as a basis for the choice. of a receiver to suit his own 
requirements in the way of selectivity. On the assump- 
tion that one H.F. stage is used for a full-sized aerial, 
two tor a 2oft. vertical aerial, and either two or three 
for a wire strung across the room, the sensitivity should 
be quite adequate in all cases. 


For satisfactory sensitivity, combined with selectivity 


of a high order, the writer would suggest the following 
combinations :— 


Distance from 


Local Station. Aerial. Receiver. 
Over 40 miles. Full-size. 1 HLF. 
15 to 40 miles. _ Full-size. 1 H.F., with loose- 
coupler. 
10 to 15 miles. 20ft. vertical. 2 H.F. 
4 to 10 miles. 20ft. vertical. 2 H.F., with loose 
. coupler. 
Under 4 miles. Across room. 2 H.F., with loose- . 


coupler, or 3 H.F. 


if required. 


It must be emphasised that these suggestions are only 
valid if the design of the receiver is up to the highest 
modern standards, including Litz-wound coils, aerial 
tapped correctly into its tuning circuit, an anode rectifier, 
and the most efficient valves obtainabie, the H.F. trans- 
formers being designed to exiract the uttermost amplifica- 
tion from them. Adequate screening is also necessary 
where more than two tuned circuits are employed, or the 
selectivity will fall far below the standards given. 


i 
i 
| 
: 


selectivity obtained. The number is, in fact, an indica- Distance | Number | Selec- Stations 
tion of the number of distant stations blotted out by the Aerial. in of Tuned | tivity Lost. 
local. If 20 kilocycles is the nearest possible approach SIUS: Circuits. |(Approx.). 
to the local station’s wavelength, then two stations, one — Fullsize ay 9 40 6 
on either side of it, cannot. be heard through it., The Full-size ......... 10 3 10 to 20 2 to4 
number of stations lost in this way is given in the last Full-size ......... 40 4 10 0 
column, headed ‘‘ Stations Lost.’’ Se i ea : 7 so 5 
The figures given in the table must not be taken too Pull size oe ey te S 4 40 6 
literally, for they must inevitably depend, not only on 25ft. vertical ..... 40 3 20 2 
the site on which the aerial is erected, but on innumerable 25ft. vertical ..... 40 4 10 0 
small details of the receiver in use. But it will add FA ast pean i : i i 
some definiteness to state that they were obtained from fee font 8 4 0) 2 
receivers using Litz-wound coils of very low resistance, Across room ..... l} 4 30 4 | 
the transformer windings being proportioned for maxi- 7 
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colours, covering the Gecophone range of pamphlet illustrated with portraits of 
receivers, loud- speakers, gramophone DY Se Oe cele sbrities Ww ho have chosen Hart batteries 
producers, and H.T. battery eliminators. Metro- Vick Supplies, Ltd., 155, ee for H.T. and L.T. supply. i 
2010-0 Cross Road, London, W.C.2. Special a9 : 
Brown Brothers, Limited, Great East- Publication 7117/8, dealing with opera- A. J. Dew and Co., 33 and 34, Rath : 
ern Street, London, E.C.2. 200-page tion of radio sets direct from A.C. mains, bone Place, Oxford Street, London, WwW. 
catalogue, covering leading lines of with particulars of ‘‘Met-Vick” A.O. 252-page catalogue of leading lines of 


wireless sets, accessories, and components. 


valves, rectifying Faves, battery elimin- 
(For bona-fide traders.) 


ators, ete. 


radio apparatus and accessories, season 


1927-28. (For bona-fide radio traders.) 
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The following abstracts are prepared, wit 
Specifications obtainable at the Patent 


Directional Aerials. 
(No. 263,753.) 
ae date (Japan): December 29th, 
1925. : 


Directional transmission and reception 
is secured by means of an aerial combina- 
tion of reflectors and. “ directors.” As 
shown in plan in the figure, an energised 
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Beam transmitter with reflector and 
“director’’ elements. (No. 263,753.) 


transmitting aerial T is backed by a 
series of conductors R, which are tuned 
to a frequency equal to or less than that 
of the signalling wave. They therefore 
act as reflectors. A second series of con- 


ductors marked D are arranged along 


the desired path of wave propagation. 
These are tuned to a frequency greater 
than that of the signalling wave, and are 
stated to act collectively as a wave duct 
or channel for the radiated energy. The 
phase of the current induced by the trans- 
mitter T in the conductors D “ leads,” 
whilst the current in the conductors R 
“lags” the induced voltage. This is 
stated to be the’ reason of the conductors 
D and R functioning as ‘‘ directors ’’ and 
reflectors respectively. Patent issued to. 
Hidetsugu Yagi. j 
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. tubes W connecting the plates. 


Ultra High-frequency Generator. 
(No. 274,183.) 


Application date: April 13th, 1926. 


The production of high-frequency 
oscillations of the order of a hundred 
million cycles a second, or more, involves 
peculiar and special problems of design. 
The figure illustrates a multiple-electrode 
generator comprising two sets of filament- 
grid-plate electrodes coupled together in 
pairs by straight wires symmetrically 
arranged. Certain of these rods form 
part of the aerial system from which the 
ultra-short waves are radiated. The 
whole system is enclosed inside an 
evacuated vessel. 

The two sets of electrodes P, F, G are 
mounted at opposite ends of a sealed tube 
T, the symmetrical rod connectors and 
radiators being shown at R. Preferably 
the anodes are water-cooled, the liquid 
circulation passing through pipes W. A 
central steatite member S supports the 
rod connectors, and constitutes the point 
at which the low-tension voltage is 
applied through certain of the rods R to 
the two filaments. The high-tension 
supply ‘to the plates passes through the 
water mains W. 

Guard rings MM relieve the high- 
frequency electric stress set up in the 
insulating material forming the evacuated 
container T. The generated oscillations 
flow partly through the rods R connect- 
ing the two grids, and partly through the 
The out- 
put may be radiated directly from the 
tube system, or the latter may be induc- 
tively coupled to a separate tuned con- 
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Oscillator valve for ultra high-frequency oscillati6ns. 
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h the permission of the Controller of H.M. Stationery Office, from 
Office, 25, Southampton Buildings, London, W.C.2, price Is. each. 


ductor. Patent issued to W. J. Brown 
and Metropolitan Vickers Co. 
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Winding Inductances, 
(No. 274,160.) 


Application date: March 19th, 1926. 

A moulded ebonite former is made in 
the form of a cylinder having axial ribs 
R out of which portions Q are cut away 
at intervals to take the windings. The 
unflattened parts of the ribs therefore 
project above the windings and protect 


Moulded. former for single-layer coils. 
“= (No. 274,160.) 


them from damage should the component 
be dropped. The portions of the cylin- 
drical core lying underneath the parts Q 
are also cut away into skeleton form as 
shown, so as to improve the overall 
efficiency of the coil. Patent issued to 
B. Hesketh.. | 


(No. 274,183.) 
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Non-radiating Receivers. 
(No. 273,817.) 


Application dates: 10th April and 20th 
October, 1926. 


This specification is a development of 
previous patents taken out by Sir Oliver 
Lodge and his collaborators to cover what 
has been termed the N-circuit receiver. 
The basic circuit is shown at the top, and 
consists of an aerial connected through a 
choke or aperiodic coil L to earth A 


single-point tapping is taken from a point | 


d through a low-resistance tuned circuit 
(the N-circuit) to the grid of the valve. 
An alternative on a derived circuit is 
shown in the middle diagram, in which 
the earthed choke L is connected to the 
anode of the valve V, and a’ small block- 
ing condenser C is inserted between the 
N-circuit and the single-point tapping to 
the aerial, the filament system being left 
anearthed. The earthed anode is con- 
nected through a pair of telephones, or 
the primary windings of a transformer or 
choke, to the high-tension battery. . 

It is stated that incoming signals 
periodically raise and lower the potential 
of each point in the aerial over which 
they pass, so that the point d will supply 
impulses to build up oscillating voltages 


Wireless 
- World 


in the low-resistance N-circuit. The 
object of the choke coil L is to divert 
only sufficient energy from the aerial to 
stimulate the N-circuit. It must not be 
tuned to the incoming signals, and cer- 
tainly not to the N-circuit, otherwise un- 
desirable re-radiation will occur. The 
earthing of the anode shown in the middle 
diagram provides a certain degree of re- 
generation and assists 
circuit as a whole. 
The lower diagram 
practical receiving 


circuit embodying 


the above principles, in which, how-. 


ever, a .connection O between earth 
and filament is shown. The blocking 
condenser G is here inserted between 
the N-circuit and grid, whilst reaction is 
provided by a condenser C, connecting the 
anode of the valve to the tapping point d. 
A switch S allows a choice of by-pass 
condenser across the low-frequency trans- 
former T according to whether long- or 
short-wave signals are being received. 
N-circuits may also be inserted in the 
intervalve couplings, and high-frequency 
stages may be added. The same prin- 
ciple is also described as applied to a 
crystal receiver. Patent issued to Sir 


O. J. Lodge, E. E. Robinson, and M. M. 
Melinsky. 
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The Lodge “ N ”-circuit. (No. 273,817.) 


to stabilise the 


illustrates a 


fa net. 
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Smoothing Units, 
(No. 273,798.) 


` Application date: 6th Apri, 1926. 


In order to reduce the risk of short 
circuit where smoothing condensers are 


inserted directly across the high-tension — 


mains, the latter are first bridged by a 
resistance R,-and auxiliary by-pass con- 
densers C are then shunted across the 
various tapping points T. One or more 
chokes K, and an additional series resist- 


Protected smoothing circuit. 
l (No. 273,798.) 


ance if necessary, are inserted in the posi- 
tive.lead from the mains. For alternal- 
ing current a suitable rectifier of the 
chemical, mechanical, or valve type is in- 
corporated. The condensers are avuto- 
matically discharged.through the bridging 
resistance R when the supply is cut off, 
thus preventing any risk of shock from 
residual charges. Patent issued to F. 
Thornton, Ltd. 
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The Thermionic Valve, its construction, 
action and control, by Fred Goddard, 
pp. 192, with 86 diagrani’s and appendix 
containing short glossary of technical 
terms, values of standard coils, Morse 
code, and selected call signs of broadcast- 
ing stations. | 

The Four-Electrode Valve, by Fred 
Goddard. Pp. 105, with 64 diagrams. 
Both the above published by Mills and 
Boon, Ltd., London. Price 3s. 6d. each, 
net. 

Transformatoren Verstärker. Theory 
and practice of transformer design, by 
Dr. Ing. Ludwig Müller and Manfred von 
Ardenne. Pp. 137, with 66 illustrations 
and diagrams. Published by R. C. 
Schmidt and Co., Berlin. Price Rm. 4. 

On the Air. A collection of short 
stories based on wireless subjects, by Paul 
Deresco Augsburg. Pp. 274.- Published 
by D. Appleton & Co., New York and 
London. Price $2. 

Wireless Loud-Speakers. A practical 
manual describing the principles of opera- 
tion, performance and design (2nd edition 
revised and enlarged), by N. W. McLach- 
lan, D.Se.,Eng. (London), M.LE.E., 
F.Inst.P, Pp. 139, with 86 illustra 
tions and diagrams. Published by Dife 
and Sons Ltd., London. Price 6d. 
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` The Editor does not hold himself responsible for the opinions of his correspondents. 
Corresponcence should be addressed to the Editor, “ The Wireless Worid,” Dorset House, Tudor Streeet, E.C.4, and must te accompanied by the writer’s name and adãress. 


THE PROBLEM OF H.T. UPKEEP. 


Sir, —May I. be permitted to comment on your correspondent’s 
letter concerning H.T. upkeep? 

He suggests that a saving in H.T. upkeep might be effected 
by the development of an improved double-grid valve, but is 
it not a fact that such valves are designed to have a specially 
low anode impedance and consequently, with the additional 
current taken by the second grid, throw an enormọus load on 
the H.T. battery? 

In a typical modern multi-valve receiver all the valves except 
the last may consume only a fraction of a milliamp. each. It 
is the last valve which takes the heavy anode current, since 
it has to supply a certain output of power. — 

“Now, it seems to me that, with dry batteries, at any rate, 
the requisite power is more economically obtained by applying 
the maximum permissible voltage to an ordinary power valve, 
rather than by increasing the already heavy anode current to 
the last stage by using a four-electrode valve. The principal 
fault lies with the loud-speaker, and until we can induce this 
instrument to utilise more than a few per cent. of its input 
` we must continue to supply it with power on an extravagant 
scale—and this from the H.T. battery. Of course, we may 
supply the last stage from an H.T. accumulator or, better still, 
from the mains. This last possibility suggests that the most 
profitable line of development of four-electrode valves lies in 
the direction of evolving a valve to work off, say, 200 volts 
H.T., and with an output equal to a bank of L.S.5A’s supplied 
with several hundred volts H.T. ! 

The development of the independently heated cathode may 
make this possible, and a valve with such a “ punch’’ would 
be a real boon to those experimenters whose ambition is to 
‘be able to fill the Albert Hall with the output from a coil- 
driven cone. 
others on the above points. 

London, N.10. 

September 22nd, 1927. 


H. P. MARKS. 


LEGISLATION FOR AMATEUR TRANSMITTERS. 


Sir, —Mr. E. A. Dedman’s anxiety for the future of the 
British amateur short-wave transmitter is surely unnecessary. 
In Continental countries, where any expression of individualism 


is vigorously discouraged, the cause of “ham radio” may’ 


hang in the balance. But in the British Empire and the U.S.A., 
where ‘‘ Liberty ’’ is the watchword, shall this fine brotherhood 
of transmitters be suppressed ? 

The business is a question of reconciling the interests of an 
enthusiastic minority with the interests of an apathetic majority. 
There are only two arguments against amateur transmission : 
(1) That private stations may engage in the exchange of 
private messages against the interests of the State, which in 
this country has the monopoly of communication. 

rivate stations may interfere with the reception ‘of broadcast- 
ing stations and the working of commercial and service stations. 

It is a matter of honour with all British transmitters that 
they adhere to the terms of their licences; and a matter of 
honour with transmitters of every country that their interests 
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It would be interesting to hear the opinions of 


(2) That | 


are unselfishly subservient to the interests of broadcast lis- 
teners. Thus, those two objections are immediately refuted. 

There remains a long list of pros: the splendid international 
fellowship of amateur transmitters; the development of a 
trained band of technical and telegraphic experts whose ex- 
perience is gladly at the disposal of Government and “BCL ”’ 
alike; the enlarged field of opportunity for invention and dis- 
covery, for the amateur transmitter is the experimenter par 
excellence, | 

There is plenty of room for commercial, service, broadcast 
and amateur interests on short waves, and a British amateur 
can trust his Government to play fair with him. QRX. 

September 28th, 1927. 


TELEVISION IN 1925. 


Sir,—With reference to the letter on this subject, published 
in the September 28th issue, Mr. John Hays Hammond, jun., 
does not appear to be aware that Mr. Jenkins’ experiments 
have not progressed further than the transmission of moving 
pictures, using a cinematograph film at the transmitter. 

There is a vast difference between the transmission of motion 
pictures and television. In the former case results are achieved 
by means of a powerful light beam shining directly on the light- 
sensitive device through the film, i.e., by transmitted light. 
In the latter case the images of actual living scenes are trans- 
mitted from one place to another by means of light reflected 
back from the scene on to the light-sensitive device. 

The importance of the difference lies in the fact that re- 
flected light is always many hundreds of times weaker than 
directly transmitted light, requiring the use of a vastly more 
sensitivo light-sensitive device. A. DINSDALE. 

Evanton. 

September 29th, 1927. 


EMPIRE BROADCASTING. 


Sir,—You will be interested to hear that I have built the 
short-wave set described in your issue of June 29th, and that 
yesterday I heard quite clearly an excellent concert transmitted 
from Eindhoven. This is good work fer two valves at 5,000 
miles, and I congratulate and thank the designer of the set. 

I have made only a few very minor modifications of the ` 
design, just different spacing owing to the fact that the parti- 
cular components recommended were not available here, and a 
topper-lined wooden box instead of the aluminium cabinet. _ 

How soon may we expect to hear an English station? 

Mungpoo, Bengal, | B. E. SHAW. ` 

August 31st, 1927, 


Sir,—As an old reader of six years’ standing, may I say a 
few words on Empire broadcasting? : 

I fear that for once your extraordinary (and almost inexplic- 
able) enthusiasm for Empire broadcasting has overweighed your 
usual dignified, calm and moderate views and opinions. 

I agree with Capt. Eckersley and the B.B.C., that the time 
is not yet ripe for fhe B.B.C. to launch a 24-hour service on 


short waves. Being the owner for over twelve months (of: a 
high-grade short-wave set (and being a more or less handy con- 
structor) I really fail to see what chance there is of getting a 
really stable service over such enormous distances on such 
tricky wavelengths. 

After a week of late nights pottering. about with a short- 
wave set every Colonial will seek his sleepless couch and wish 
the British short-wave station further. The tuning is far too 
critical for ninety-nine people out of a hundred, and the static 
is usually greater than signal strength. I find distant listening 
interesting but extremely fatiguing and nerve racking. 

So if you persist in your present policy you will soon have 
the short-wave enthusiasts of the British Empire suffering from 
acute neurasthenia. 

If they want decent broadcasting, let them have a station 
of their own. No short-wave broadcasting is worth listening 
to from a musical point of view—it is simply abominable. 

I only wish, instead of urging for an Empire short-wave 
station, you w ould urge for a crystal service for poor old Corn- 

wall and Devon. Daventry Senior varies here, and Daventry 
Junior fades badly and is interrupted by Morse. 

Give us a crystal service and let the British Empire look 
after itself. It is quite capable of it. GEO, LAITY. 

St. Columb, Sept. 17th, 1927. 


Sir,—My congratulations upon the splendid stand you have. 


made in the interests of Empire broadcasting and to Gerald 
Marcuse for the excellent transmissions, restricted though they 
may be. 

I sincerely hope that as a result of this the British public 
will give the credit, which is admittedly due, to the splendid 
band of amateurs who, in spite of bureaucratic red tape, are 
doing their bit to keep alive that fine British pioneering spirit. 

One wonders w Sere had there been a body like the B.B.C. 
in control of this country’s destiny for centuries past, if such 
a thing as the British Empire would have existed. 

We receive 2FC on the short waves—truly an instance of 
the children bringing up the parents. 

To prate about quality is to flounder in seeking an excuse 
or perhaps a nice way of climbing down without a sacrifice 
of dignity. No amateur listener ever expects to obtain the 
same quality of reception over long distances as from the local 
station; 

Let the B.B.C. highbrows and ‘ nobrows ” listen to PCJJ’s 
radio acknowledgments of regular reception by Britishers in 
the Antipodes—that should convince them that Empire broad- 
casting is possible. Were this the only blunder of the B.B.C. 
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Circuit diagram of combined A.C. and D.C. battery eliminator constructed by Mr. Carter. 
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one might be tolerant in this matter. British . & 
brought up within the protective shadow of a State monopoly 
has been nothing but a series of blunders. First the licence 
question, then the programmes, followed by ‘‘ ducks} and 
drakes ° with the wavelengths; and finally, a refusal to, con- 
sider Empire broadcasting. ARNOLD J. I. BRADLEY. 
Walsall, | 
September 24th, 1927. E 


MORSE ON THE SOUTH COAST. 


Sir, —I have always heard that Morse interference was bad on 
the coast, but I doubt whether anyone who has not experienced 
it can have any conception how bad it is. I have recently 
moved from London to Brighton, and it is no exaggeration to 
say that it is useless to try to listen to anything on the médium 
waves, for the programmes are utterly ruined by a continual 
undercurrent of Morse from ships in the English Channel. -_ 

I wrote to the B.B.C. and received a courteous letter in re ly 
stating that they knew of the Morse interference, and: that 
they were compelled to ask those who lived outside the service 
area of a main station to listen to 5XX. I can only say that 
there is a Morse station close by here operating on practically 
the same wavelength as Daventry. 

It seems to me that it is useless to think about kion] 
schemes, Empire broadcasting, etc., until the home listener is 
given value for his money. The whole energies of those con- 
nected with wireless should be employed in clearing the Morse 
off the broadcast wavelengths. Until that is done one might 
as well scrap one’s set and go in for some other form of 
amusement. A, H. B. 

September 3rd, 1927. 
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BATTERY ELIMINATOR OF A.C. AND D.C. ae 


Sir,—Herewith I am enclosing a circuit diagram of my “ All 
Mains H.T. and L.T. Battery Eliminator,’? which I hope will 
be of some interest to your readers. In the issue of your journal 
for August 17th, 1927, the ‘‘ Information Department ”’ gave a 
circuit diagram, in reply to a question, of the ‘‘ B.B.C. Two- 
valve Receiver ° drawing both H.T. and L.T. current from 
D.C. mains. As circumstances compel me to change my resi- 
dence frequently, where I would sometimes meet with A.C. 
mains and sometimes with D.C. mains, I experimented with 
the circuit enclosed, and it solved all my difficulties with 
regard to current supply, 

It will be seen from the diagram how this is done, by means 
of an ordinary double-pole, double-throw switch (S,). I have 
with D.C. mains. The rest 
of the circuit is quite simple 
and straightforward, using a 
full-wave transformer `; and 
Marconi U.5 valve for rectifi- 
cation of the A.C. mains. It 
will be noticed that I have 
employed ordinary lamps for 
resistance, similar to your cir- 
cuit of the ‘* B.B.C. two-valve 
receiver,” but I have arranged 
also inserted a “break” 
switch (S,), which is kept 
open when using the unit 
them in a slightly different 
inanner, since no possible 
harm can be done by “ short- 
ing” the H.T. terminals. 
Of course, fuses may ba in- 
serted. Also, by plugging in 
different wattage lamps, ; one 
may obtain any voltages; one 
requires. The same applies to 
the L.T. voltage; but this is 
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mainly controlled by the re- 
sistance, R. | 
" R. N. CARTER. 
London, W.9, 
August 25th, 1927. 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Questions should be concisely worded, written on one side of the paper, and headed “ Information Department.” 
should be sent at a time, and must be accompanied by.a stamped, addressed envelope for postal reply. 


question should be drawn on a separate sheet. 


Reducing Capacity of Variable 
Condensers. 


4 have a 0.0005 mfd. variable condenser 
and now desire to reduce the mazi- 
mum capacity to 0.0003 mfd. 1l 

_ understand that to do this tt is neces- 

sary to connect a fixed condenser in 
series with the variable. Can you 
tell me the value of the fixed con- 
denser required? M. E. D. 

If you connect a fixed condenser of 
0.001 mfd. in series with your 0.0005 
mfd. variable condenser, the effective 
maximum capacity of this will now, be 
reduced to 0.0003 mfd. This will be 
sufficiently near to the value required for 
all practical purposes. The method of 
calculating the resultant capacity when 
two or more condensers are connected in 
series, or parallel, was explained to a 
reader, “ P. R. E.,”’ on page 574 in our 
issue of May 4th last. 
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“Necessity for Choke-capacity Output. 

I have recently purchased a battery elimin- 
ator to replace my dry batteries 
(H.T), but unfortunately cannot get 
this to function in a satisfactory 
munner. The receiver used is a 
“ straight ” deteetor and 2 L.F. The 
first L.F. stage is resistance-capacity- 
coupled and the second transformer- 
coupled. When the eliminator is 
switched on a “ popping ” noise 18 

- heard and signals are very distorted. 
This *‘ popping ’’ cannot be'cured by 
adjustment of H.T. or grid bias, and 
I should be obliged if you can suggest 
a cure. R. J. C. 

Your trouble is due to low-frequency 

oscillation of the L.F. portion of the 

receiver, and is brought about owing to a 

feed- back of energy from the output of 

the receiver to the detector valve. This 
takes place via a resistance which is 
common to the various H.T. leads and is 

‘represented by either the potential divider 

or serics resistances in the battery elimina- 

tor, these. being necessary to enable - a 
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One question only. 
Any diagram accompanying the 


No responsibility will be accepted for questions sent in which do not comply with these rules. 


lower voltage than the mains voltage to be 
available at the output end for receiving 
purposes. This feed back can be over- 
come by making use of a choke-capacity 
output circuit, as shown in Fig. 1, from 
which it will be seen that the low-fre- 
quency oscillations pass from the anode 
of the output valve via the 4 mfds. con- 
denser to the loud-speaker and thence 
direct to L.T.—. If the loud-speaker 
was connected in the anode circuit of this 
valve, the oscillations would then have to 
pass through the H. T: unit before return- 
ing to L.T. —, and owing to the common 
resistance a portion of these oscillations 
would be fed back to the detector stage. 


Fig. 


1.—Typical choke-capacity output 
circuit. 


Where an L.F. transformer is employed 
in the second stage, this tendency to low- 
frequency ‘oscillation can, in some cases, 
be combated by reversing the secondary 
connections to the transformer. Although 
this reversal of connections may lead to a 
cure, it is nevertheless recommended that 
choke-capacity filters should be used when 


battery eliminators are employed. Apart. 


from ucting as a safeguard for the loud- 
speaker windings, the filter circuit local- 
ises the H.T. 
necessity of passing this through long 
lengths of flex, as would be the case when 
the loud ‘speaker is located at a ‘distance. 


supply and obviates the 


Testing a Valve. 


I understand that a valve which is be-. 
lieved to be faulty can be checked by 
an emission test. Could you give me 
any information on the method to 
adopt in a test of this nature ?. 

H. §. 
Present-day valves of the dull emitter 

type may lose their emission if an exces- 
sive voltage is connected across the fila- 
ment or a very high value of H.T. ap- 
plied to the anode, with an inadequate 
value. of negative bias on the grid. The 
method of checking -the emission of a 
valve and a suitable test board for this 
purpose was described by ‘* Empiricist ” 
on page 695 in our issue of June Ist last, 
and we suggest you refer to this for the 
desired information. 
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A Case for Experiment. 


I am about to construct a battery elimin- 
ator for use with a five-valve re- 
ceiver, The supply is 240 volts D.C., 
and I propose to connect the filaments 
of the valves in series, using 0.1 amp. 
valves in the first four positions, and 
a super-power valve taking 0.25 amps. 
on the filament as an output valve. 
Can you give me a complete circuit 
diagram, including at least two H.T. 
voltage output terminals? 

© D.S.G. 


We think that your project is an am- 
bitious one, and not to be undertaken 
without full realisation of some of the 
difficulties likely to. be encountered. It 
will be necessary to connect resistance of 
suitable value across the filaments of those 
valves taking 0.1 amp., and these valves 
must be so chosen that 0.1 amp. only 
passes through the valve. You could, of 
course, adopt a system of series-parallel 
connections for the valves. The filaments 
of the first two valves could be connected 
in parallel, and these connected in series 
with the third and -fourth valves, these 
also having their filaments in parallel. 
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With the above arrangement it will still 
be necessary to have resistances across the 
valves taking less than 0.25 amps., but in 


` this case their value need not be so high 


as when all valves are connected in series. 

In view of the above, we would not feel 
justified in giving a circuit diagram with- 
out previously carrying out experiments 
on the lines indicated, for the reason that 
it would be difficult to foresee, from the 
theoretical circuit, all the ‘“ snags ” that 
might be encountered. 
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| Short-wave ‘Super ’’ Sets. 

f understand that it is possible to con- 
nect a short-wave receiver to the in- 
put terminals of a good broadcast 
receiver such as the ‘* Wireless World 
Fixe,’ and so obtain vastly increased 
range and signal strength. Is this 
so, and, if it is, would you tell me 
exacily how to connect up? 

~. P. R.G. 
If you mean that you have been told 

- that you can connect up an ordinary type 

of short-wave receiver in the manner 
described, your informant is ` totally 
wrong. We think, however, that your irn- 
formant was meaning that it is possible 
to connect a short-wave detector, and an 
oscillator valve in front of a receiver such 
as the ‘‘ Wireless World Five,” and so 
produce a short-wave euperheterodyne by 
using the tuned H.F. stages of the 
broadcast receiver as an intermediate 
amplifier. This idea is by no means a 
new one, and has been exploited on many 
occasions. In order to achieve success the 
short-wave detector and oscillator unit 
must be very carefully designed. It is 
often found, however, that with a really 
good two-valve short-wave receiver, such, 
for instance, as the.one described in our 
June 29th issue, it is’ possible to obtain 
results which are fully as good as those 
obtainable with the much more compli- 
cated and expensive apparatus which we 
have mentioned. 


~ 
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Batteries Abolished. 


Some time ago you published in your 
_ journal a description of an instru- 
ment for obtaining all power from 
the mains, the instrument being 
_ either suitable for D.C. or A.C., a 
photograph of the instrument also 
Leing published, Could you explain 
. to me how this instrument worked, 

>, . and whether I can obtain one? 

T. F. C. 

- The instrument to which you refer 
was called the ‘‘ Thermoformer,’’ and was 
described in our issue of November 26th, 
1924, it being marketed in America by 
the Sabin Electrical Products Co., Jersey 
City, U.S.A. It depended for its action 
upon the fact that if two metals are 
joined together and the junction heated 
in some manner, a difference of electrical 
potential will be set up between the far 
end of one metal and the far end of the 
other. We illustrate this clearly in Fig. 
2 (a). Bismuth and antimony are the 
most common metals used in thermo- 
couples, although various other metals 
and alloys will give results. The differ- 


ing 
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ence of potential is small, but it is pos- 
sible to use several couples in series, such 
as we illustrate in Fig. 2 (b), it being 
necessary to heat each alternate junction, 
the other junctions being kept com- 
paratively cool with respect to the hot 
junctions. This resulted in a battery of 
thermocouples, and an unlimited number 
of couples could be connected up in this 
manner to give a large voltage. 


which we think scarcely needs explana- 
tion. It is shown in conjunction with a 


single valve set just for explanatory pur-. 
In the ‘‘ Thermoformer ” the hot . 


poses. 
junctions were kept hot by means of 


electrical heating, but as will be seen 


from our sketch, there was no electrical 
connection whatever between the elec- 


trical heater attached to the house 


BISMUTH \~ 


The. 
method of applying the system to a wire-: 
less receiver is clearly shown in Fig. 2 (c), 


~ 
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it is obvious that the system could be 
arranged to operate from oil heaters for 
remote country districts where neither 
gas nor electricity was available. 

It will be seen that we appear to have 
got an almost perfect battery eliminator, 
and in theory this is true, but in prac- 
tice the prospects of. this system be 


- coming universal are by no means very 
= bright at the present moment. 


It will 
be realised that there must be a very 
great energy lost in the heater, and the 
power, for instance, which was drawn 
from the mains to operate the heater is 
out of proportion to the output given, 
and consequently, from a purely econo- 
mical point of view, the schemie could not 
at present become a really practicable 
one., In the actual ‘* Thermoformer,” 
which was designed solely for the elec- 


` tric mains, special arrangements were 


ELECTRIC HEATER ELEMENT 


A.C. OR 
D.C.MAINS 


(c) 


Fig. 2.—'This type of H.T. and L.T. battery eliminator has the advantage of requiring no 
f ‘smoothing circuit. — £ — é 


lighting mains and the circuits of 
the receiver. Consequently no smooth- 
circuits whatever were needed, 
and, moreover, the instrument could 
be ~ equally well plugged into A.C. 
or D.C. mains, since the mains merely 


heated the ordinary heater element. It ` 


will be appreciated that this system 
could also be applied with equal effect to 
the gas mains, and so we might have 


what could be called a battery eliminator | 


for gas mains, it being merely necegsary 
to build an instrument so that special gas 
burners were arranged to heat the hot 
joints. To carry the point further still, 


made so that the heater element was very 
close jndeed to the joints which had to 


be heated, and the whole instrument was - 


arranged to give as small a loss of energy 


in the form of heat as possible. Although, 


therefore, at present this form of com- 
plete battery eliminator (for grid bias 
could, of course, also be taken in this 
manner) is not likely to make its appeat- 
ance as a practicable proposition in this 
country, undoubtedly the idea has great 
possibilities for keen experimenters. It 


should be pointed out that sometimes — 


these instruments are known ag “ Thet- 
mopiles.”’ 
` A 50 
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RADIO AND SATURATION. 


HERE have been a number of expressions 
of opinion published recently on the ques- 
tion of when we shall reach the saturation 
point in wireless ; that is to say, when will 
the demand for wireless receiving sets have 
been so far met that sales will substan- 
tially fall off. | 

A recent article in The New York Times, published 
about the time of the New York Radio Fair, gave some 
interesting figures. An expert on foreign trade had taken 
on himself the rather ambitious ‘task “of approximating 
the number of receivers in use throughout the world, and 

- his estimate gave the number located in zones where 

satisfactory reception could be depended upon as 18 

million. In the United, States alone there were 700 

licensed transmitting stations, and he regarded the entire 

United States as a zone of constant reception, whilst in 

Europe the constant reception zone extended only to the 

border line of Russia. 


. Supplying the World with Sets. 


A rough estimate of the population of the world was. 


taken at 1,748 millions, and, assuming an -average of five 
listeners to every receiving set, it was estimated that 9o 
million people in the world were enjoying receiving facili- 
ties, or 9 per cent. of the total population in zones which 
to-day enjoy a reliable broadcasting service. To put a 
wireless receiver in a sufficient number of homes to enable 
everyone located within a zone of dependable reception 
to listen, 200 million sets would have to be provided, and 
if broadcasting facilities were extended throughout the 
world nearly .350 million sets would be required. 

We have made no attempt to check these figures given 
in The New York Times, but we have no reason to sup- 
pose that they fall far short of a reasonable approxima- 
tion. Broadcasting transmitters will naturally be erected 
wherever the demand is sufficient to justify the expense, 

and although the demand is undoubtedly steadily increas- 


B 9 


ing, it will take a long while before all the countries of 

the world will enjoy the advantages of a satisfactory ser-: 
vice. The demand for sets must increase steadily when- 
ever a new station comes on the air, and long before the 
world’s manufacturers of radio sets established to-day 
can even meet the requirements of areas at present ser- 
viced, old sets will require replacement and so the demand 


will ‘be extended. 
(oom e) o 


 5XX AND THE REGIONAL SCHEME. 


N a letter published elsewhere in this issue a corre- 
I spondent makes the point that, in his opinion, with 
the introduction of the regional scheme the Daventry 
1,600 metre station 5X X should be abolished. He rightly 
remarks that we have repeatedly drawn attention to the 
difficulty of designing satisfactory sets for the reception 
of both Daventry. and the ordinary broadcast band. Our 
correspondent, however, does not point out that these 
criticisms were levelled at the time Daventry was con- 
templated, and that since that date we have also em- 
phasised what we consider to be still more important, 
viz., that the B.B.C. should cease to chop and change 
with wavelengths and make alterations in other direc- 
tions which necessitate modification in the design of 
receivers.. In America the wavelength band has not 
altered since the introduction of broadcasting, and the 
wavelengths are all of much the same order, so that the 
manufacturer and designer are in a position to get down 
to mass production methods without fear of any serious’ 
changes. l 
Now that 5XX is an established station we think 
it would be grossly unfair both to the public and to 
the manufacturer to make that station any less im- 
portant a part of the broadcast scheme than it-is to-day. 
Many listeners’ sets are designed for reception of 
Daventry wavelengths only, whilst to many coast 
dwellers Daventry is likely to continue to be the station 
normally received even after the regional scheme is in 
ePeranen: 
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Experiments with Resistance=capacity and Iron=cored Transformer Coupling. 
By N. W. McLACHLAN, D.Sc., M.LE.E. 


‘N the previous articles’ we saw that, provided the 
impedance or load in the anode circuit had a rela- 
tively small D.C. resistance, a screened valve could 

be regarded as a three-electrode valve having a high 
“internal resistance and a large magnification factor. 
Starting with this as a basis, we shall examine the action 
of the valve as a note magnifier. A well-known form of 
coupling is by means of an iron-cored intervalve trans- 
former. The performance of a 2.7/1 transformer with 
a three-electrode valve of low A.C. resistance’is shown 
by the curve of Fig. 1. If now we take the performance 
of the same transformer with a valve of high internal re- 
sistance, we have the case of the screened valve. In 
The Wireless World, January 20th, 1926, I gave a 
characteristic curve for a 2.7/1 transformer with a 
D.E.Q of internal resistance 3.7 x 10° ohms. This is 
about the value to be-expected for a screened valve with 
a grid bias of —2.5 to — 4.5 volts, so that the perform- 
ance of this transformer with such a valve is indicated by 


1 The Wireless. Wold, August Ist, 
September 14th, 1927. 


September 7th, and 


CUT OFF 
120 ~ 


AMPLIFICATION 


1000 1500 2000 2500 3000 3500 4000 
FREQUENCY 


-500 


Fig. 1.—Frequency characteristics of 2.7: 1 (50-henry primary) 
and 2:1 (100-henry primary) transformer with D.E.5 valve 
(anode volts, 160, grid bias — 7.5 volts). 


the curve of Fig. 2. The explanation of the curve is on 
the same lines as that given in connection with the selec- 
tivity of a tuned anode. The transformer can for 
simplicity be replaced by an LC circuit, in which the 
A.C. resistance is fairly high (Fig. 3). Now, with such 


AMPLIFICATION 


2:7 .1 TRANSFORMER 
(PRIMARY 50 HENRIE 


2000 
FREQUENCY 


Fig. -2.—Transformer characteristics with D.E.Q valve (A.C. 
resistance 370,000 ohms) operating as anode rectifier. The am- 
piffication scale is arbitrary. 

a circuit the inductive reactance below resonance and the 
capacity. reactance above resonance are small compared 
with the valve resistance. Thus the greater part of the 
A.C. voltage is spent on the valve, thereby giving a 
reduction in magnification. At resonance, which for the 
2.7/1 transformer is in the neighbourhood of goo to 
1,000 cycles, the impedance is essentially a dynamic re- 


‘sistance whose value is comparable with the A.C. valve 


resistance, but high compared with the reactance of the 

transformer on each side of resonance. Thus, owing to 

the high A.C. valve resistance, an iron-cored transformer 

acts as a low-frequency tuned circuit. The damping 
B 10 
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The Screened Valve in L.F. Circuits.— 

action of the valve which may be considered to be a leak 
across the transformer, as shown in the first article, is 
not sufficient to flatten the tuning to any extent (Fig. 4). 
I have tried the screened valve with a transformer of 225 
henries primary inductance and resonant frequency in 
the neighbourhood of 700 cycles. 
ance is three or four times that of the average high- 


inductance transformer, the quality of broadcast recep- 


tion reminded me of. the re- 
sults obtained some four 
years ago when the radio art 
was in its embryo stage. 
The effect was according to 
theory, and is indicated by 
the curve of Fig. 2. The 
bass disappeared, likewise 
the upper register leaving -a 
kind of moan about an 
octave and a half above 


INTERNAL VALVE 
RESISTANCE 
PRIMARY |. 
INDUCTANCE 
EQUIVALENT 
CAPACITY 


Fig. 3.— Approximate cir- 
cuit for primary of intervalve 
iron-cored circuit. The pri- 
mary inductance has a fairly 
high A.C. resistance. 


simulated by using a three- 

electrode detector with low- 

inductance choke, and by- 
removing the upper register with the aid of a condenser 
across the choke. The circuit apart from this was quite 
normal, 7.¢., a.low resistance three-electrode valve was 
used with the transformer, which gives 
uniform amplification -down to 40 
cycles.” _ 


Note Filters for Radiotelegraphy. 


Since the screened valve has such a 
high internal resistance, thereby render- 
ing iron-cored apparatus comparatively 
selective, it is natural that we should 
enquire whether it can be applied to note ` 
filters in radiotelegraphy.- In the re- 
cording of radio signals it is usual, but 
by no means imperative, to heterodyne 
the incoming signals until a beat note is 
secured in the detector circuit. This 
note is amplified and passed through a 
series of valve-coupled tuned circuits as 
indicated in Fig. 6, the reason being 
to secure additional immunity from 
interference. The incoming radio 


signals are received in the usual way on an aerial (usually 


a system giving a cardioid or heart-shaped reception 
, diagram) and then passed 
through a series of high- 


œ w e ° 

Sito | > frequency filter circuits of 

EN z> $$ A.C. resi Th 
>lo Or >9 low A.C. resistance. en 
$o C z9 2< follows some H.F. amplifi- 
x < 5< XH cation, the detector and the 

a go ul uj . ° 
wi bo note magnifiers. Extensive 
Za filtering with long radio 


waves had drawbacks owing 
partly to lack of selectivity 


Fig. 4.—Circuit illustratin 


damping or leak effect 
valve on the primary circuit 
of transformer. ith a 
screened valve the damping 
is relatively small since the 
resistance is high. 


B IJ 


x 


°? The amplifier and trans- 
former used were described in 
The Wireless World, January 
13th, 1926 
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electrostatic capacity between grid and anode. 
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when valve coupling was used and to the expense of 
large stranded wire coils. The screened valve may. 
remove this disability to some extent and at the same time 
eliminate the necessity for neutrodyning. Filtering at 
note frequencies is relatively cheaper and easier. The 
screened valve will by virtue of its low capacity and high 
A.C. resistance give greater stable magnification and 
selectivity per stage than the three-electrode valve, and 
should be a boon. As a case in point, take a radiotele- 
phone system in which the receiving station is called by 
using a note frequency to modulate the transmitter. The 
additional selectivity and magnification of the screened 
valve will make for greater immunity from jamming and 


_ enhanced stability for equal signal strength as received 


by the aerial. 


Superheterodyne Circuits. 


It is interesting to discuss the case of intermediate 
stages in a superheterodyne: receiver. In an extensive 
article dealing, with supersonic iron-cored intervalve 
transformers? it was shown that the so-called input im- 
pedance of a valve (due to anode to grid capacity) follow- 
ing transformer virtually increased its. self capacity, 
thereby altering the optimum wavelength. Also that 
unless the capacity added to a transformer preceding or 
succeeding the aforementioned was identical, the two 
transformers worked on different optima wavelengths. 


æ 


OUTPUT 


Fig. 5.—Circuit for simulating action of transformer with screened valve. L is an 
inductance of 20 henries, and C a variable 0.005 mfd. condenser. 


The result was a loss in amplification and in selectivity. 

Now this increase in capacity was mainly due to the 
In the 
screened valve, since the capacity is negligible, one im- 
miediately jumps to the conclusion that ,such valves will 
be beneficial in the intermediate stages of a supersonic 
amplifier. Let us examine the case of a screened valve 
and one of the transformers 'described in the above 
article. Transformer No. 1 had a natural wavelength of 
4,400 metres (when the capacity effect of the following 
valve was absent ; see The Wireless World, January 5th, 
Table 12). This is about the favourite wavelength region 
for supersonic circuits. Following the same line of argu- 


3 The Wireless World, November 10th, 17th, 24th, Decem- 


ber 8th,. 1926; January Sth, 1927. 
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` The Screened Valve in L.F. Circuits.— 

ment regarding tuned circuits as we pursued i in the first 
article on screened valves, the transformer at its reson- 
ance frequency can be regarded as a dynamic resistance. 
On this hypothesis it is easy to calculate the magnifica- 
tion obtained from the transformer used in conjunction 
with a screened valve. For the screened valve whose 
characteristics we have given the internal ‘resistance is 
about .2 x 10° ohms and the magnification factor 80 at 
—1 grid bias. The dynaniic resistance of transformer 
No. 1 referred to the primary circuit is approxiniately 


Fig. 6.—Tuned note filter circuit with neutralising connections 
omitted. 


4x 104 ohms, and the amplification with this resistance 
in the circuit of our screened valve would be 


x 104 
aes —; | x 80= I 
2 X 10°+4XI10 24 
secondary turns 


primary turns 
magnification to the grid of the next valve would be 


8o 
x o= z 


But the ratio =3, so that the voltage 


ox 3=40. This 1s an improvement on the actual value 
of 22 with D.E.5B and an undesired wavelength increase 
from 4,400 metres to 7,000 metres due to the input im- 
pedance of the next valve. In practice owing to the fila- 
ment and grid capacity of a screened valve there would 
be an increase in wavelength but not nearly so much as 
that indicated above. The increase in wavelength with 
the screened valve would not cause any serious drop in 
magnification. Thus it appears that despite their high 
internal resistance, screened valves will be useful for 
iron-cored supersonic transformers so far as magnifica- 
tion is concerned. For greater magnification the trans- 
former would have to be designed to fit the valve. It is 
of interest to remark in passing that the best condition 
prevails when the dynamic resistance of the transformer 
referred to the primary winding is equal to the internal 
valve resistance. In our case cited above, it was a long 
way from this, the valve resistance being five times that 
of the transformer. Keeping the secondary winding the 
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same the necessary condition would be secured by 
increasing the number of turns on the primary, 1.¢., 

reducing the transformation radio. With the proper 
turns ratio the amplification would be in the neighbour- 
hood of 60. It is difficult to calculate this figure accu- 
rately owing to the alteration in the mutual capacity 
between the windings when the primary furns are 
increased. The mutual capacity should be reduced to a 
minimum. I imagine sonmieone saying to himself, What 
about supersonic tuned anodes? This is the case of the 
transformer with no primary, thé secondary being placed 
straight in the valve circuit. I hope to deal with this 
question later, but so far as can be seen without going 
deeply into the matter the elimination of both primary 
and mutual capacity will increase the dynamic resistance 
and, moreover, with an iron-cored choke (assuming the 
D.C. feed is not large enough to do harm to the iron) in 
which the iron loss is appreciable there may be little 
magnification gain in using a transformer with a screened 
valve, although there is a gain in ‘selectivity, particularly 
if a large ratio is used. We may interpolate the reniark 
that where H.F. circuits are concerned, on the broadcast 
wavelengths from 300 to 500 metres, the best transformer‘ 
has an advantage over the tuned anode of only 8 per cent. 
in magnification when using an average low-loss coil. 
When air-cored coils are used for supersonic circuits it is 
possible, by using stranded wire, to enhance the dynamic 
resistance at resonance. The result is obtained by using 
a.more expensive and bulky article, and: since there is no 
closed magnetic field, unless a toroidal construction is 
adopted, the stray field may be a nuisance. I do not, 

however, imply that air-cored coils should be summarily 
dismissed. 

The above discussion has dealt EE with the amplifi- 
cation side of the problem. In supersonic amplifiers 
there is also the question of selectivity. It follows from 
all we have said previously on the subject that the 
screened valve will enhance the selectivity of supersonic 
coupling units just as it does those of the shorter waves, 
by virtue of its large internal resistance. As with the 
short-wave tuned anode, increased selectivity is obtained 
by reducing the inductance and coil resistance and increas- 
ing the capacity at any given wavelength. Magnification 
iS “augmented by keeping the capacity and resistance as 
small as possible and increasing the inductance. The 
stability of the system is far less acute with wavelengths 
of 4,000 metres or more than at the broadcast band. 
Provided the system has no modes of oscillation of higher 
frequency than the working frequency, much greater 
stable amplification can be secured at 4,000 than at 400 
metres. This is due to the fact that the impedance of 
the electrostatic valve capacity is ten times as large as the 
former as at the latter frequency. = 


(To be concluded.) 


t Valve resistance=dynamic resistance of transformer at 


resonance. 
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MANCHESTER RADIO EXHIBITION. 


The fourth Wireless Exhibition organised by the “‘ Evening Chronicle” will be held at the City Hall, Deansgate, 
Manchester, opening on Monday, 24th October, and continuing till Saturday, di November. 
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An Electrostatic Pick-up Energised 
with H.F. Oscillations from the 
Broadcast Receiver. 


By A. DINSDALE. 


(C INCE the introduction of broadcasting we have 

S become accustomed to endless arguments as to the 
relative merits of a broadcast receiver when compared 

with a good gramophone as a means of entertainment. 

Gramophones have been vastly improved of late, and 
so have broadcast receivers and their associated equip- 
ment, so that to-day there is very little to choose between 
high-grade representative instruments of both methods of 
reproducing musical entertainment. | 
= The modern improved gramophone owes much to the 
apparatus and methods which have been developed for tHe 
conduct of broadcasting, as shown by the present writer 
in a previous article in this journal.’ In one or two in- 
stances thermionic valve amplifiers and loud-speakers have 
been incorporated with the gramophone, for the purpose 
of giving to the reproduction increased volume and purity. 
_ In the present article it is proposed to describe an ex- 
ample of the latest development in this direction, a de- 
velopment which goes a step further, inasmuch as the 
amplifier and loud-speaker equipment in this case can be 
used either to reproduce music impressed upon gramophone 
records, or it can be con- | 
nected to an aerial in the 
usual way and used as a 
broadcast receiver. 

Thus, if the user of this 
combination equipment tires 
of the broadcast programme, 
and there is no satisfactory 
alternative, he can switch his 
receiver over to the gramo- 


es Wireless and the Gramo- 
phone,” The Wireless World, 
September 15th, 1926. - 
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Fig. 1.—Showlng the relative size of the El Fonic pick-up. | 
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phone and. become his own broadcaster, choosing a suit- 
able programme from the records available. 

The designer of the particular system under review is 
Mr. F. A. Jewell, consulting engineer to the Adams- 
Sibley Developing Corporation, of New York, to whom 
the writer is indebted for permission to publish this 
description. i ' pi 


« Pick-up ” Devices. 


In any method which has for its object the electrical re- 
production of gramophone records the usual sound box, 
which translates the indentations of the record into 
mechanical sound waves, must be replaced by an electrical 
device which will turn the mechanical vibrations of the 
gramophone needle into electrical impulses. Such an elec- 
trical device is known as a “‘ pick-up.” Í | 

It will immediately be realised that the quality of sound 
in electrical reproduction can be no better than the loud- 
speaker and the amplifier that feeds it, and both in turn 
depend upon the efficiency of the pick-up. It is apparent, 
therefore, that when tackling -the problem of improving 
| electrical reproduction we 
must commence with ‘the 
pick-up, which has received 
less attention than has the 
, rest of the equipment. 

A disadvantage of the 
gramophone which has not, 
so far, been entirely over- 
come, either in mechanical or 
electrical reproduction, is 
the objectionable scratching 
noise made by the needle as 
it passes over the revolving 
record. It has been ascu- 
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A Combined Radio-gramophone Installation.— 


tained that 80 or go per cent. of this noise is due to the ` 


needle scraping along the bottom of the groove of the 
record, causing vertical movement, whereas the sound 
waves are cut Jaferally in the sides of the groove. The 
needle thus has two movements imparted to it, one lateral 
and one vertical. The problem is to prevent the vertical 
movement affecting the reproducing mechanism. 

In the type of pick-up designed by Mr. Jewell, vertical, 
movement of the needle will not cause any electrical 
change in the output circuit, and the remaining 10 to 20 
per cent. of scratch, known as ‘‘ side-wall scratch,’’ is 
damped out to a negligible point. 

This new type of -pick-up makes use of the principle 
of the electrostatic, or condenser, microphone, a type of 
microphone which is more commonly found abroad than 
in this country. The device, which has been called the 
El Fonic pick-up, is shown in Fig. r. Fig. 2, which 
is a back view, shows the socket into which the tone arm 
of the gramophone fits. The details of the device can 
clearly be seen in Fig. 3. It consists essentially of two 
very small condenser plates, one of which is fixed and the 
other movable. To the latter is attached the gramophone 
needle, so that the mechanical vibrations communicated to 
the needle by the sound waves cut in the record cause the 
distance between the fixed and movable plates of the con- 
denser to vary. 


Action of Capacity-type Pick-up. 

This system of gramophone reproduction may be said to 
make use of the principles of radio throughout, for the 
record is made to modulate a high-frequency carrier wave 
just as does the output of the microphone in a broadcasting 
station. This record-modulated carrier wave is then recti- 
fied, amplified, and fed to a loud-speaker. 

The diagram in Fig. 4 will assist the reader to under- 
stand the action of the system. The valve V is arranged 
as an oscillator, its frequency of oscillation being con- 
trolled by the inductances L, and L,, and the condenser 
C. Coupled to the oscillator coil is a small pick-up coil, 


Fig. 2.— Back view of pick-up with cover removed, showing socket 
for attachment to gramophone tone arm. 


ILa, which is in series with the capacity-type gramophone 
pick-up, C,, C, and an H.T. transformer, which is 
broadly tuned to the frequency of oscillation of V. 
Now, the amount of H.T. energy which will reach the 
primary of the H.I*. transformer is dependent upon the 
degree of coupling between it and the oscillator coil. The 
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coupling between L, and L,, once determined, remains 
fixed, so that the only remaining variable is the distance 
between the plates of the condenser C,, C}. That is to 
say, the amplitude of the H.F: current in the primary of 
the H.F. transformer is dependent upon the capacity of 
the pick-up device, and this varies exactly in accordance 
with the mechanical vibrations communicated to the mov- 
able plate by the needle travelling in the undulating groove 
of the record. . 


Rectifying the Modulated H.F. Currents. 


The varying H.F. current is transferred to the secon- 
dary winding of the transformer and thence to any con- 


Fig. 3.—Details of the El Fonic ick-up. A is the fixed plate, 
C a dampin 


B the moving plate, an g device. 


ventional detector circuit, the output of which is passed 
through an H.F. choke and then on to a suitable L.F. 
amplifier and loud-speaker. 

Since the frequency of the current passing through 
C,, C, is very high, the plates are very small. The vibrat- 
ing member, C,, is made of aluminium, .and is therefore 
extremely light. Furthermore, C, does not have to per- 
form any mechanical work, such as moving an air column, 
or moving an armature against a heavy spring tension, as - 
in the magnetic type of pick-up, so it is allowed to float 
freely in the record groove. a | . 

In such circumstances the vibrating plate has negli- 
gible inertia, so that it can respond to all the delicate 
overtones, as well as to all the fundamentals. Also, as 
there is only one frequency to contend with, that of the 
oscillator, and since the only function of the pick-up }s 
to vary the amplitude of a current at this frequency, no 
difficulty is encountered in designing a circuit to respond 
to it. | i 

It will now be readily understood how that amount of 
needle scratch whick is due to vertical movement of the 
needle cannot affect the capacity of C,, C3. l 


A Combination Radio-gramophone Set. 

The designer of the El Fonic pick-up is also responsible 
for the design of a suitable distortionless amplifier, details 
of which will be given later. Having thus designed the 
complete equipment for the perfect reproduction of gramo- 
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A. Combined Radio-gramophone Installation.— 
phone records, it occurred to him that since this equipment 
makes use of standard radio apparatus, it would be an 
excellent thing to arrange matters so that music could be 
reproduced either from records or from a broadcasting 
station at will, and without the use of any more apparatus. 
The complete circuit for this purpose, employing five 
valves, is given in Fig. 5; from which it will be seen that 


by simply throwing two switches either ordinary broad- 


casting can be received and reproduced, or 
the music from a gramophone record. 

When switch J is thrown to the left and 
switch J, down the set is ready to receive 
broadcasting; and the first valve acts as an 
H.F. amplifier, so that there is one stage 
of H.F. amplification, a detector operating 
on the anode bend principle, and a special 
All the tuning is 
accomplished by the single condenser C,, 
which controls the input circuit. The re- 
sistance R, acts as a reaction control, while 
R, acts as a volume control.. 

With switch J thrown to the right, and 
switch J, in the up position, the equipment 
is ready for gramophone reproduction, and 
the first valve then functions as an 
oscillator. 

When the set is switched for broadcast 
reception the coil L, functions as the 
primary, or aerial coil, and the coil L, as the secondary, or 
grid coil of the H.F. stage.. Across. this coil is a 9.0005 
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mfd. condenser, which is the only tuning control. The 
variable resistance R, controls the degree of reaction by 
varying the potential impressed upon the plate of the first 
valve, V. Coil L is oút of circuit. 

When the switches are thrown so that the set is ready 
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Fig. 4.—Schematic diagram 
of capacity type pick-up and 
its associated oscillator. 
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for gramophone reproduction, coil. L .comes into use as 
the reaction coil, and the first valve, V, becomes an oscil- 
lator ; L, becomes the oscillator coil and L, becomes the 
coupling, or pick-up, coil. R, is turned so that all the 
resistance is cut out of circuit, and the condenser C, is so 
adjusted that the frequency of oscillation of the circuit 


- best suits the constants of the untuned H.F. transformer, 


L,. Once this adjustment has been found it remains the 
same every time the gramophone combination is used? 


Constructional Details. 


The coupler unit, L, L,, L,, is one of 
the most important parts of the circuit, and 
must therefore be very carefully ` con- 
structed. The three coils are of the basket 
weave type of winding, and their internal 
diameter is r4in. 
No. 24 D.S.C. wire, coil L, has 52 turns 
of similar wire, and’ L, has ro turns. All 


and are mounted on an ebonite former, so 
that they can be slid along the former to 
find the best coupling position. Once found 
this position is left untouched. , 

As already mentioned, the H.F. trans- 


and should cover the band of wavelengths 
between 200 and 500 metres. 

Before proceeding to describe the ampli- 
fier in detail, it should be stated that it was developed for 
use with American valves, the first three being the Ameri- 
can 2o01-A type, the fourth a SOPO valve, and the 
fifth a power valve. 

Mr. Jewell, the designer of the amplifier, lays great 
stress on the fact that the L.F. transformer,:T in Fig. 5, 
must have a low-impedance primary ; it must therefore 
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Fig. 5.—Complete circuit diagram of radin-gramonhane installation. | 
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Coil L has 25 turns of, 


three coils are wound in the same direction, . 


former L, (Fig. 5) is of the untuned type, 
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A Combined Radio-gramophone Installation.—_ 

be one of the old type. It should have a ratio of 44:1 
and be high pitched. With a transformer of this type in 
circuit, there will be no danger of over-accentuating the 
low bass notes. . 

The above statements may seem strange to our readers 
when so much emphasis has been laid lately upon the 
necessity for transformers with a high-impedance primary 
so that the low notes may be brought out. However, 
Mr. Jewell states that if a high-impedance transformer 
is used, the bass notes will be so loud and overpowering 
that they will drown out the rest of the harmony ! 

Across the secondary of the transformer is a 500,000- 
ohm variable resistance which acts as a volume control, 
both for radio reception and for gramophone reproduc- 
tion. 

The remainder of the amplifier is of somewhat unusual 
design. The values of the plate chokes are given as 
200 henries, whilst the values of the grid chokes are 
stated to be 2,000 henries! Mr. Jewell explains that 
he has purposely chosen this high value for the grid’ 
chokes so that there shall be no danger of audio-frequency 
oscillations being set up owing to the close proximity of 
grid and plate chokes of the same value. With a differ- 
ence between them of 1,800 henries, all danger of oscil- 
lation is removed. l 

As there is no load in the grid circuits of the amplifier 
valves, the value of 2,000 henries is obtained by the use 
of a closed core, thus eliminating the necessity for an 
excessively large winding. It is stated that, as the D.C. 
resistance of the choke is comparatively low, due to the 
relatively small amount of wire used in the coil, it is 
impossible for any appreciable charge to accumulate on 
the grid of the valve. This also permits the use of a 
coupling condenser of comparatively high capacity 
(1 mfd.). 

Adapting to Existing Receivers. 


For experimental purposes, there is no need to build 
this special amplifier, for any broadcast receiver using 
valves can easily be adapted to give satisfactory results. 
provided it is capable of giving good reproduction of 
broadcasting, and those possessing both a gramophone 
and a good wireless set may like to try a combination of 
the two, especially if the gramophone is several years 
old and therefore not designed along modern lines. The 
result will be a vast improvement of the gramophone 
reproduction. 

Besides the E Fonic pick-up, all that is necessary is 
an oscillator unit, and this can easily be made up in 
accordance with the specifications given above. It is 
advisable to put the unit in a metal screened case to 
prevent the radiation of oscillations, which might disturb 
listeners in the vicinity. 

The unit need not be fitted with the H.F. transformer 
shown in Fig. 4. Instead, the leads which go to the 
primary of it are taken to the aerial and earth terminals 
of the wireless set. If this happens to have one or two 
stages of H.F. amplification before the detector it 
simply means that the input modulated H.F currents 
from the oscillator and El Fonic pick-up combination 
will be amplified before they are rectified, and in that 
case it will be advisable to include in the oscillator unit 
a variable resistance connected as shown at R in Fig. 4. 


-and earth terminals. 
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This will enabie the input volume to be controlled so 
that the H.F. valves will not be overloaded. 

For quick change-over purposes the wireless set might 
very well be fitted with a jack connected to the aerial 
The aerial and earth leads could 
then be connected to a plug, and the leads X and Y in 
Fig. 4 to another plug, so that a change from radio 
reception to gramophone reproduction could be effected 
simply by changing plugs and starting up the gramo- 
phone. 

It should be pointed out that the oscillator operates at 
a frequency within the broadcast waveband ; hence the 
advisability of screening it. Furthermore, if the user 


of the combination is very close to a broadcast station, . 


a whistle may be heard when running the gramophone. 
This is due to the oscillator: heterodyning with energy 
picked up by the receiver itself from the broadcasting 
station’s carrier wave. Altering the adjustment of the 


oscillator tuning condenser will cure this. - 


When running the gramophone it will be necessary to 
tune the wireless set to the wavelength upon which the 
oscillator unit is operating. — n 

The wireless set, or amplifier equipment, can very con- 
veniently be placed, in the ċase of a cabinet-type gramo- 
phone, in the space usually devoted to the storage of 
records. 5 l 

The System in Operation. 


Whilst in New York recently the writer was fortunate 
enough to be able to attend a demonstration of the El 
Fonic pick-up and its associated equipment. First of 
all, the device was demonstrated in conjunction with an 
amplifier built as indicated diagrammatically in Fig. §, 
a large cone speaker being used. The improvement over 
the average gramophone, even of fairly modern design, 
was truly astonishing. All musical notes, from the 
lowest to the highest, appeared to be amplified to an 


equal extent and were reproduced with a brilliance and 


clarity seldom heard on any gramophone. 

On broadcasting, the results were not quite so good, 
but, even so, they were better than one hears from the 
general run of broadcast receivers. No doubt the in- 
clusion of the old-fashioned type of L.F. transformer 
prevented the broadcast reproduction from equalling that 
of the gramophone and amplifier combination. 

During gramophone reproduction the extreme quietness 
of background was remarkable. .At‘a distance of about 


` ten feet from the loud-speaker, needle scratch ‘was not 


discernible, even at the commencement of a record, before 
the music started. As is fairly well known, modern 
electrically cut records have an enormous range of volume, 
which the ordinary type of gramophone is totally in- 
capable of handling. The system under review handled 
equally well either the softest pianissimo passages or the 
loudest passages of a full orchestra, during which the 
output volume of the loud-speaker was enormous, and 


gave an extremely realistic effect. 


By way of comparison, a standard five-valve neutro- 
dyne set was next connected up with an adaptor unit, and 
gramophone records reproduced by means of it. The 
results were not nearly so good, of course, but they were 
considerably better in quality than could be obtained 
from the same gramophone, playing the same records, 
and using its ordinary mechanical sound-box and hom. 
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INTERESTING FOREIGN APPARATUS. 


Selected New Sets and Components. — aA, “Be 


OLLOWING immediately on the all-British wireless 
F show at Olympia was an exhibit organised by the 
wireless departments of Selfridge and Whiteley at 
the premises of the latter store. 
exhibitors were to be found at Olympia, the Whiteley 
Exhibition included apparatus of foreign manufacture, 
and in this respect attracts the interest of the amateur by 
affording him an opportunity of inspecting imported in- 
struments. The foreign apparatus was limited almost 
entirely to American and German manufacture, except in 
i t 


Progress in receiver design as illustrated in this compact six—valve 
set—the Rothermel—Crossley Band Box. 
the case of a few small meters and inexpensive battery 
eliminators, some of which came from France. 
- British exhibitors included Hart Collins, showing the 
making up of self-contained sets; Igranic, principally 
components; Marconiphone, Marconi sets and valves; 
McMichael, sets and components ; Ormond, variable con- 
densers and a portable set; General Electric Company, 
sets, battery chargers and eliminators, and Osram valves ; 
Mullard, the P.M. valves; Wingrove and Rogers, Polar 
components. The apparatus exhibited by these firms has 
been fully described in recent 
_ issues. 


Foreign _ apparatus was 
shown by the Continental 
Radio Import Company, 
Saba Radio Products, 
Rothermel, Heayberd, Freed 
Eisemann, Hydleman, Louis 
Holzman, and: Leslie Dixon, 
though the latter was show- 
ing apparatus mainly of 
interest to the transmitting 
amateur, including some new 
and modified ex-Government 
material. 


‘The Saba S.L.F. condenser. 
B 19 


Although many of the | 


There need no longer be any doubt that foreign radio 
apparatus is already available in-considerable quantity in 
this country. American apparatus, extensively .handled 
by the Rothermel Corporation, is already well known, 
though mostly restricted to component parts. At their 
stand, however, at least two of the latest type of Ameri- 
can receiving sets were examined—the Synchrophase, 
by Grebe, and the Rothermel-Crossley Band Box. The 
former embodies a multi-stage H.F. amplifier, with 
binocular coil intervalve couplings. The tuning dials are 
horizontally edgewise operated, with condenser spindles 
standing vertically and provision for linking them to- 
gether for one-dial control. Two other controls are 
fitted to the Grebe sets : one a volume control, which ap- 
pears to be a double-wound rheostat, and the other called 
“tone color” and stated to be a control for adjusting 
the input to the loud-speaker to compensate for its uneven 
response characteristics. 


American Receiver Designs. 


The. Grebe Consoles make use of the standard tuner- 
receiver unit, and several models are fitted with two or 
more loud-speakers as well as battery compartment. 

The Crossley Band Box is an exceedingly compact de- 
sign, being a six-valve receiver in a well-finished metal 
case, measuring only 17}in. x 7hin. x 5in. Its one-dial 
tuning and operating controls are inconspicuous, and are 
surrounded by a facia plate with aperture through which 
is viewed a finely divided illuminated scale. Again, it 
is a receiver with a multi-stage H.F. amplifier using 
neutralised inter-valve couplings, with tuning adjustments 
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The Kuprox battery charger fitted with dry Kodel rectifying unit. 
- The rectifier is supplied separately for building into a home- 
constructed battery charger. . 


Wireless 
World 


544 


Interesting Foreign Apparatus.— 

linked together to a common control. Assuming that 
it fulfils the requirements of a long-range loud-speaker 
set it represents a remarkable advance in home receiver 
construction. <A feature of the design is its ready adap- 
tion for fitting in a console cabinet. A special model 
is available for use with a Crossley A.C. power unit, 
so that the entire outfit is batteryless and derives its 
current from the public supply. 


- Saba basket tuning coils fitted with four-pin mounts. 


Another item of new interest shown by Rothermel was 
the Kodel rectifier, a small and entirely dry unit for 
battery charging from A.C. supply, selling at ass. 
Although too new to form the subject of technical com- 
ment, it is undoubtedly more convenient than any other 
form of small rectifier, is stated to last indefinitely, and, 
subject to its rectifying properties being found satis- 
factory, may replace other rectifying devices and battery 
chargers. 


Imported Components. 


The presence of a coniprehensive 
range of components of German 
manufacture was an innovation, and a 
few specimens have been selected for 
comment here as typifying the general 
design and quality. Other than the 
already well-known compact receiver 
making use of the Loewe multi-elec- 
trode valve, no complete sets of 
German manufacture were to be seen. The components 
include variable condensers, intervalve transformers, tun- 
ing coils, telephone receivers and loud-speaker movements, 
smal] fixed-capacity condensers, grid leaks, meters, plugs, 
and jacks. | | - 

The Saba range, shown by the Services Shipping Co., 


Key switch and plug included in the Saba range of components. 


shaped to follow the S.L.F.. law. 
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Ltd., were probably the most complete.: Saba variable 
condensers are made in several types—a -cheap square law 
model, a good quality S.L.F., as well as an S.L.F. with 
reduction gearing. All models include such features as 
‘* one-hole,’’ as well.as ‘‘ three-screw,’’ fixing, long and 


well fitting top bearing, neatly fitted pig-tail connector, 


slotted bar mounting for the fixed plates, and strip ebonite 


insulating supports.. The cheap model with a capacity 


of' 0.0005 mfd. is offered at 7s., and is fitted with 
metal end plates with crystallate finish, tuning plates of 
aluminium, and provided with the flat form of spring 
washer to friction the spindle and keep it in correct 
setting. The more expensive model has nickel-plated 
end plates and pillars, silver-plated and transparent 
lacquered fixed and moving plates, the latter being 
stiffened by a substantial bar near their extremity and 
Absence of spring 
washer, clean machining of parts, and the use of fine 
pitched screw threads in this model all evince instrument- 
making perfection. Both grades are available with 100 
to 1 reduction gearing arranged in the familiar manner 
as a double train of pinions near the base of the 
condenser, the better quality model selling at 14s. 
The use of toothed pinions arranged to give considerable 
reduction ratio calls for comment, though in actual 
handling backlash cannot be observed, due to the fact 
that the teeth are cut- deep and meshed tightly though 
without causing the action to bind. Concentric controls 
give fine and rough adjustment. 

As to tuning coils, these are entirely unorthodox. Of 
cylindrical basket construction, all types are fitted with 
four-pin mounts for changing the tuning range, the base 


Aero short-wave tuning equipment covering a wave range of 15 to 130 metres shown 


by the Rothermel Corporation. - 


and mounting bracket being arranged so that the coil is 
tilted over at 45°. The range includes aerial and reaction 


couplings, H.F. intervalve transformers, and an H.F. 
choke, but owing to their peculiar construction it is doubt- 
ful if they will become popular in this country. 


Break jacks and key switches built with bent metal 
frames may make an appeal where really low-priced 
articles are required. These are available for either key, 
plug, or two-position plunger operation. The intervalve 
L.F. transformers by Saba will appeal where low price 
is the first consideration. 

Trickle chargers with are rectifying valves were shown 
by Heayberd, together with a variety of French measur- 
ing instruments. In addition to Hydra condensers, 
shown by Louis Holzman, was to be observed a cheap- 
pattern two-range voltmeter of small rectangular design. 
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A Two= valve 
Loud= speaker 
Receiver with 
Enclosed Batteries. 


HERE was ample evidence at this year’s Show of 
the modern tendency to clean up the appearance of 
wireless gear by accommodating the batteries inside 

the receiver cabinet, suitable precautions being taken to 
partition off the battery cells from the remainder of the 
circuit. The Lamplugh ‘‘ Quality Two,” introduced at 
Olympia last year, is a notable example of this form of 
construction, the H.T. and L.T. batteries being housed 
in separate compartments at each side of the instrument 
panel. The only external wires are therefore the loud- 
speaker and aerial and earth leads: Both sets of leads 
are taken from the back of the cabinet and can be easily 
arranged in a neat and inconspicuous manner so that 
the receiver does not look out of place in the most taste- 
fully furnished room. 


- ~ 


The Circuit. 


A conventional circuit has been adopted, consisting of 
a reacting detector followed by a low-frequency ampli- 
fier with transformer coupling. The tuning coils are 


built in the form of a separate unit,-and are wound in 
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Plan view of interior showing battery compartments. 
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slots in ebonite formers, the aerial coil being fixed and 
the reaction movable. The aerial circuit is tuned by a 
Lamplugh straight-line condenser—the type with spear- 
shaped vanes—and an optional series aerial condenser is 
provided. The latter is brought into action by a system 
of three sockets with triangular spacing. Aerial and 
earth are connected to a two-pin plug, and two alternative 
methods of insertion in the sockets are possible, giving 
direct or condenser coupling for the aerial. 


Components. 


The new Lamplugh ‘‘ Quality ’’ transformer is now 
used to couple the detector to the last valve. Grid bias 
for this valve is provided by a 44-volt battery clamped to 
the back of the cabinet inside. The detector valve is a. 
P.M.: H.F., and the amplifier a P.M.2 with 60 volts 
H.T. The loud-speaker is connected directly i in the plate 
circuit of the last valve through a plug and socket at the 
back of the cabinet. 

The controls are centred on a sloping panel of figured 
ebonite mounted between the battery compartments. On 

the left of the large central. 
tuning dial- is the reaction 
coupling control, and on the 
right the filament rheostat. 
Immediately below the rheo- 
stat is the on-and-off switch, 
and the corresponding switch 
in the left-hand bottom 
corner short-circuits a por- 
tion of the aerial inductance, 
thus giving a choice of the 
lower broadcast band of 
wavelengths or the higher 
wavelengths around 1,600 
metres. l 
On test in London, Daven- 
try (5XX) and Radio Paris 
were received on the loud- 
. speaker -on the upper wave 
range with a standard rooft. 
aerial, and 2LO and 5GB- 
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Broadcast Receivers.— 

could be just separated at 3? miles from the former 
station by making full use of reaction; without reaction 
the tuning was somewhat flat, but this may have been 
due to an intermittent wave-change switch, which was 
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The receiver is made by S. A. Lamplugh, Ltd., King’s 
Road, Tyseley, Birmingham, and the price with standard 
equipment, which includes a Lamplugh loud-speaker, 
P.M. valves, H.T., L.T., and grid bias batteries is 
£16 148s. The receiver alone costs £10, exclusive of 


subsequently rectified. 


royalty. 
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PRACTICAL HINTS AND TIPS. 


A Section Devoted to the Practical Assistance of the Beginner. 


SIMPLIFYING H.F. TRANSFORMER 
CONSTRUCTION. ; 
T seems probable that the difficulty 
(generally more apparent than 
real) of winding primary and neutral- 
ising sections of the high-magnifica- 
tion H.F. transformers, described in 
connection with a number of Wireless 
Worid receivers, is responsible for 
the fact that they are not even more 
widely used. It may be recalled 
that the primary turns (spaced from 
the secondary by insulating strips in 
order that capacity may be reduced 
by ensuring that the dielectric is, 
practically speaking, of air) are 
spaced from each other by yin. 
The neutralising section is wound be- 
tween these turns; consequently the 
capacity of this winding with respect 
to the primary is also reduced to a 
minimum, as air is again largely the 
insulating medium. i 
Now it will be found that, unless 
properly grooved ebonite spacing 
strips are available, a good deal more 
patience than that with which the 
ntajority of us are gifted will be re- 
quired to wind these two sections in a 
reasonably regular manner. Fortu- 
nately for those whose workshop 
equipment is limited, ready-made 
spacers are obtainable commercially, 
but as they are nct always available, 
another method of construction may 
be described. This is shown in the 
sectional sketch given in Fig. 1, from 
which it will be seen that the neutral- 
ising coil, instead of being between 
the primary turns, is wound over 
them on a second set of spacing 
strips. This is an arrangement first 
adopted for long-wave transformers, 
in which the ‘f side-by-side ’’ method 
is generally impracticable, duc to the 
greater winding length required ; it is, 
however, quite suitable for couplings 
designed to operate on the normal 
broadcast waveband. 
The first set of spacers (between 
primary and secondary) should be of 


the length and thickness specified for 
the transformer which is to be con- 
structed ; grooves are not essential, as 
it is possible to judge the positions 
between adjacent turns of a single- 
layer coil with sufficient accuracy. 
The length of the complete winding 
should, however, be approximately 
that laid down in the instructions 
which are being followed. The 
neutralising section must be com- 
pletely coupled to the primary, so the 
strips separating these two windings 
should be not thicker than in. ; they 
may be made of Paxolin, Pertinax, 
or waxed cardboard, and should be 
bent to have a cross-section in the 
form of an open ‘f V ” or an arc, in 
order that they may fit closely over 
the angle formed by the primary in 
passing over its spacers. : 


SECONDARY 


< PPPRIMARY 
= WIN DING 


NEUTRALISING 
WINDING 


Fig. 1.—Modified H.F. transformer, with 
neutralising coil wound over the primary. 
In order to avoid the necessity for 
fitting terminal screws for anchoring 
the ends of the primary and neutralis- 
ing coils, these may be secured to the 
strips by a trace of some adhesive 
such as Chatterton’s Compound, al- 
though this plan is in the nature of a 
makeshift. 
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TESTING FOR QUALITY. 


T should be needless to say that the 

task of making a comparative test 
between the relative quality of repro- 
duction of various loud-speakers and 
amplifiers should be approached 
with an open mind and a completely 
impartial attitude. This is because 
the human ear is notoriously unreli- 
able; if we start operations with the 
preconceived notion that a certain 
arrangement is bound to be better 
than another-against which if is to be 
tested,. it is fatally easy to deceive 
ourselves into reaching a false conclu- 
sion. 

The type of transmission on which 
tests are to be made should also be 
chosen with some discrimination. As 
a rule, ‘‘ outside ” broadcasts should 
be avoided, as the placing of the 
microphone and control of amplifica- 
tion is seldom under such perfect con- 
trol as in the studio. Again, no 
attempt should be made to compare 
quality on ambitious broadcasts of 
full orchestral items, unless the 
listener has something niore than the 
amount of musical know- 
ledge; the majority of us are better 
capable of forming a reliable opinion 
of some simpler transmission, such as 
an instrumental solo or perhaps a trio 
or quartette. It must not be for- 
gotten that piano music is excellent as 
a medium for making comparative 
tests, partly because this instrument 
covers a very wide range of frequen- 
in particular, the shortcomings 
of many receivers and loud-speakers 
in the matter of reproduction of the 
upper register are often shown up by 
the production of a ‘‘ wooden ” 


Cles 


-click instead of the note itself. 


As an example of the pains which 
may be taken in the search after high- 
quality reproduction, one may in- 
stance a certain keen experimenter 
who makes a practice of attending 
public lectures and concerts at which 
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speakers or artists due to broadcast in 
the immediate future are “‘ billed ”’ 
to appear. He is thus able to get 
first-hand knowledge of peculiarities 
and inflexions of their voices or styles 
as musical executants. Few of us 
are likely to go to such lengths, but 


those who do so can flatter themselves © 


that they are bearing a worthy part 


in the campaign for better quality, 


and, with an increase in their num- 
‘bers, we shall hear fewer such state- 
ments as ‘‘ my receiver is perfect on 
music, but speech is almost unintel- 
ligible.’? A little consideration will 
show that such a state of affairs is 
quite impossible, as speech frequen- 
cies are also present in music. 
oococo 


PUSH-PULL AMPLIFICATION. 


HE input required to obtain life- 

like reproduction from a modern 
loud-speaker is very large, and is, in 
- fact, measurable in watts. It has 
been the practice of advanced experi- 
menters requiring several watts out- 
put to employ very high anode volt- 
ages on the valve or valves in the last 
stage of the receiver ; in fact, several 
sets have been described in this jour- 
nal which have been designed to take 
from 300 to 500 volts H.T. 

Now these voltages are costly to 
generate and are somewhat dangerous 
to handle, and further, the choice of 
valves which will withstand such 
pressures is strictly limited; in fact, 


` were it not for the large grid swing 


, on the input side of the last stage, 
more normal methods would be 
adopted. . | 

There is, happily, another method 
of achieving the same end, i.¢., 
several watts distortionless output 


from the set without resort to such 


high voltages, and for which quite 
ordinary ‘‘ super power ’’ valves are 
suitable. This method is known as 
push-pull amplification, the connec- 
tions for which are given in Fig. 2. 
A special intervalve transformer with 


a` centre-tapped secondary and a 


special output transformer with a 


centre-tapped primary are usually 
employed for this work, but are 


not absolutely necessary, since each 
of the transformers could be replaced 


by two ordinary instruments in 


series. | 
Coming at the opposite ends of a 


centre-tapped winding, each of the. 


valves in the last stage deals with 
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only one-half of the input wave, and 
so the effective grid swing to that 
stage may be doubled without in- 
creasing the H.T. voltage necessary. 
The anode current is, of- course, 
doubled, but in these days of mains 
units there should be no difficulty in 
obtaining the extra current required. 

Two ircidental advantages accrue 


from the use of push-pull amplifica- 


tion, the first of which is that if 
matched valves are used the whole 
family of even harmonics, which are 
always present in the output of an 
ordinary straight amplifier to a 
greater or lesser extent owing to valve 


Fig. 2.—The connections of a push-pull 


amplifier. V, is the penultimate L.F. 

amplifier, V} and V3 are parallel output 

valves. T, and T, are, respectively, in- 
tervalve and output transformers. 


curvature, disappear; and the second 


is that the’etfect on the core of the 


output transfrrmer of -the . steady 
anode. current to each of the valves 


cancels out, making a small trans- 


former possible, as there is no polar- 
ising flux to reduce the scope of the 
iron. This latter advantage is, of 


course, lost if two ordinary trans-: 


formers are used in series for the 
work. 

Some of the makers of the better- 
class transformers are now producing 
special models with the necessary 
centre tappings, and it is safe to say 
that push-pull amplification will te- 
come more and more popular. 

0000 


AERIALS—INTENTIONAL AND 
Te observant experimenter will 
often notice quite remarkable 
effects due to the proximity of- an 
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aerial not actually connected to the 
receiver. At one time it was usual to 
boast that one’s set would receive cer- 
tain stations without an aerial, and 
possibly without even an earth. 

Such a test carried out under home 
conditions probably involved discon- 
necting the aerial wire from the set 


_ and leaving it lying on the table near 


by, or at the most disconnecting the 
wire from the inside end of the lead- 
in terminal. In both these cases 


‘more careful experiments will show 


that the aerial is still influencing re- 
ception, and it has even been noticed 
that an aerial is not quite inert if 
connected to an earth separate from 
that used by the set. 


Receivers are frequently tested 
nowadays to ensure that they will not . 
receive even a powerful local station 
without an aerial. This serves as a 
test of the efficiency of screening 
boxes. To be quite fair to the set, 


-however, it is important that there 


should be no aerial, either of the 
frame or open type, near by. | 


Other sources of unwanted recep- 
tion are to be found in long. H.T. 
and loud-speaker leads, particularly 
the former if a mains unit situated 
at some distance from the set is being 
used. The blocking condenser with- 
in the set between each H.T: tapping 
and earth should not be omitted even 
though there is a full set of con- 
densers in the eliminator ; and again, 
if long loud-speaker: leads are to be 
used, it is desirable that an output 
transformer, the core and secondary 
of which are earthed, should: be em- 
ployed in the plate circuit of the last 


‘stage in the set. . 


The use of a frame aerial will en- 
dow most ‘receivers with a marked 
degree of selectivity, which is in no 
small degree due to the directional 
property ‘of the frame; but here, 
again, care should be taken to ensure 
that there is not a lead-in from an 


. open aerial close by, ‘or persistent 


jamming by the local station may be 
experienced. : 

It is a good plan to mount coils 
with their axes vertical wherever pos- 
sible, as, if otherwise placed, they 
may be acting as miniature. frame 


. aerials within the set. Certain special 


arrangements of windings, such as 


_the toroids and the binocular coils, . 


tend to prevent trouble from this 
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Events of the 


MAKING HOUSES COMPLETE. 
Greenford housing authorities’ are fol- 
lowing the example. set by other districts 
by installing indoor aerials in three 


hundred new houses. 
0000 


LOUD-SPEAKERS ON THE RAILWAY. 

Train travellers at Newcastle Central 
Station witnessed an interesting experi- 
ment on Saturday, October 8th, when six 
loud-speakers fixed at strategic points 


were used to announce the arrival and 
departure of trains. The microphone and 
amplifiers, supplied by Standard Tele- 


phones and Cables, Ltd., were situated in 
No. 2 signal box. 

The volume of speech easily overcame 

the hubbub of the station. 
ooo0oo0o 
A DECEPTIVE LIGHT. 

A mistake as to the function of a lamp 
had an important sequel at the Southend 
Police Court last week, when a Leigh 
resident was summoned by the corpora- 
tion for improperly using ‘electricity. It 
was stated that the defendant had two 
meters, one for lighting at 64d. per unit 
and the other for heating at 24d. He had 
charged a high tension accumulator on the 
heating supply and a light was seen burn- 
ing while this was being done. 

Is having been explained that the lamp 
was not being used for purposes of illu- 
mination but simply as a resistance, the 
chairman said that the Bench thought it 
would be dangerous to convict, and the 
summ ns was dismissed. 

©0000 
MR. WILLIAM LE QUEUX. 

Mr. William le Queux. the well-known 
author, whose death at the age of 63 
occurred in Belgium on October 13th, 
could be numbered among the pioneers of 
amateur wireless. For some time prior to 
the war he included the study of wireless 
problems among his many activities, be- 
coming a member of The Wireless Society 
of London soon after its foundation in 
19153. 

After the war Mr. le Queus turned his 
attention to transmission, and was one of 
the first amateurs to experiment in wire- 
less telephony. He worked in colabora- 
tion with Mr. W. W. Burnham (21°Q), of 
Blackheath, his own call-sign being 2AZ. 
He was a member of the Radio Society 
of Great Britain. 
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WIRELESS SHOW AT GUILDFORD. WIRELESS AIDS SICK MAN. 


The Guildford Wireless Society is hold- 
ing an exhibition from October 26th-29th. 
; 0000 

A BIG SET. 

A new wireless set installed in Lambeth 
Hospital is capable of operating eleven 
hundred pairs of head phones and over 
seventy loud- Apese 


Photo: Elliott and Fry. 


AN AMATEUR TELEPHONY PIONEER. 
Mr. Willlam le Queux, the noted novelist, 
whose death occurred last week. He in- 
cluded wireless telephony experiments 
among his many activities. 


BROADCAST BEFORE BREAKFAST. 

So great was the demand for stands at 
the Copenhagen wireless exhibition, 
which has just taken place, that the 
organisers were compelled to refuse many 
applications for space. The number of 
licensed listeners in Copenhagen now 
totals 160,000, writes a correspondent, and 
some Danish listeners are such avid 
enthusiasts that regular transmissions are 
given from the Copenhagen station at 
6.20 a.m. consisting of physical exercises. 

Sweden possesses thirty broadcasting 
stations, all in regular operation. 


The serious illness of the principal 
keeper at the Sule Skerry Lighthouse, 
Orkney Islands, was diagnosed last week 
by a doctor on the mainland by means of 
wireless reports. 
of wireless a steamer was sent immedi- 
ately and. the sick man removed to 
hospital. 

= oooo . 
ENGOURAGING CRYSTALS IN JAPAN. 

A decision to increase the use of crystal 
receivers has been taken by the Japanese 
Broadcasting Association, which is 
embarking on a scheme for increasing the 
power of ‘present stations from one to ten 
kilowatts and for establishing of new 
stations. 

The association has three branches, com- 
prising the Kwanto branch in Tokio, the 
Tokai branch in Nagoya, and the Kwansai 
branch in Osaka. Japanese listeners are 
placing great confidence in the abilities of 


the association to secure the utmost 
development of broadcasting for „the 


benefit of all. 


s9oco 
ALL ROADS LEAD TO MANCHESTER. 

Manchester amateurs are eagerly' look- 
ing forward to the opening of the Fourth 
Annual Wireless Exhibition, organiged by 
the Hrening Chronicle, which will’ open 
at the City Exhibition Hall on Men- 
day next, October 24th. 

In many respects the exhibition pro- 
mises to be a worthy understudy to the 
recent Olympia Show, many of the- lead- 
ing firms who displayed their latest pro- 
ducts at Olympia having transferred their 
exhibits to Manchester. 

One of the most important features of 

_ the Show will be the staging of amateur 
apparatus constructed by entrants in the 
Erening Chronicle series of competitions. 
The work of judging the entries is in the 
hands of the Manchester and District 
Radio Societies. Another competitidn, for 
the compilation of the best two contrast- 
ing programmes, has also brought at large 
entry; two of the winning programmes 
will be broadcast. 


The Exhibition will remain oped’ ‘anti 


November 5th. 
ooo , 
TELEPHONY TO CANADA. 
Our attention has been drawn to a slin 
which occurred in these columns last. week 


P ad 


Saturday. 


Thanks to the agency. 
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in-a reference to the newly-opened official 
telephone service between this country and 
Canada. The system used is, of course, 
the same as that employed in the other 
Transatlantic telephone services from 
Rugby, and not ‘‘beam,’’ as stated in 
the paragraph in question. 


LELETET PPP e eee. eee eee eee eee eee eee . 


FORTHCOMING EVENTS. 


WEDNESDAY, OCTOBER 19th. 

Radio Society of Great Britain.—At 6 p.m. 
At the Institution of Electrical En- 
gineers, Savoy Place, W.C.2. Lecture: 
“The Balanced Colpitts Oscillator,” by 
Mr. E. H. Robinson, 

Golders Green and Hendon Radio Society. : 
At 8 p.m. At tie Club House, Willi- : 
fieid Way, N.W.11. Lecture: " Perfect = 
Reproduction (with special reference to : 
Transformers), by Mr. R. Garside (of 
Messrs, Ferranti, Ltd.) . 

Muswell Hill and District Radio Society. : 
At 8 pm. At Tollington School, Tether- : 
down. Demonstration of New Apparatus +: 
by a leading manufacturer. 

Totttnham Wireless Society—At 8 p.m. 
At 10, Bruce Grove, N.17. Lecture: 
“ Litzendraht Coils and H.F, Screens,” 
by Mr. Powell (of Messrs. Wright and 
W eaire). 


THURSDAY, OCTOBER 20th. 

Institution of Electrical Engineers.—Open- 
ing Meeting of Session. At 8 p.m. (light 
refreshments at 5.30). At the Institu- 
tion, Savoy Place, W.C.2. Inaugural 
adress by Mr. Archibald Page, Presi- 
dent. 

Stretford and District Radio Society.—At : 
8 p.m. At 6a, Derbyshire Lane, Lec- >; 
turc: “ Set Maintenance,” by Mr. Grant. : 

Radio Experimental Society of Manchester. 

— Lecture: “Modern Loud-speakers,” by 
Dr. 8. Hodgson, B.S., M.R.C.S., L.R.C.P. 


MONDAY, OCTOBER 24th. z 
Hackney and District Radio Society. —At : 
8 p.m. At the Electricity Halts, Clapton : 
Road, E.5. Lecture and Demonstration 
on the New Screened Valves, 
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SET CONSTRUCTION IN SCHOOLS. 


Schools in Leeds, which were among 
the first to introduce wireless sets, are 
carrying out tests to discover the most 
suitable ‘‘all-round’’ type of set for 


PROSPECTING BY WIRELESS. 
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party of mineral prospectors in southern California 
with a frame aerial short-wave transmitter devised to locate mineral deposits. The 
strength of high-frequency signals is affected by pereeee over metallic and other 
deposits, which can thus be traced with the aid o 
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school work. The schools involved are 
the Blenheim Girls’ School, the Brudenell 
Road Boys’ School, the Thoresby High 
School for Girls, and the West Leeds 
High School for Boys. As the set is 
found which will give the most perfect 
reception each school, with technical 
help, will make its own set. Four-valve 
receivers are most favoured. 
OoO000 
RADIO WEEK FOR BRISTOL. 

A Bristol Radio Week has been fixed 
for November 20th to November 26th, 
during which period a special effort will 
be made by the local wireless interests as 
well as the B.B.C. to cultivate a greater 
public regard for broadcasting and wire- 
less generally. 

The plans already made provide for, 


first, a week of special broadcast pro- 
grammes with a ‘Bristol flavour ”’; 


secondly, an exhibition of wireless sets 
and technical matter in simplified form 
for school teachers and others; and, 
thirdly, a number of lectures to the 
Bristol public on the gentle art of 
listening-in. 
o000 
KITE AERIALS FOR AIRCRAFT. 

Interesting kite wireless experiments 
with the object of assisting air pilots 
who have crashed in lonely districts are 
being carried out by the U.S. Navy 
Bureau, according to reports from Wash- 
ington. 

The kites employed use thin wire 
instead of the usual cord, and are de- 
signed for use when the aeroplane aerial 
has been smashed. ‘These kite aerials 
fulfil a double purpose, for, besides act- 


ing as efficient wireless aerials, they 
make useful visual distress signals. Very 


aerials will become a 
standard fitting on U.S. naval planes. 


a directional short- wave receiver. 


Digitized by Google - 


PROSPECTING BY WIRELESS. The 

short-wave receiver, fitted with directional 

loops, used in conjunction with the trans- 
mitter seen below. 
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the Editorial Staff of The Motor Cyele. 
Pp. 195, profusely illustrated; with five 
coloured plates and historical end-papers. 
Published by Iliffe and Sons Ltd., Lon- 
don. Price 6s. net. 

Philips Lamps, Limited, 145, Charing 
Cross Road, London, W.C.2. Leaflet 
describing and illustrating Philips recti- 
fiers for radio and car purposes. | 

Benjamin Electric, Ltd., Brantwood 
Works, Tottenham, London, N.17. 
“Still Rising,” a pamphlet illustrating 
the growth in the sales of Benjamin radio 
accessories. 

The D.P. Battery Co., Ltd., Bakewell, 
Derbyshire. ‘‘ A Century of Power ’’—- 
an art brochure describing the growth of 
the D.P. Battery Company’s works in 
the Peak District of Derbyshire. 

The Marconiphone Co,, Ltd., 210-212, 
Tottenham Court Road, London, W.1. 
Publication No. 453a, being an illustrated 
78-page catalogue of Marconiphone re- 
ceivers, accessories, and components. 

Sydney S. Bird and Sons, ‘‘ Cyldon `” 
Works, Sarnesfield Road, Enfield Town. 
Middlesex. ‘* Concerning Variable Air- 
spaced Condensers,” a booklet by Sydney 
S. Bird describing the construction of 
the ‘‘Cyldon*’ condensers, and giving 
comparative graphs showing variation in 
curves between Cyldon Square Law, 
Straight Line Frequency, and Logarith- 
mic Mid-line Condensers. 
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A Description of the Plant at WEAF, Bellmore, Long Island. 


By OUR NEW YORK CORRESPONDENT. ES 


OR some time past the tendency of American broad- 

cast stations has been towards the use of increas- 

ingly high power, and as a result there are in daily 
operation two stations (WJZ and WGY)-already using 
an output power of 50 kW. The latest graduate to the 
50 kW. class is station WEAF, of New York City, owned 
and operated by the National Broadcasting Company, 
and the key station of one of that company’s extensive 
S.B. networks. 

When the National Broadcasting Company was first 
formed, in November, 1926, WEAF was handed over to 
it by the Radio Corporation of America, which had just 
purchased it from the American Telephone and Telegraph 
Co. for one million dollars. This original transmitter 
has an output power of 5 kW., and is situated on the 
roof of the Bell Telephone Laboratories, in the heart of 
New York. 

After the formation of the N.B.C., plans were imme- 
diately started upon for the erection of a new and more 
powerful station to take the place of the old transmitter, 
which, though it represented the peak of development by 
the A.T. and T., as regards equipment, was not in an 
ideal location. For one thing, its operation interferes 
with other research work being conducted by the Bell 
Laboratories ; and reception from it is very poor in many 
parts of New York on account of the high absorption due 
to the close proximity of high steel-framéd buildings. 


Thus the site for the new station was chosen at Bell- 
more, Long Island, which is about thirty miles from New 
York. 

Specifications for the entire plant were drawn up by 
the National Broadcasting Co.’s Board of Consfiting 
Engineers, composed of ‘the following: ‘Dr. Alfred N. 
Goldsmith, Chief Broadcast Engineer of the Radio Cor- 
poration of America, Chairman; Dr. E. F. W. Alex- 
anderson, Consulting Engineer, General Electric Com- 
pany; and Frank Conrad, Consulting Engineer, Westing- 
house Electric Company. The above-mentioned three 
companies are the parent companies from whichi the 
N.B.C. sprang, and supplied the equipment for the'new 
station in accordance with their particular specialis: sa- 
tions. l 


` 


t 
“i 
Towers and. Aerial. 

Through the courtesy of the N.B.C., the writer! re- 
ceived an invitation to visit the new station during “its 
preliminary tests, which were made under the temporary 
call sign 2XZ. Long before these lines are in pria the 
new WEAF will be in regular operation. 

Proceeding by motor ’bus from New York City, | the 
route follows the course of the cable which connects the 
plant to the metropolitan studios which feed it. This 
cable passes through three telephone exchanges, Prospect, 
Jamaica, and Lynbrook, at each of which points repeaters. 
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New American 50 kW. Broadcast Transmitter.— 
or amplifiers, are inserted to keep the signal well above 
line and other disturbances. 

The two self-supporting steel towers of the station, 
each: 300 feet in height, are visible for a considerabie 
distance over the flat Long Island country, and as one 
-approaches the eight-acre site the aerial becomes visible. 
This latter is merely a single ł-inch wire suspended be- 
tween the towers, with the down-lead in the middle, 
forming. a poneecs antenna of great. mechanical 
strength. . | 

This great mechanical strength is of particular import- 
ance in the vicinity of New York because of the so-called 
sleet storms which occur frequently in winter. During 
these. storms heavy rain falls, which immediately freezes 
on encountering any object. Thus one may frequently 
see wires, trees, buildings, streets, etc., encased in a 
heavy coating of ice to a depth of one or two inches. 

The horizontal section of the aerial is 250 feet long, 
affording ample clearance from the towers, w yhich are 
spaced 600 feet apart. The towers are supported on 
heavy, glazed porcelain insulators, and, under normal 


circumstances, remain insulated from earth. This type 
of aerial has a high effective height and radiates 
efficiently in all directions. Its natural wavelength 


is: well over 600 metres, necessitating the use of a 


series condenser to tune the system to 491.5 metres, 


corresponding to the frequency of 610 kC. 
toi the station. 
‘In order to ensure the safety of aircraft, and also to 


assigned 
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Back view of crystal-controlled oscillator. The arrow indicates the crystal in use, two spares being 
The SEPETTE of the oscillator is maintained constant by electrical thermostats. 
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act as a guide, the towers are painted in alternate twelve- 
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foot bands of black and yellow, 
minated by flood lights. 

The earthing arrangements consist of a system of 
buried’ wires. 

The station building iS a one- sige -and- basement 
stucco structure set about midway between the towers. 
The architecture might be described: as a compromise be- 
tween the residential and the style usual in power plants. 
The photograph reproduced on the front cover gives a 
comprehensive view of- the building, the towers, aerial, 
and (at the left of the building) the little tuning hut, to 
which reference will be made later. : 


At night they are saa 


Input and First Amplifier. 


Entering the station by a short flight of steps leading 

to the main floor, the visitor passes through the engineer’s 
office to a contro] room on the right, where the incoming 
lines terminate. Here are installed the preliminary input 
amplifiers of the station and the monitoring panels. 
- The monitoring and switching panels comprise ap- 
paratus such as small amplifiers and volume indicators. 
The purpose of this equipment is to measure the strength 
of incoming currents and to equalise or correct any loss 
of high musical frequencies along the line. Signal lights 
are also provided to indicate the condition of. the various - 
circuits, and a compact form of oscillograph indicates 
the depth of modulation of the carrier. 

In addition to these visual checks, there is a high- ` 
quality cone speaker. fed from a radio-frequency rec- 


tifying system, which is 
used for ‘‘ monitoring ’’ the 
output of the station 
aurally. On these panels 


also there are jack panels 
and switching facilities for 
conveniently changing lines, 
etc. 

The first speech amplifier 
in the actual broadcasting 
circuit within the station 

building consists of a 
UVatrr valve with a 50-watt 
oscillator rating. This is 
resistance-coupled to another 
valve of the same size. The 
next unit isa 1 kW. UV851 
air-cooled valve which ener- 
gises the grids of the modu- 
lators, connection being 
effected through a low- 
capacity cable. 

These three valves derive 
their filament current from 
an accumulator, while the 
plates are fed from D.C. 
generators. The complete - 
amplifier is mounted in a 
metal case about seven feet 
high, suitable meters being 
mounted on the face of the 
panel. It is provided in 
duplicate, with a power con- 
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New American 50 kW. Broadcast Transmitter.— 
trol and change-over panel set between the two amplifier 
units. 


The main transmitter room of the station contains the _ 


following units: Main power switchboard, crystal-con- 
trolled low-power oscillator, intermediate power amplifier, 
so kW. power amplifier, modulator for 50 kW. amplifier; 
rectifier, tuning apparatus, and operator’s control. desk. 
With all this apparatus arranged round the walls, the 
room, which measures 70 feet by 30 feet, is by no means 
crowded. High-tension sections are barred by a wooden 
railing. . 


Radio-frequency Apparatus. l 
The radio-frequency (610 kC.) section of the equip- 
ment begins with the crystals, of which there are 
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size, which, in turn, is followed by stages employing one 
and then two UV211 (50 watt) valves. At the next stage 
the level becomes formidable, and a 1 kW. valve is 
required to handle it. Up to this point all the valves 
are air-cooled, but in the next stage a single 20 kW. 
water-cooled valve is employed. This latter constitutes 
the intermediate power amplifier, and is on a separate 


„panel, with its own meters and controls. 


The water-cooled valves used in this installation are of 
the usual type in which the grid and filament are enclosed 
in a metal cylinder which acts as the plate, and which is 
also in direct contact with the cooling water. The amount 


of energy conveyed to this plate may be of the order of . 


30 kW., ata voltage of perhaps 15,000. The efficiency 
of the device is estimated at 60 or 70 per cent., so that 
some 20 kW. may be withdrawn in the form of useful 
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General view of valve panels: on the extreme left, the radio-Irequency amplifier; in the centre, the modulator; and on the extreme 
right, the high-power rectifier. 


three, housed in a metal box, 


which is thermostatically controlled. Any 


of the panel. : 


The function of the crystals is, of course, to keep the 
Their natural period 
varies slightly with variations in temperature, and it 1s 
planned to keep the heating current on day and night, 
in order to 
maintain perfectly equable physical conditions for this 


station on its assigned frequency. 


whether the station is in operation or not, 


delicate equipment. 


The first: valve controlled by the crystal is a UVz2ro 
of 7.5 watts rating, a valve commonly found in the last 


audio stage of many high-quality American receivers. 


This valve is R.F. coupled to a second valve of the same 


the temperature of 
crystal 
may be selected by means of a switch on the face 


oscillations, leaving 10 kW. to be dissipated at the anode 
in the form of heat. This energy heats up the cooling 
water, wnich circulates round the plate at the rate of two 
or three gallons per minute. 
The filaments of these 20 kW. valves consume over 
1 kW. of energy—s5z2 amperes at 22 volts. 
, e 


High-power Amplifier and Modulator. 

In the 50 kW. 610 kC. amplifier which follows the 
intermediate power stage ten 20-kW. water-cooled valves 
are employed, but only eight will be in use at any given 
time, the remaining two acting as spares. These valves 
are all run very much below their rated power in order 
to avoid any possibility of overload (blasting), and to 
prolong their life. This unit, which is about 20 feet 

B 28 


¢ 


OCTOBER roth, 1927. 


New American 50 kW. Broadcast Transmitter.— 

long, is built in open fashion ; most conspicuous on the 
panel are the ten hose coils wound on insulating cores 
into which the anodes of the valves themselves fit. These 
coils ensure a water column sufficiently long to insulate 
the plates, with their 10,000- to 15,000-volt high -tension 


supply, from earth. 


d 


l 
Radio-frequency circuits of the power amplifier. 
| 

Below each water coil there is a pressure-actuated 
- relay ‘which prevents the high-tension being applied to 
| the plates of the valves when the water is not flowing at 
a safe rate. With twenty-seven water-cooled valves in 
use, 1 the absence of such automatic protection an opera- 
tor’s mistake might cost the station upward of $10,000 
(£2,000) in a few seconds ! 

The superstructure of the 50 kW. amplifier carries 
meters, individual choke coils, indicating relays, switches, 
and other equipment required in the operation of high- 
power transmitting valves. 

The modulator, which moulds the amplitude of the 


50 kilowatts of radio-frequency energy in accordance 


with the speech or music of the programme, is a similar 
unit in appearance. 

There are sixteen high-power valves in the modulato 
twelve in use and four spares. These are connected and 
disconnected in groups of two, but the grid bias may be 
individually adjusted. This bias voltage is provided by 
a pair of small generators situated, together with the rest 
of the running machinery, in the basement, which we 
shall visit later on. The bias voltage is not much below 
1,000, so that there is some danger of electrocution on 


any of the Bellmore frames, even if one does not come 


in contact with the plates of the valves. 

At the far end of the room is the high-power rectifier, 
which supplies plate power for all the three-electrode 
valves. This is a relatively small frame, mounting six 
water-cooled two-electrode valves, but it is capable of de- 
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livering 12 amperes D.C. at 15,000 volts, or 180 kW 

The main switchboard of the station is similar in ap- 
pearance to that of any good-sized electric sub-station, 
with the same circuit breakers, meters, relays, signal 
lights and controls. The equipment for starting and 
stopping the various machines and energising the -different 
valve panels is mounted on this board. 
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On the extreme left will be seen the crystal control panels. 


Once the station is running, however, it may be shut 
down instantly by means of a small tumbler switch on 
the operator’s control unit. This table also holds the 
600-metre receiver and loud-speaker which American law 
requires every broadcasting station to have in constant 
operation on marine wavelengths while the station is’ 
broadcasting. An operator sits at the table, and in the 
event of an S O S call being picked up from a’ship in 
distress far out at sea, the station is immediately closed 
down, after a short explanatory announcement has heen ` 
made. In this way interference with distress working is 
avoided. 

If an amplifier or modulator valve should break down 
in operation, the operator is also in a position to cut it 
out of circuit and replace it with one of the spares. This 
is done by throwing two tumbler switches on the control 
unit. These actuate solenoid-operated switches which 
perform the operations required. Such automatic con- 
trols, while complicated and costly, ensure the continuity 
of service which is vital to a first-class broadcasting 
station. 

Failure of a valve is aeda indicated to the 
operator by the dropping of a small white disc, when the 
solenoid switċh controlling a burnt-out valve automatic- 
ally opens as the result of the failure. From his place 
at the control table the operator has a clear view of all . 
the valve equipment. 

Near the radio-frequency amplifier, on the opposite 
side of the room to the rectifier, there is situated a huge, 
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hollow plate condenser, which stands well ove: the height 
of a man’s head, and which is variable by means of an 
electric motor. This, in conjunction with an equally large 
pair of flat spiral inductances, constitutes the 610 kC. 
closed circuit which delivers the modulated radio- 
frequency energy to a transmission line which runs some 
30 feet out to a small tuning house built directly under 
the aerial down-lead. 

This line operates at a potential of 5,400 volts, and 
terminates in some further tuning equipment variable from 
the main power board of the station. The purpose of 
this line and its associated equipment is to effect the 
transfer of the radio-frequency energy, or carrier wave, 
to the aerial, which radiates it into space. 


. The Basement. 


Descending now into the basement, we find the H.T. 
transformers: which step up the 2,300-volt A.C. power 
supply received from the Long Island Lighting Company 
to the 15,000 volts required to feed the high-power recti- 
fiers. Here also are the immense chokes and condensers 
required to smooth out the rectified A.C., the speech choke 
which couples the 50 kW. amplifier to the modulator, and 
the running machinery of the station. 

The running machinery includes three 25 kW. filament 
= motor-generators, four 3 kW. plate motor-generators for 
supplying H T. to the lower-powered valves, and two 
0.55 kW grid bias motor-generators. In a separate room 
there is also pumping equipment for the water-cooling 
system, which handles 4,o00 gallons of distilled water 
per hour while the station is in operation. Distilled water 
is used for cooling purposes because ordinary water leaves 
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a deposit on the plates of the valves, and in this connec- 
tion the interesting fact, not entirely devoid of humour, 
is revealed that the National Broadcasting Co. applied to 
the Bureau of Prohibition at Washington for permission 


to use a small still for. the purpose of making three gal- : 


lons of distilled water per hour ! , 
In the basement also there is an accumulator. room, 
heating apparatus, and a vault for spare valves. The 


floors, ceilings, walls and windows of the entire plant | 


building are double-shielded with earth screens. 

In contrast to the comparative quiet of the main trans- 
mitting room overhead, the bewildering medley of noises 
in the basement tends to confound one’s thinking powers. 
The transformers emit their characteristic _ threatening 
drone, and the fast-running generators fill the enclosed 
space with a high-pitched scream. . 

At the time of our visit to the new Bellmore station 
the plant was undergoing tests which, at the time of 
writing, are not yet completed. A continuous twelve- 
hour test, run from midnight to midday, the longest 
period of broadcasting available for continuous testing, 
gave very gratifying results, no part of the transmitter 
having functioned improperly. During this test—the first 
other than pure carrier wave tests—gramophone records 
were played from the New York studios, and tone tests 
were. also sent out. 
new station is capable of transmitting satisfactorily fre- 
quencies from 30 to 10,000 cycles. 


After the satisfactory conclusion of further tests having ; 
for their object the measurement of the field strength a | 


different points within the service area, the old 5 kW. 
WEAF will be closed down and its place in the ether 
taken by the new 50 kW. transmitter. 


Z Codes. 
With reference to the International 
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EB 4XS (Mr. R. Parent, Verviers) vil 
listen on Tuesdays from 18.00 to 20.0 
G.M.T. and Saturdays from 18.00 to 


These latter tests showed that the. 


- out of order.” 


“Z” Code which we gave on page 509 
of our issue of October 12th, we must 
frankly admit that the translations of 
some of the code letters taken from differ- 
ent sources are not always entirely in 
agreement. For example, the translation 
of ZFA is given by one authority as 
‘‘Your transmission is fading out,” and 
by another as ‘‘ Automatic transmission 
ZPT is also translated 
alternatively as ‘‘Send text in plain lan- 
guage twice,” and ‘‘ Send twice quickly.” 
We shall therefore welcome any authori- 
tative information correcting or supple- 
menting the list. 


0000 


The Mysterious HJG. 


We learn that the station HJG, which 
has puzzled so many of our readers, and, 
incidentally, has rather interfered with 
the reception of U2XAD, is the Mar- 
coni Company’s 25 kW. station at Bogota, 
Colombia, transmitting on- 22 metres. 
Commercial stations in the Republic of 
Colombia are allotted the call-signs HJA 
to HKZ. At present there are seven 
Marconi stations working: HJA, San 
Andres Island, 5 kW. spark; HJB, 
Puerto, Colombia, kW. spark; HJC, 
Barranquilla, 6 kW. C.W.; HJD, Medel- 
lin, 6 kW. C.W.; HJE, Cali, 3 kW. 
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C.W.; HJF, Cucuta, 3 kW. C.W.; and 
HJG, Bogota. 

The interference from HJG appears to 
be lessening, or possibly listeners may 
have become more accustomed to tuning 
him out, as we hear of a reader at 
Newark who was able to receive both 
2X AF and 2XAD at 8.45 p.m. on Octo- 
ber Sth without experiencing any trouble. 
He reports that both stations were trans- 
mitting simultaneously, and that 2XAD 
on 22 metres was slightly the stronger. 
After these stations had closed down he 
was able to pick up HJG sending a suc- 
cession of Vs. 

oo0oo0oọ0 


Anglo-Canadian Beam Stations. 

Through the courtesy of Marconi’s 
Wireless Telegraph Co., Ltd., we are now 
able to give the amended wavelengths of 
the following Beam stations :— 


GBK—Bodmin, 16.574 and 32.897 
metres. 
CG—Drummondville, Canada, 16.501 


and 32.128 metres. 
oo0oo0oọ0 
Belgian Amateurs. 
Two new official relay stations have 
been established by the Reseau Belge: 


19.00 G.M.T. on 44 metres and o 


. Wednesdays from 23.00 to 24.00 G.M.T. 


on 19.50 metres. EB4FN (Mr, C. Hav 


mant, 187, Avenue Albert, Brussels) will 


listen on Thursdays between 18.30 and 
19:30 G.M.T. on 45 metres. 


o000 


A Correction. -< 
We regret an error in the call-sign of 


Mr. A. G. Watkins, as printed on page 


282 of our issue of August 31st. Ths 
should be 6WX and not 5WX. We trast 


that neither Mr. Watkins nor Mr. B. , 
Hallam, the rightful owner of 5WX, bas . 


been inconvenienced by our mistake. 
0000 


New Call-signs ams Stations Identified. 


Green, N.13. 
B-30 


y: T oo Ne ae eg A NEE P ye d ne 


5 GR (ex 2 BPI) Leslie W. Gardner, 10, Ludlow Rd, 
a Coventry. 

5UM (ex 2AJI), J. Hum, 17, Eastwood RL 

: Muswell Hill, N.10; transmits on 150-2 | 

metres and welcomes reports. n+ a 

6 MG J. Montgomery, 147, Royal Avenue, Belast: | 

: transmits on 23, 45, 90, and 150-200 meres 

- (This call-sign was formerly held by Mr — 

i B. W. D. D. Lacey in Birmingham.) | 

6 NW J.G. Newell, “ Fairlight,” Waterworks Ri. ; 

Eastwood, Southend-on-Sea; transs5 

` on 180 metres and will welcome reports- | 

6 UC A. C. Chatwin, 1, York Rd., Edgbaston — 

Birmingham. (Change of address ana 

: November 11.) } 

6YG F. W. Goff, 15, Melbourne Parade, Palmers | 


L 
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By Our Special Correspondent. 


Weakening of 5GB.—Captain Eckersley and Transatlantic Programmes.—The Enduring Oscillator.— 
. Hot Studios.—National Concert on Friday. 


The Daventry Diminuendo. 

A topic of debate in many railway 
carriages these October mornings is the 
Daventry Diminuendo, or, more bluntly, 
the decline in power of 5GB. Every- 
where it is being noticed. l 

A month ago the station was reputed 
to be putting out 20 kilowatts from the 
aerial; the figure then dropped to 14 
kilowatts, and now, from the sound of 
things, that figure has been halved. 

‘This is all to the good from the point 
of view of the Daventry townsman, who 
probably hears the station on the bed- 
springs while he sleeps, but it has its 
discouraging side for Birmingham and 
London. 

©0000 
Masts Everywhere. . 

The real cause of the power decline 
can probably be traced to the new 325ft. 
masts, one of which is already in position. 
At the time of writing I understand 
that the other is suspended precariously 
by the eyebrows at an angle of 450. 
These metal structures are helping the 
giant masts of 5XX to absorb as much 
as possible of the energy radiated from 
the puny little aerials at present serving 
the experimental station. 

When new mast No. 2 reaches the 
vertical we may expect another drop in 
the strength of 5GB. 


ooo0oo 


Tests with the New Masts. 


Another contributory cause to the 
present unsatisfactory conditions is the 
delay in the delivery of a number of new 
water-cooled valves. 

Before the new masts supersede the 
old some very thorough tests will be car- 
ried out -after ordinary broadcasting 
hours. The engineers are determined to 
score a success if it is humanly possible ; 
s0 we can be prepared for some interest- 
ing ether-shaking in the very near future. 

ooo0oo 


<s Please to Remember... ”’ 


The variety programme on November 
Sth from 2LO and 5XX will include a 
€‘ Guy Fawkes” sketch. 
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FUTURE FEATURES. 
Important items for week ending 
October 29th. 


London and Daventry (5XX). 

23RD.—Albert Sandler and the 
Grand Hotel, Eastbourne, Or- 
chestra. 

24TH.—Military Band Programme. 

20TH.—Variety Programme. 

26TH.—‘‘ La Traviata ”’ 
S.B. from Manchester. 

271H.—Orchestral Concert by the 
Hallé Orchestra, relayed from 
Manchester. 

28TH.—Debate between G. Bernard 
Shaw and G. K. Chesterton, 


(Verdi). 


relayed from ‘the Kingsway : 
Hall. : 
29rH.—Light Music by Paul: 


Lincke, the Wireless Orchestra 
conducted by the composer. 


Daventry (5GB), experimental. 


: 23nD.—Light Symphony Concert. a 


: - 24rH.—Variety Concert. 

25TH.—Ballad Concert. 

26TH.—Orchestral Concert. 

2itH.—Symphony Concert, relayed 
from the Winter Gardens, 
Bournemovth. l 

28rn.--Symphony Concert. 

29TH.—Popular Programme. 

Bournemouth. 
28rH.—‘* Wine, Women and Song.” 
Cardiff. 
24ru.—‘‘f A Disturber of Traffic,” : 
- play in three acts by Herbert 
Swears. 
. Manchester. 

24tH.—Speeches at opening of 
fourth Manchester Wireless 
Exhibition, relayed from the 
City Hall. ; 

: Newcastle. 

: 25rm.—The Hepburn Colliery Prize 

3 Band and Vocalists. 

: Glasgow. 7 

: 29rm.—“ A Man of Ideas,” a play 

; by Miles Malleson. 

; . Aberdeen. 

: 24rm.—“The Return,” a play of 

3 

$ 


Russia by Gertrude Robons. 
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Why Daventry Broke Down. 


SXX broke down for ten minutes one 
evening recently. The stoppage was 
due, says the B.B.C., to “ high resist- 
ance on the grid mat of the automatic 
negative of the sub-sub-control.”’ 

The general public will be glad to know 


this. 
0000 


“P.P.” at Washington. 


Captain P. P. Eckersley, who is repre- 
senting the Bureau Internationale de 
Radiophonie and the B.B.C. at the 
Washington Conference, will not have 
concluded his work in America when the 
last meeting has been held. I under- 
stand that, prior to his return, he intends 
to discuss arrangements with the National 
Broadcasting Company for the inter- 
change of British and U.S. programmes 
on a regular basis. “ 

Within limits there can be no objection 
to schemes of this sort, even if the value 
of American programmes as programmes 
may be overrated; moreover, the. ex- 
perience gained in the reception of the 
transmissions over here should provide 
useful data for the use of the Dominions 
when setting. up their stations to receive 
British short-wave programmes. 


oo0oo0oo0 


Defeating Fading and Atmospherics. 

The B.B.C. engineers stick to the idea 
that the problem of short-wave broad- 
casting is one of reception rather than 
transmission. To ensure the best pos- 
sible reception from America this winter 
a number of separate receivers are to 
be used, with filter circuits, to eliminate 
atmospherics and to overcome fading, 
which is often peculiar to certain 
districts and receiving-set conditions. . í 

As demonstrating the nature of the 
short wave it- is significant that the 
Eindhoven relay of the Baldock-Smith 
fight at the Albert Hall was an almost 
complete failure so far as South Africa 
was concerned. Yet South Africa had 
often listened to PCJJ on former occa- 
sions, and in this case there was no 
dearth of amateur receiving talent. 
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Wireless Publicly Damned. 


Wireless seems to be having a bad time 
in the Caucasus, according to a writer 
in ‘St. Martin’s-le-Grand.’’ A broad- 
cast receiver was recently taken to the 


_- almost inaccessible region of Svanetia, on 


= the southern slopes of the Caucasian 
-Mountains, where the mullahs are re- 
ported to be indulging in fiery diatribes 
against the devilish invention. Here the 
radio set was publicly damned before a 
- huge crowd of onlookers and then thrown 
down a precipice. i 
In this country the ceremony is 
generally carried out privately, the wife 
being the sole onlooker. 
. 0000 


“« A.G.G.” Discusses Mr. J. H. Thomas. 


There must be thousands of listeners 
who, over the past quarter of a century, 
have read Mr. A. G. Gardiner’s sketches 
of men and matters in the Press. On 
October 20th he will broadcast the second 
in the ‘* personal sketches’ series which 
he is doing, and his subject will be Mr. 
J. H. Thomas. 


0000 


The Enduring Oscillator. 


How often in wireless the wish is 
father to the thought! A new station 
will make all other stations look silly— 
until it is tried; an unheard-of broad- 
cast entertainer will put his predecessors 
into the ranks of mumbling mummers— 
until he is heard; the carefully heated 


soldering iron will put the finishing touch ~ 


to the set—until, alas, it does, in the 
wrong fashion! 

The thought that oscillation is on the 
decrease must, I fear, own up to the 
same parentage. <A report that the Not- 
tingham area is now freer from oscilla- 


EXHIBITION FEVER IN NEW YORK.—A gallery view of last month’s ‘‘Radio World's Fair,” as the American annual wirelep 
The exhibition, which was held in the Madison Square Gardens, New York, attracted wireless enthusiasts 


exhibition is called. 
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tion than ever before has been inter- 
preted as an indication that oscillators 
all over the country are queueing up for 


the stool of repentance. 
oooo 


A Beautiful Thought. p 
Unfortunately there is nothing in it, 
according to Savoy Hill. That the oscil- 
lator is unabashed by regional schemes, 
the return to G.M.T., the weather or 
anything else is shown by the weekly list 
of complaints, which is still up to its 


‘ usual average. 


oo0oo0oọ 


Turn Out the Lights. , 


A blind detective is an unusual factor 
in the solving of crime problems, but 
Aberdeen station is giving on November 
2nd a play entitled ‘“‘ In the Dark,” by 
Gilbert Heron, in which the mystery is 


unravelled by a sightless detective. 
oo00 : 


“ Tannhauser ” To-night. 
A strong cast has been engaged for 


- the`Z2LO and 5XX broadcast of ‘‘ Tann- 


hauser’’ this evening (Wednesday). Wal- 
ter Widdop takes the name part, Foster 


= Richardson is the Landgrave, and Miriam 


Licette is Elizabeth. Other singers to 
be heard are Harold Williams, Leonard 
Gowings, Herbert Simmonds, Sam Har- 


rison, Mavis Bennett, and Stiles Allen. 


0000 
Noise Between Studios. 


A rather annoying form of mutual in- 


ference between 2LO and 5GB has been 
traced to sound communication from 
studio to studio at Savoy Hill. The ven- 
tilation of studios is not all it should’ 
be, and on recent occasions it has hap- 
pened that studio doors have been left 
open, with results which have speedily 
been apparent via telephone and oorre- 


SSS 


P] 


` Si Sy 
a: Gt 
4 a n- K 
= 4 55 M rig y 
‘ + Pee 
te Á Li s A 
N 
S { 
* 


traders from all over the United States. 


A fine thought ! 
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spondence. The nuisance has been over. 
come by a stronger insistence on-closed 
doors, but this has not removed the prime 
trouble, viz.,; poor. ventilation. 

This remains a special trial to unfor- 


tunate performers, particularly on wind . 


instruments, who have to sit out a two- 
hour symphony concert in an illuminated 


“Black Hole of Calcutta.” 


0000 


Why Not in the Others ? 

The only studio at Savoy Hill which 
remains fairly habitable after a couple 
of hours is No. 7. This possesses special 
ventilating apparatus which was included 
in the structural alterations when the 
studio was first built. 

f oo0oo0oo0o 
Friday’s National Symphony Concert. 

Myra Hess will be the soloist in the 
National Symphony Concert at the 
Queen’s Hall on Friday evening nett, 
and will play Schumann’s pianoforte con- 
certo in A minor as well as three pieces 
by Granados. The National Orchestra, 
conducted by Sir Landon Ronald, will 
contribute to the programme as follows: 
Overture, ‘‘ Oberon’’ (Weber); Suite, 
“English Pastoral Impressions” (Far- 
rar); Episode, ‘Carnaval in Paris” 
(Svendsen) ; Symphony No. 2 in E Flat 
(Elgar). 

o0o000 
On the Long Side. 

By the time these lines are read 
Mustapha Kemal, President of the Turk- 
ish Republic, will, according to present 
arrangements, have completed a broad- 
cast speech lasting four.days and contain- 
ing 400,000 words. I hope this feat of 
endurance will not be accepted as a chal- 
lenge by the B.B.C. Educational Depart- 
ment. l 
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Directional Reception. 


HERE is no doubt that one of the most powerful 

| methods for the elimination of interference in 
wireless reception is provided by the directional 
properties of various forms and combinations of aerial 
systems. Apart from the elimination of interference from 
a specific source, it is clear from a statistical point of 
view that there is less likelihood of interfering stations 
being picked up when the aerial is non-receptive in cer- 
tain directions than when it is entirely non-directional. 
Furthermore, in the case of certain types of interference 
referred to in a previous article,’ a directional aerial 
system is the only hope of securing a satisfactory result, 
since tuning methods in such cases are entirely useless. 


Directional Receivers, 


In considering ways and means in this respect it is 


necessary to draw a distinction between direction-finders 
and directional receivers. In the case of the former, 
more exact care in design and more careful analysis of 
errors is necessary; in respect of the latter we only 
require to know that it is ‘‘ blind ’’ to signals from cer- 
tain directions, and it is not necessary to know wath 
pres pears what these directions are. 

The fundamental eienëni 
in practically all directional 
receivers is a frame or loop 
aerial, and it is of the first 


2 “r. importance to appreciate 
pirection | how.an aerial of this kind 
oF SIGNAL works. At the risk, there- 
: fore, of wearying. some 

readers who are already 


quite familiar with the sub- 
ject, we propose to devote 
some space to analysing the 
operation of a typical loop 
aerial and comparing it with an open aerial of the ordi- 
nary. kind. 

‘Referring to Fig. 


Fig. I= Direto of volt- 


induced in vertical 
OR ides of a fraine-accial. 


1 let us imagine the frame aerial 


to :be of square section and to lie in the plane of the 


paper; let us also consider a signal to be transmitted 
from 4 source in the same plane, in a direction from 


right to left. 


Then, if the frame is of small dimensions 


in_, comparison with the wavelength of the signal, the 
voltages v, and v, induced in opposite sides of the frame 


will be very nearly 


equal, 


and: in the same sense the 
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voltages induced in the horizontal parts of the frame 
will be zero, and will have no effect in the circuit. It 
is clear from the figure that, because v, and v, are in 


the same direction in space, they oppose one another 


as far as,any effect within the circuit is concerned, and 
it is only the smal] difference between these two volt- 
ages that constitutes the electromotive force within the 
circuit. The reason for this difference is found in the 
nature of a wireless wave, the wave corresponding to the 
far side of. the frame reaching its crest a fraction of a 
second later than that corresponding to the near side. 
The wave corresponding to v, is thus always lagging 
slightly behind that corresponding to vı, and the “volt 
ages, as previously stated, are unequal in consequence. 
If we now draw graphs of the voltages v, and v, 
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Fig. 2.Graph of voltages in frame aerial showing resultant E.M.F. 


against time, they will take the form of Fig. 2, v, 
lagging behind v,. It will be noted that these curves 
cut each other at points very near their crests; at the 
points of intersection the effective E.M.F. in the circuit 
is zero. At points equidistant from these the effective 
E.M.F. is a maximum, and its graph takes the form 
shown in tne diagram. 


Phase of Resultant E.M.F. 


‘If, as is the case in practice, the two voltages Vy aid 
Vv are very nearly equal to each other, we may ‘say that 
the E.M.F. attains its crest value when the voltages v, 
and v, are zero, and vice versa; in other words, the 
effective E.M.F. in the loop is în- quadrature with the 
signal E.M.F. This point is extremely important _ to 
bear in mind. 

Let us now consider a signa] emanating from a source 
perpendicular to the plane of the paper; then the waves 
will hit the two sides of the-frame simultaneously, and 
the voltages on opposite sides will be exactly equal in 


~ 
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value. There will be thus no resultant E.M.F. in the 
circuit at all, and the signal will not be received. The 


minimum is critical, as anybody who has handled frame _ 


aerials will appreciate; by this we mean that a small 
displacement of the frame in either direction will result 
in the signal E.M.F. being again effective in the circuit, 
and its sense will be opposite on either side of the posi- 
tion of zero receptivity. 

In Fig. 3 is an attempt to represent this graphically. 
O is the position of a frame aerial, the plane of which 
points North and South, and is perpendicular to the 
plane of the paper, the latter being assumed horizontal. 
Let us imagine a station P 
always equidistant from O 
and of equal 
taking up various positions 


zero, and when it lies North 
and South it is a maximum. 
Calculation shows that the 
strength of the E.M.F. can 
be represented by a straight line OX, where X is the 
intersection of OP with a circle on which O lies, and 
which has a diameter pointing North and South. 

A convention as regards the sign of the E.M.F. is 
necessary. If it is assumed that a station in a southerly 
direction generates a positive E.M.F. in the frame, then 
a station in a northerly direction generates a negative 
E.M.F. This is represented in the graph by the con- 
vention that if X lies in the line OP the E.M.F. is posi- 
tive, but if in OP produced then it 1s negative Thus, 
referring to the figure, the same intercept OX is posi- 
tive if the direction of the signal is OP., but negative 
if the direction is OP,. It seems of importance to bear 
this point in mind, and the diagram given here, consist- 
ing of a single circle, appears to be preferable to the cus- 
tomary figure of eight diagram in which the convention 
of sign is ignored. 


Fig. 3.—Diagram showing 
variation of signal strength 
in frame aerial at O with 
the bearing of a station P. 


The Minimum Position. 


The critical nature of the minimum position may be 
appreciated from the diagram in the light of the explana- 
tion just given. “If OP, and OP, are two positions of 
OP, one just north and the other just south of the east- 
west line, it will be seen that the corresponding inter- 
cepts OX, and OX, are opposite in sign. There is, 
therefore, no ‘‘ dead point ’’ of E.M.F., but a sudden 
disappearance and reappearance of the signal. 

The characteristics of the ideal frame aerial may thus 
be summarised by saying that it is ‘‘ blind ’’ to signals 
in a direction perpendicular to its plane, and receives 
with maximum efficiency signals in a direction lying in 
its plane. Furthermore, under all conditions, the effective 
E.M.F. is in quadrature with the field. 

Practical frame aerials are frequently not as regular 
in their performance as the above summary would indi- 
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strength 


lying in directions OP,, 
OP., etc. Then we know 
from the foregoing that 
when OP lies «Hast and - 
West, 7.€. perpendicular 
to the frame aerial, the 
E.M.F. in the circuit is 


OCTOBER 10th, 1927. 


cate. The most important defect from which they suffer 
is a blunt minimum, and this defect may be due either 
to the frame aerial or the apparatus with which it is 
associated. The minute character of the E.M.F:s within 
a frame has been emphasised, and it is often found in 
practice that the electrostatic field of the transmitting 
station produces a powerful enough effect on the ‘‘ live ” 
elements of the frame circuit to make the frame aerial 
behave as if it were an open aerial. Since the E.M.F. 
in this case is in phase with the field it cannot be balanced 
out by a displacement of the frame, and the result is 
a blunt minimum. This is a serious. defect when recep- 
tion takes place from a near-by station, as -it allows 
interference to be introduced which may completely swamp 
the distant signals which it is desired to receive. 

The cure of this defect, 
if it is sufficiently serious to 
necessitate special steps 
being taken, les either in 
preserving electrostatic sym- 
metry in the frame windings 
or else actually screening 
them electrostatically. As- 
sociated apparatus, such as 
condensers, may, of course, 
be screened, and this will 
frequently prove a good- 
enough remedy. The employment of a frame aerial 
earthed at its centre point will ensure that no frame cur- 
rents are directly induced. by the electrostatic field of the 
signal, and will also provide a convenient means of 
neutralisation should this be required. The inclusion of 
the windings within a screening cage has recently been 
adopted by the N.P.L., and this has the additional ad- 
vantage of counteracting what is known as ‘‘ vertical ” 
or ‘‘ antenna ” effect, about which a few remarks must 
now be made. 

Referring to Fig. 4, the frame aerial AB is tapped in 
its centre point at C, and all associated apparatus is 
screened. The direct electrostatic field due to a signal 
will thus produce equal voltages v in the two halves CA 
and CB of the frame, which, owing to their opposition, 
will not set up any current in the frame circuit. If. 
however, the terminals C and A are connected to the grid 
and filament of the first receiving valve, the voltage v 
will appear across these terminals and will be combined 
with the voltage set up in the frame windings by the 
operation of the latter as a normal frame aerial. Since 
the voltage built up in the frame aerial is in quadrature 
with the driving E.M.F., which is itself in quadrature 
with the field, the voltage across the frame is in phase 
with v, and w ill, therefore, combine with it. The result 
will be that the minima produced by the action of the 
frame will, except in extreme cases, be as sharp as ever, 


~ - 
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Fig. 4.— Illustrating the 
‘*antenna’’ effect of a frame 
. gerial. 


but they will be displaced in position, and the two 
maxima will be of unequal strength. If the vertical 
effect is of sufficient intensity a ‘‘ polar diagram”? will 


be obtained which yields a single ‘‘ blunt °’ minimum in 
one direction and a broad maximum in the opposite direc- 
tion ; this is the well-known ‘‘ heart-shaped °’ or cardioid 
diagram which forms practically the most useful basis 
for directional reception. 

- (To be. continued.) 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addremed to the Editor, ‘The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


| B.B.C. RECEPTION IN SCOTLAND. 


Sir,—With reference to ‘‘ A Sad Business” (‘‘ Broadcast 

- Brevities,’? September 28th issue), it may interest your corre- 
spondent to learn that not only the ‘‘ Highlanders ” but quite 
a large proportion of the ‘‘ Lowlanders °’ also are reduced to 
listening to his equivalent to Salamanca—otherwise Daventry. 

_. At the present moment—Monday evening—5XX has faded away, 
and we are left with nothing else good enough to tune in on 

. the loud-speaker and sit down to listen to. On running round 
the dial from 250-600 metres there are about five fairly strong 
and steady stations (all foreigners), and somewhere in the 

- background are our precious stations. Yes, it is indeed “a 
sad business,” as we had fondly hoped to have an alternative 
to 5XX, which at present we have not. This state of affairs 
exists over a great portion of Scotland, in some places at 
thirty miles from our main stations, I believe. 

_ We are wireless. dealers, and here we are, at the beginning 
of the season, almost dreading a request for a demonstration at 
a client’s home in case it happens to be an evening such as 
‘to-night, when 5XX is fading badly. It is impossible to sell 
to customers whose only interest is in the music itself. 

. Ño now perhaps your correspondent will understand why 
Highland (and Lowland) listeners had such an interest in 5GB 
and why they are voicing’ their great disappointment at its 
failure to reach them. Let us hope that the new aerial, etc., 

may bring it to them at something like the strength at which 
they receive Langenberg.. 

As a short-wavelength enthusiast, I am interested in the 
proposed short-wave station, but as an ordinary listener I am 

' more interested in getting at least one station satisfactorily, 
and preferably a Scottish programme at that, and so am just a 

little jealous of the enthusiasm shown in “ our’’ paper for 

` the erection of.a short-wave station, while our own country is 

‘go badly covered. THOS. C. HORNE. 

(James Murdoch and Co.) 
Hawick, N.B., October 3rd, 1927. 


TELEVISION IN 1926. 


Sir,—Why has Mr. Hutchinson, no doubt quite unintention- 
‘ally, ,‘‘ cooked ” his argument (in his letter of September 
‘28th, 1927) by the omission of the word ‘ normally ?” from 
vis translation ‘of M. Dauvillier’s statement in Comptes Rendus? 
I am open to correction—indeed, I hope that I am wrong— 
but, in so far as I have been able to follow the progress of 
Mr. Baird’s experiments in the technical Press, it would seem 
that the transmission of normally illuminated subjects has 
yet to be achieved. | © M. J. ©. DENNIS. 

Baltinglass, October 7th, 1927. £ 


EMPIRE BROADCASTING. 


Sir,—In your Editorial of September 14th you write : ‘‘ Under 
‘ Correspondencé’ in this issue we publish a letter from a 
reader in Cape Town. This letter is, perhaps, somewhat bitter 
in its attack on our lack of enterprise... .”’ : 
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May I say the reader in Cape Town does not stand alone 
in any of his sentiments, for they find an echo in the hearts 
of many Britishers overseas. It is quite patent that we have 
been let down by the Old Country, and badly at that. 

I recently built an eight-valve short-wave super-het. for 


the entertainment of the personnel of this station. Reception 


from PCJJ (including relay of 5XX), 2XAF, 2XAD (as early 
as 8.30 p.m. local on L.S.), 2XG,. and others is absolutely. 
first-class. The Dempsey-Tunney fight from 2XAF was fol- 


- lowed by thirty people, blow for blow, on the loud-speaker. 


Eindhoven has undoubtedly stolen the B.B.C.’s powder, and, 
as some one put it, the B.B.C. has been caught out, and is 
trying to explain it all to the umpire. 

Can you wonder why we are bitter? 

DUM SPIRO, SPERO. 

Helwan, Egypt, September 28th, 1927. a" 


Sir,—Amidst all this controversy concerning the B.B.C. and 
short waves, it is as well to bear in mind that they, under 
the réle of the British Broadcasting Company, associated them- 
selves with short-wave transmission nearly four years ago. 
This was conducted from the Old Vic Theatre on a wave- 
length of 60 metres, and was used as a radio link to 2LO. I 
believe this same method has been used for other O.B. work 
as well. 

At the time of the inauguration of the radio link only a 
few of us could boast of short-wave receivers, so really we 
are in the dark as far as the B.B.C.’s capabilities of short- 
wave broadcasting is concerned. G. F. KITCHEN. 

Epsom, October 9th? 1927. 


TRANSMISSIONS FROM RADIO MALABAR, JAVA. 
Sir,—With reference to ANH, Radio Malabar, Java, I picked 


up that station at 14.00 G.M.T., October 8th, 1927, on 17 ` 


metres, and I heard it announced in English, French, and 
Dutch that Radio Malabar was now broadcasting on a wave 
of 270 metres and relaying on 17 metres, and that reports 
would be welcome of both wavelengths, also that transmission 
would be made as usual. The strength was R4 on 0-v-l. I 
think that ANH closed down on 17 metres while a 270-metre 
transmitter was being rigged up, which, if correct, would ex- 
plain why Mr. Somerset did not get ANH. 
j ; J. W. HAMILTON. 
Sandhurst, October 10th, 1927. 

THE B.B.C. REGIONAL SCHEME. 

Sir,—There is one point to which no attention appears to 
have been given and which seems to require careful considera- 
tion and an early decision. 

You have repeatedly drawn attention to the difficulty of 
designing satisfactory sets for the reception of both Daventry 
and the 250-500-metre band, particularly where selectivity is 
required. This difficulty is a serious matter for the amateur, 
and even more serious when commercial sets are concerned. 
I think there can-be no doubt that immediate progress in 


ne ew oe ee ee ee - 
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the design and efficiency of commercial sets would result from 


the abolition of 5XX. . 


So far as can be foreseen the raison d’étre for the establish- 
ment of Daventry will have disappeared when the -regional 
scheme is complete, because each station will have a greater 
There is little doubt 
that Capt. Eckersley will be reluctant to abandon the 1600-metre 
wave, but I venture to suggest that under the new scheme it 
will be entirely out of place and unnecessary. If a wide-range 
station is necessary, then I suggest better results would prob- 


range than the present low-wave stations. 


Southend Society Begins Session. 


Mr. H. Dent, of the Editorial Staff of 
The Wireless World, was the lecturer at 
the first winter meeting of the Southend 
and District Radio Society. Mr. Dent 
took as his subject ‘‘ Improvement of 
Reception ’’ and provided much valuable 
information. The causes of various faults 
arising in receivers were dealt with, the 
recommended cure being given in each 
case, while circuits embracing the results 
of the latest researches and experiments 
were dealt with in detail. 

A most attractive list of lectures has 
been arranged for the ensuing session. 

Hon. Secretary, Mr. F. J.. Waller, 
Eastwood House, Rochford, Essex. 


ooo 


“The Tickler.” 


The above is the title of a breezy little 
monthly magazine which is the official 
organ of the Stretford and District Radio 
Society. The first issue promises u 
bright future. Mr. A. Nixon is to act 
as technical adviser and will supply tech- 
nical contributions, while ‘*5YD” will 
contribute monthly problem articles. The 
most interesting lecture of the month will 
also be reported in the paper. 


Hon. Secretary, Mr. W. Hardingham, 


6a, Derbyshire Lane, Stretford. 
0000 


The Year’s Best Lecture. 


The President’s Cup for the best lec- 
ture given by a member of the Tottenham 
Wireless Society during the last season 
was awarded to Mr. R. F. G. Holness, at 
the 5th Annuai General Meeting of the 
Society held on October 5th, when Prof. 
A. M. Low occupied the chair. The Com- 
mittee’s report, briefly reviewing the 
work of the past year, showed that the 
-Society had been active in many direc- 
Lions, special success having been attained 
in the direction of field days, social out- 
ings, and -visits to places of wireless in- 
terest. The Treasurer’s report showed 
that the Society was in a highly satisfac- 
tory position both as regards member- 
ship and finance. The Technical Officer’s 
report made reference to the work of his 
Committee in constructing a first-class 
transmitter. 

Hon. Secretary, Mr. A. G. Tucker, 42, 
Drayton Road, Tottenham, N.17. 


fom emeome) 
Taking Out a Patent. 


The subject of patents was dealt with 
in a lecture by Prof. A. M. Low at the 
meeting of the Tottenham Wireless 
Society on Oct 5. After reviewing the 
patent law in the chief foreign countries 
nabscribing to the convention, Prof. Low 
dealt in detail with the rules governing 
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ably be obtainable on a relatively short wave well under 200 


metres. 
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the issue of a patent in this country. He 
pointed out that a patent was not a 
Government guarantee of originality, but 
it enabled one to fight for one’s rights in 
the Couris. - The three essential necessities 


' were novelty, utility and subject matter. 


ooo0oo 
Listening to 2LO at Lisbon. 


An illusiratıon of the efficacy of broad- 
cast S.O.S. messages was provided by 
Capt. L. F. Plugge in his lecture 
describing a European tour with a 
radio-equipped car before the Wembley 
Wireless Society on October 7. 
Plugge’s party were at supper on 
the outskirts of Lisbon when 2LO was 
tuned in. An S.O.S. was broadcast request- 
ing Miss Woodhall, a member of ‘the 


party, to return immediately: to- England 


to her father’s bedside. 

Nearly 200 persons were present at this, 
the first winter meeting of the Wembley 
Wireless Society, and it is regarded as a 
good send-off for the new session. 


o0o000 
Overcoming Difficulties in Swansea. 


The Swansea Radio Society, which has 
been passing through ‘‘lean years,” has 
decided to continue activities despite cer- 
tain recommendations that the Society 
should close down.. At the annual meet- 
ing held on Oct. 3, it was decided to 
reduce the subscription to 5/-. It was 
the feeling of the meeting that a happy 
and successful session could still be looked 
forward to, given the support of the mem- 
bers and the wireless public of Swansea. 

Hon. Secretary, Mr. E. H. White, 100, 
Bryn Rd., Swansea. 


oo0oo0oo0o 
Manchester Society Resumes Meetings. 


A practical demonstration on various 
topics took place at the opening meeting 
of the winter session of the Radio Ex- 
perimental Society of Manchester. The 
discussion was opened by the Hon. 
Secretary who illustrated a practical cir- 
cuit, expiaining how to overcome the 
various “ snags ” in operating oscillating 
crystal circuts. 
the Manchester Technical College, then 
expounded the ‘‘are theory” of the 
oscillating crystal. Mr. R. M. Kay, who 
has recently returned from Canada, spoke 
on ‘‘ Recent American Ideas and Dis- 
coveries,"’ while Messrs. Hulme and 
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Capt.. 


Mr. A. K. Bentley, of 


© OCTOBER roth, 1927. 


It seems to me the point ought to receive immediate 
consideration and be the subject of an early announcement. 
May I take this opportunity of complimenting the B.B.C. on 
the soundness of the ideas underlying the alternative pro- 
grammes as evidenced by 5GB. The “ late news ” an hour later 
and no talks will enable us to obtain entertainment at times 
when we were formerly denied it, and this is one very consider- 
able advantage of the new scheme. 
Prenton, September 12th, 1927. 


D. R. WHITE. 


Walmsley gave their experience with 
H.T. eliminators.. 
The Society will take an active part in 
the Manchester Wireless Exhibition at 
the end of the month. 
Hon. Secretary, Mr. J. Levy, 19, Lans- 
downe Rd., West Didsbury, Manchester. 


0000 
Hackney Society’s Annual Dinner. 


The fifth anr.ual dinner of the Hackney 
and District Radio Society was held on 
Thursday, Oct. 6, at the Talbot Restau- 
rant, London Wall, E.C., the occasion 
being made a “‘ Ladies Night.” The 
toast of the King having been loyally 
given, the silver Cunningham Challengo 
Cup, given by the Chairman, was pre- 
sented to Mr. W. Samson, Vice-Chair- 
man, for the best performance of a wire- 
less set at the annual outing held in 
July. 

Hon. Secretary, Mr. G. E. Sandy, 48, 
Melrose Ave., Wimbledon Park, S.W.19. 


90000 


Wireless at Croydon Aerodrome. 


The members of the Golders Green and 
Hendon Radio Society recently paid a 
visit to Croydon Air Port. Most efficient 
arrangements had been made by the Air 
Ministry to increase the interest of the 
visit and the fullest advantage was taken 
of the facilities offered. After the party 
had witnessed the arrival and departure 
of various air liners, a visit was paid to 
the wireless station. The staff were most 
hospitable and spared no effort to explain 


every detail. Ii was noted that much of ` 


the apparatus seemed somewhat anti- 
‘quated for the highly important work 
undertaken, but it is understood that this 
fault will be remedied when the station 
shortly undergoes removal. 

The~party was shown how a pilot was 
brought to his station solely by the aid 
of the wireless direction finder. A notable 
feature was the apparent ease with which 
communication was maintained with the 
various air liners on route. 

Hon. Secretary, Lt.-Col. H. A. Scarlett, 
D.S.0., 357a, Finchley Rd., N.W.3. 


R oo0oo0oo0o 
Wireless at Hastings. 


The Hastings, St. Leonards and District 
Radio Society took a prominent part at 


the recent Hastings Science Exhibition, ~~ 


being responsible for the wireless section. 
An interesting lecture on television by 
Mr. J. L. Baird drew a large attendance. 
Among the most interesting exhibits 
in the section were Prof. Vinnycombe’s 
Wave Motion Model, -B.T.H. Oscillating 
Valve Model and a 45 metre transmitter. 

Hon. Secretary, Mr. N. G. Nye, 9, 


- Stockleigh Rd., St. Leonards-on-Sea. 
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Correct Condenser Values. 


I am building a “ Reinartz” receiver | 


from spare parts which I have by me. 

I find that I have one 0.0005 mfd. 

variable condenser, and one 0.0003 

mfd. instrument. Which should I 

use for tuning the grid coil? R. G. A. 

We should advise that you use the 

0.0005 mfd. variable condenser for tuning 

the grid coil, and the 0.0003 mfd. con- 
denser for the purpose of reaction. 

(e) ; 


Multiply by Four. 

I possess a milliammeter reading 0-6 milli- 
amps., but I find that this is not suit- 
able for testing the anode current of 
super-power valves. Can you please 
suggest an easy and inexpensive 
method of modifying this instrument 
so that it will read about 20 milli- 
amps. full-scale deflection? M. T. 

Provided your meter is one of well- 
known make and working on the moving- 
coil principle, it will not be at all diffi- 
cult to increase the range of the instru- 
ment, at the same time maintaining the 
accuracy of the readings. You are re- 
commended to make up 3 resistance 
shunt which can be connected across the 
terminals of the instrument, and the 
value so chosen that the scale reading 
js reduced by one-quarter. Alternatively, 

a variable rheostat. could be employed, 

and this would overcome the necessity 

‘ for making up a fixed resistance. The 

meter, a variable resistance of high order, 

and a two-volt cell should be connected 
in series and the resistance adjusted until 
the meter reads 4 milliamps. A rheostat 
should now be connected across the meter 
terminals _and adjusted until the meter 
indicates a current of 1 miHiamp. The 
rheostat should be disconnected and the 
reading checked -to ascertain that no 
variation has taken place during the fore- 
going. If the reading is now found to 
be as formerly, namely, 4 milliamps., the 
theostat should be again connected in 
circuit, and, if no change has taken place, 

should reduce the meter reading to 1 

milliamp. 

The full-scale deflection of the meter 
will now be 20 milliamps., or four times 
its original reading. When readings are 


taken with the shunt in position it will , 


be necessary to multiply the indicated 
reading by four to obtain the correct 
current. . 
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A Supersonic Difficulty. 


l have added a stage of H.F. amplifica- 


tion before the first detector valve of 
my supersonic heterodyne receiver, 
but cannot stabilise this circuit by the 
usual neutrodyne method. The H.F. 
transformer is the ‘* All-Wave Four ” 
type, and functioned quite satisfac- 
torily in a “ straight”’ circuit. The 
H.F. stage is completely screened in 
a copper box of ample dimensions and 
the screen connected to earth in the 
usual manner. Can you suggest an 
explanation for this and indicate how 
I can ovcrcome my difficulties? 

F. H 


There are a number of causes which 
may account for the inability to stabilise 
the H.F. circuit, and we will consider 
these separately and suggest a possible 
cure. In the first case one or more of the 
pins on the case of the transformer may 
not be making contact with their respec- 
tive sockets on the base mounting, or they 
may be dirty and resulting in a high- 
resistance contact. The pins should be 
examined, cleaned, and if of the “ split ” 
variety splayed open to ensure good elec- 


H.F CHOKES 


Fig. 1.—Filter circuit for keeping H.F. out 
of the L.F. amplifier Me a superheterodyne 
receiver. 


trical contact. Should this not lead to a 
cure, attention must be turned to another 
possibility. In a similar case previously 
encountered the cause for this effect was 
traced to the presence of high-frequency 
oscillations in the L.F. amplifier, and the 
receiver was rendered stable by the inser- 
tion of H.F. chokes in the anode circuit 
of the second detector valve. In view of 
the complicated nature of the H.F. com- 
ponent in the I.F. amplifier, a more com- 
plete system of filtering than that usually 
adopted was found necessary, and the cir- 
cuit employed is given in Fig. 1. It will 
be seen that two chokes are connected in 
series, and by-pass condensers, each 
having a capacity of 0.0001 mfd., con- 
nected between the points shown. If this 
does not completely overcome the diffi- 
culty, the capacity of these condensers 
should be increased, but it is not recom- 
mended to go beyond 0.0002 mfd. in each 
case, otherwise quality may suffer. 

In superheterodyne circuits it is recom- 
mended that the intermediate amplifier 
should be screened, and although it is not 
essential that the valves be included in 
the screened compartments, the stability 
of the receiver is greatly improved if the 
I.F. transformers or reactances are 


screened, 
0000 


Advantages of a Separate Reactor 
: Valve. 


l propose to add a separate reactor valve 
to my existing detector and two Ñ;.F. 
receiver, as I have been told that I 
should be able to obtain much better 
results. Can you explain to me 
exactly what improvement this addi- 
tion will effect? I should specially 
like to know whether quality would 
be in any way improved. 

L. B. A. 


The advantage of a separate reactor 
valve is that the detector valve no longer 
has to perform the dual office of regener- 


` ating and rectifying, as in the case of the 


ordinary arrangement of. regenerative 
receiver, the reactor valve taking on the 
function of providing regeneration. 
Since this valve is to be used solely for 
reaction purposes, it may be operated upon 
the straight portion of its characteristic 
instead of on the bottom end of its grid- 
volts anode-current curve, as for instance 
when anode bend rectification is used. 
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The advantage of being able to nse the 
valve adjusted to this portion of its 
characteristic: is that smoother reaction 
control is obtained} and therefore, of 
course, the getting of distant stations by 
delicate adjustment of reaction is con- 
siderably easier. However, if too great a 
degree of reaction is used, quality repro- 
duction will be marred no less than if a 
separate reactor valve were not used. 
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‘A New Use for Bright Emitters. 
I have constructed the trickle charger 
described in “The Wireless World ” 


of August 3rd last, but having two. 


RSV bright emitter valves not being 
used I wish ta employ these in place 
of the special rectifying valve recom- 
mended. Do-you think that: these 
will pass sufficient milliamps. for the 
purpose? . H. S. 
The two valves mentioned by you could 
be employed as rectifiers in the battery 
charger, and we suggest that you connect 
the filaments in parallel and use the 
8-volt tapping on the bell-ringing trans- 
former. It will be necessary to include 
a resistance of 2.5 ohms in the filament 
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receiver was to enable an 
overlap between long- and short-wave 
transformers to be obtained. If you are 
prepared to forgo the capability of 
tuning iy stations working on wavelengths 
between 550 metres and about 700 metres 
you could use your 0.0003 mfd. variable 
condensers without alteration to` the 
numbers of turns recommended. A little 
difficulty may be experienced in tuning in 
Daventry and Radio Paris with the 
smaller capacities, but this could be over- 
come by the addition of about 20 turns 
to the secondary of the long-wave trans- 
former. To increase the tuning range of 
the transformers beyond about 550 metres 
with a 0.0003 mfd. condenser, it will be 
necessary to add turns to the secondary 
windings, and this will result in the 
lowest wavelength tunable being propor- 


tionately lengthened. We think it would 


be advisable to forgo the advantages of 
an overlap and use your condensers with- 
out any alteration in the number of 
secondary turns on the short-wave trans- 
former. There are very few worth-while 
stations working between 550 metres and 
700 metres receivable in this country with- 
out being accompanied by severe Morse 
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Fig. 2.—Modified trickle charger circuit for use with bright-emitter receiving valves. 


circuit to reduce the voltage to 5.5, This 
is shown in the circuit diagram, Fig. 2, 
at R, and can be made by winding 7 feet 
of No, 22 S.W.G. Eureka wire on a suit- 
able former. The grids and anodes of the 
two valves must be connected together in 
the manner shown, and thence via the 
mefer to the lamp, which should not ex- 
ceed a 20-watt rating. Apart from the 
slight modification to the filament circuit, 
the general arrangement will .not require 
alteration, and should be carried out in 
accordance with the instructions given in 
Phe Wireless World of August 3rd last. 
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An “ All-Wave Four” Tuning Problem. 

I propose building the ‘* All-Wave Four” 

receiver, and among the components 

I have available are three 0.0003 mfd. 

variable condensers with slow-motion 

dials, I do not desire to incur 

‘unnecessary expense, and should like 

to employ these in the set. Can you 

tell me what alteration in the winding 

of the H.F. transformer secondary 
will be necessary? D. H. R. 

The main reason why 0.005 mfd. vari- 

able condensers were used in the “ All- 


interference from ships and ship stations, 
and we do not think the loss of this 
waveband need be regretted. 
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False Economy. 


I am constructing the H.T: 
charger described in your August 3rd 
issue. I notice that by using two 
ordinary power valves in parallel it is 
possible to easily obtain a charging 
current c; 20 milliamperes. Since I 
have several spare valves of this type, 
I should like to know whether I could 
use them and thus save the expense of 
purchasing a proper rectifying valve. 

F. i 


Although, as you state, the charging 
current could be obtained from two paral- 
leled valves of the low-impedance type, 
with their grids and anodes joined to- 
gether, it must be remembered that the 
life of the valves under these conditions 
would be far less than when used nor- 
mally in a receiver, and as each valve is 
more expensive than a good half-wave 
rectifying valve, we think that it would 
really be false economy for you to carry 
out your proposal. In the long run, by 


trickle - 
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far the most economical and satisfactory 
process would be to invest 12s. 6d. in the 
purchase of a proper half-wave rectifying 


valve. 
‘ ooo0oo0o 


The Range of the “Regional.” , 
Having in the pasg experienced trouble 
- from L.F. oscillation (both actual and 

incipient) in two-stage low-frequency 
amplifiers, I am attracted by the 

“ Regional Receiver,” described in 

your issues of August 17th and 24th. 
I note, however, that the author of 
the article in question suggests a 
loud-speaker range of 60 miles on 
signals from the new high-power sta- 
tions. If this ts to be taken as a 
maximum, I am afraid the set fs 
unsuitable for me, as reception of 
5GB is essential. As you will see 
from my address, I am situated in 
North London, at ‘a distance from 
Daventry which is greater than 60 
miles. My aerial is slightly better 
than the average, and my results as 
far as range is concerned have always 
been considered as good; do you 
consider that the receiver tn question 
could be guaranteed to be sufficiently 
sensitive ? ; ae 
Without an intimate knowledge of local 
receiving conditions it is impossible to 
make definite statements regarding the 
range to be expected from any` receiver. 
It may be stated, however, that range is 
always estimated conservatively in articles 
appearing in this journal, and even if your 
conditions were no better than the aver- 
age we should have little hesitation in 
saying that 5GB ought to be well received 
on the loud-speaker in London. 
0000 


Using a Frame Aerial with the 
“Everyman Four.” 

I am constructing the pba aerial for 
long and short wavelengths described 
in your July 27th issue, and propose 
to use it tn conjunction with the 
“ Everyman Four” by substituting it 
in place of the secondary of the aerial- 
grid transformer. : I shall, of course, 
take all precautions by suitable posi- 
tioning of the frame to prevent mag- 
netic interaction between it and the 
intervalve transformer. Will my pro- 
posals be quite in order? J. R. 

There is no reason why you should not 
use a frame aerial in conjunction with 
the ‘‘ Everyman Four” receiver as you 


‘suggest, but although the frame aerial is 


designed for long and short wavelengths, 
you must not suppose that you will be 
able to receive long-wave stations on the 
“ Everyman Four’ by using it. The 
H.F. intervalve transformer in the 
“ Everyman Four ” is designed solely for 
the 200- to 600-metre wavelength band, 
and of course for long-wave reception of - 
Daventry the H.F. stage in the “ Every- 
man Four ” is not used, and the receiver 
is a plain detector and two L.F. set witb- 
out either reaction or an H.F. stage. The 
frame aerial, therefore, will be perfectly 
suitable for the normal broadcasting band, 
but will be of no avail on the long wave 
lengths. 


B 38 


RADIO REVIEW 


Editor : HUGH S. POCOCK. 


~i | Editorial Offices: 
Advertising and Publishing Offices : 
. Telephone: City 2847 (13 lines). 


Coventry: Hertford Street. 


Telegrams: ‘Cyclist Coventry.” 
Telephone: 6210 Coventry. l 


x 


Wo 


(15% Year of Publication 
= WEDNESDAY, OCTOBER 26TH, 1927. 


139-40, FLEET STREET, LONDON, E.C.4 - - 


_ BirMINGHAM : Guildhall Buildings, Navigation Street. 


Telegrams: “ Autopress, Birmingham.” 
Telephone: 2970 and 2971 Midland. 


. 
, 


VoL. XXI. No. 17. 


Assistant Editor: F. H. HAYNES. a 
Editorial Telephone: City 40rr (3 lines). 


DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. 


Telegrams: ‘ Ethaworld, Fleet, London.” ~ 


MANcHESTER: 199, Deansgate. 


Telegrams : ‘‘liiffe, Mancbester.”’ 
Telephone: 8970 and 8971 City. 


Subscription Rates: Home, 17s. 4d.; Canada, 17s. 4d.; other countries abroad, 19s. 6d. per annum. 
` As many of the circuits and apparatus described in these pages ave covered by patents, readers are advised, before making use of them, lo satisfy themselves that they 
s di . 


TRESPASSING. 


MINOR matter, perhaps, but, nevertheless, 
-one - which we feel. should not be allowed 


attitude of the B.B.C. towards school 
radio. and the undoubtedly well-inten- 
tioned efforts of the technical staff of the 
Corporation to improve reception condi- 
tions in educational centres. Some time back the B.B.C. 
demonstrated and described receivers of their design which 
they explained were typical sets suitable for reception 
under different conditions, and these’sets, we understand, 
are those which they have recommended for use in schools.. 
A pamphlet for the use of schools has recently been put 
out by the B.B.C., in which much helpful information 
on reception i: given, and this is useful, but the B.B.C. 
-has taken on itself to give estimates in the pamphlet of 
what should be the cost to a school of suitable equip- 
ment for reception. There is, perhaps, no particular ob- 
jection to the B.B.C. giving this advice in this instance, 


but, if pushed to its logical conclusion,. this attitude really _ 


„amounts to an attempt on the part of the B.B.C. to dic- 
tate to the manufacturer the price at which he should 


sell his sets; and this surely is not a legitimate extension 


of the activities of, the B.B.C | 

Again, still considering the relation of the B.B.C. to- 
wards school reception, we find that the B.B.C. has been 
involved in the setting up of a small new department in 
order to advise on the apparatus for schools to use:and 
with travelling engineers available to visit schools where 
educational transmissions are received. 
is an admirable service in its way, but is it right that 
the B.B.C. should so lay itself open to criticism for 
coming directly across the path of the legitimate services 
which have been established by skilled wireless men all 


over the country to earn a living by attending to faults in - 


receivers and acting as consultants where improvements 
in reception are desired? We know the reply could be 
that the B.B.C. cannot trust many of the local service 


agencies to do the job properly, and we suppose they 
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to pass: without comment, relates to the- 


No doubt, this © 


would not be infringing patents. 


will also prefer that sets of their own design should be | 
installed rather than those supplied by manufacturers, 
but these arguments are beside the point; it is just a 
question of principle where we think the B.B.C., no doubt 
inadvertently, have overstepped the bounds. 

That the B.B.C. is conscious of the position when at- 
tention is drawn to it was indicated only recently when, 
replying to a correspondent’s letter published in The 
Wireless World, the B.B.C. expressed the view that they 
should never enter into competition with the legi- 
timate manufacturer of sets by undertaking to manufac- 
ture sets themselves. — 

The whole question of what limits should be put on 
the encroachments of the B.B.C. into the preserves of 
the industry is an important matter which could usefully 
form the subject of correspondence from our readers, 
whose views would be welcomed. 

0000 
= EMPIRE BROADCASTING. 
HE interest in Empire broadcasting remains as keen 
| as ever, although since the assurance given by 
the B.B.C. that they would have a Station ready 
for tests in October there has þeen a truce, as it were; 


to give the B.B.C. a chance of demonstrating their good — - 
. Intentions. 


There is still, however, a feeling of mistrust 
of the B.B.C., in spite of their assurances as to the- 
genuineness of their desire to conduct a service, and this 
feeling, we are afraid, was enhanced by the ill-success of 
the Australian re-broadcast attempt recently, which was 
discontinued just at the time that reception conditions 
began to improve to such an extent that had the B.B.C. 
continued: for another half-hour the re-broadcasting could 
then have been regarded as a success rather than. a failure. 
Failures, of course, go to support the pessimistic attitude 
which the B.B.C. has adopted all through in- regard to 
Empire broadcasting; a really successful re-broadcast, 


‘on the other hand, might-be construed as an unfortunate 


piece of evidence in support of the arguments of those 
who persist in demanding that an Empire broadcasting 
station should be established. - 


~ 
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À Broadcast Receiver for ie Long and Short Wavelengths. 
By W. JAMES. 


“ Everyman Four ” receiver in this journal. The 
set was built to give the utmost magnification from 
four valves with ease of control and a quality of repro- 
duction acceptable to the careful listener. Every part 
used in the set was examined, and every factor then 
known to the writer as likely to influence the magnifica- 
tion was considered, with the result that even to-day the 
set has few rivals.. Particular interest attaches to the 
unique construction of the high-frequency transformers 
used. These had a secondary of 
high-frequency cable, with fine wire 
primary windings wound over strips 
of ebonite laid on one end of the sur- 
face of the secondary. 

Everything was done to ensure the 
success of these transformers. They 
were fixed in the set with an adequate 
shield. Losses were reduced to the 
practical minimum, and under the 
conditions specified they gave so 
much magnification that adjustable 
reaction was not required. The set 
will receive a large number of distant 
stations. But it has one drawback : 
it covers only the 200 to 550 metres band of wavelengths. 
The high-power stations working between 1,000 and 2,000 
metres cannot be received. Listeners living in coastal 
districts cannot use this powerful set to the best advan- 
tage because of spark station interference, and amateurs 
who have built the set and learned) what a carefully 
designed four-valve receiver will do now wish to cover 
all broadcast wavelengths with equal effectiveness. 

The problem of how best to build a receiver tuning over 
the two broadcast bands was therefore considered. The 
simple expedient of fitting the ‘‘ Everyman Four’’ type 
of high-frequency transformer with plugs, and providing 
a base with sockets, was regarded in the light of a com- 
promise. lor this involves the use of an ebonite support 
for the plugs with a similar support for the sockets of 
the base. This introduces losses which reduce their effici- 
ency, besides which. the fragile construction of the trans- 
former renders them not suitable to be handled, as they 


A BOUT fifteen months ago the writer described the 
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: TheTwo HF. Everyman” Receiver has 

: four valves, and tunes from 240 to 600 : 
metres with one set of coils, and from : 

: 1,000 to 2,000 metres with the second 

: set. High amplification, with good 

: selectivity and perfect. stability, are the 
features of the set. It is 
constructed, and uses a new design : 
of high-frequency transformer which : 
gives high amplification, whilst being : 
sufficiently robust for ptugging-in. 
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must be when they are made changeable. The trans- 
formers were iniended to be mounted i in a set where their 
delicate construction would be no handicap, and, in fact, 
electrical efficiency alone was considered when arriving at 
the final design. 

When it was decided to build an all-wavelength broad- 
cast receiver, the writer thought it desirable to begin 
afresh. He had to face a new set of conditions. To 
cover all broadcast wavelengths, changeable coils are 
necessary ; therefore they must be strong enough safely to 
_ withstand pushing, pulling and 

knocking about. The circuit, too, 
must be a safe one, -with no high ten- 
sion on the coils to give trouble ; and 
the fact that the balancing condenser 
of the ‘‘ Everyman Four ” sometimes 
short-circuits, with disastrous effects 
to the fine windings, was remem- 
bered. 

The new conditions of broadcasting 
demand a set having rather better 
selectivity than has the *‘ Everyman 
Four.’’ It was therefore decided to 
use two completely shrelded stages of 
high-frequency amplftcation and to 

design coils which, whilst mechanically sound, would re- 
sult in the overall selectivity being better than that of the 
‘‘ Everyman Four ” for about equal amplification, as tt 
was felt that the magnification given by an ‘‘ Everyman 
Four ’’ was all that is necessary for modern conditions. 
But, as a matter of fact, distant stations are heard louder 
with the new set; they are clearer, and the more powerful 
stations are received at such strength as to overload the 
output power valve unless the volume control is turned 
well down. 

The new receiver is therefore definitely better than the 
“ Everyman Four,” although it costs a little more to 
make and is not quite so easy to tune. It also receives 
five or six long-wave stations at good loud-speaker 
strength, and the circuit is so designed that once the 
balancing condensers are set on the short waves they do 
not have to be toneneg when the fone Wave coils are 
plugged in. 


very easily 
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“Two H.F. Everyman ” Receiver.— 

The circuit finally arrived at is given in Fig. I. 
aerial-grid high-frequency transformer L, is 
couple the aerial and the grid of valve V.. Its primary 
‘winding is tapped and connected to terminals A, and Ag. 
Aerial terminal A, is connected to the tap on the coil 


through the fixed condenser C, ; this is therefore the most 


selective connection. With these three alternative aerial 
connections the input.transformer can be used to best ad- 
vantage with long and short aerials and when the set`is 
used near a broadcast station or a long way from one. 
The secondary winding of this transformer is tuned by 
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NC, is mounted on the panel, but insulated from the 
copper box. Transformer L, therefore has three wind- 
ings, three ends of which are connected together and to 
negative L.T., while the otlier three ends go to the grid, 
‘anode: condenser and balancing condenser. The circuit is 
-therefore so arranged, that no high- tension current passes 
through the coils and none is applied to the balancing 
condenser. The second stage is made-up in the same 
way as the first, except that ‘valve: V, is the detector and 
has a grid condenser and leak C,, R,... To the anode of 
the detector the primary .winding of transformer T, (hav- 
ing a built-in by-pass condenser) is connected, and its 
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Fig. 1.—Circuit of the receiver showin 
The ee 


von inductive resistance} ; 


a .o005 mfd. condenser and has its ends joined to the | 


grid and negative L.T., the grid being biassed negatively 
by an amount equal to the fall in voltage over the volume 
. control rheostat ‘R,. 

To the anode of the first valve is inaid a high- 
frequency choke coil HF, and by-pass condenser C,, and 
also thé coupling condenser C, and the primary winding 
of transformer L,. This transformer and valve V, is 
included in the first section ‘of the copper ‘box. The 
transformer has a balancing winding connected through a 
= Condens: NGi to the grid of the first valve; 


TH 


the lower broadcast wavelen 
arts are used + Cı, .0001 mfd. fixed condenser; Cz, .0 
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neth coils connected: The three long-wave coils are ‘shown below. 
1 mfd. A Ce, 001 mfd. H C7» .0003 mfd. H Cy, 2 mfd,; Cy 9e 2 mfd.: 9 


d. tuning condensers; R,;, 30-ohm rheostat; R, l-megohm grid leak; R3, 2000-ohm 
1 3.5 to 1 transformer with built-in condenser ; Ty, output transformer. 


secondary is joined to valve V,. 
speaker transformer T,. 

Volume is contrdlled by the rheostat R. © When more 
resistance is put in the circuit the current through the 
H.F. valve filaments is reduced and the negative grid 
bias is increased, with the result that the impedance of 
the two, H.F. valves goes up. The amplification is there- - 
fore reduced, and can be very nicely varied 24 this simple 
means. 

THe. leaky grid method of rectification was TE in 
order. that a high ompeganeg detector valve could be 


This valve has a loud- 
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‘Two H.F. Everyman ” 


Receiver.— ; 
employed with transformer — 
coupling. The new type = anche 


Ferranti transformer has a 
primary inductance of about 
140 henries under working > 
conditions, . and at fifty 
cycles its impedance is over 
44,000 ohms. An RC type 
of valve used as a grid recti- 
fier with ample H.T. has an i 
A.C. resistance of about 
50,000 ohms; a 5o-cycle A ieee aha 
. note is therefore amplified 
nearly 70o per cent. of the 
full amount, which is very 
satisfactory. Incidentally, 
such a valve has an amplifi- 
cation factor of about 50, 
and the stage magnifies 175 
times. It is therefore very 
easy to obtain full loud- - 
speaker strength with the one stage of L.F. amplification, 
A leaky grid rectifier also has the advantage that it is 
more sensitive to weak signals than an anode bend detec- 
tor, and it cannot be said to distort very much because of 
the values of fixed condenser and grid leak used. These 
are .coo3 mfd. and rı megohm, with the return end of 
the grid leak connected: to positive L.T. The tuning of 
the third high-frequency circuit. is, of course, made 
broader by the leaky grid rectifier, but this is an advan- 
tage as it makes tuning easier. Transformers L, and L, 
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SECONDARY 
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are so sharply tuned that with the extra tuning provided | 
by L, the set is quite selective enough for ease of hand- - 


ling. 
The three coils are provided with four contact pins, 
three being mounted at one end of the tube carrying the 
windings, ‘with the fourth contact at the other end. This 
last contact fits in the socket: which is connected to the 
grid and is therefore well spaced from the other contacts 
which fit in sockets connected to the filament, anode con- 
denser and balancing condenser. Negligible loss is intro- 
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Fig. 2 —Construction of the long and short wave transformers. Two each- are required, with 


ormers of Radion jor Paxolin tube. 


duced by having these three contacts near. one another, 
for only a fraction of the full high- -frequency voltage de- 
veloped across, the secondary is between them. In the 


same way, the high-frequency choke which shunts the. 


primary winding does not cause an appreciable loss, be- 
cause its impedance is high compared with the effective 
resistance of the primary winding. 

The form of construction adopted has therefore the 
advantage of requiring four contacts instead of the usual 
five, and since no high tension is applied to any of the 
windings the circuit is a perfectly safe one. 


Long-wave Circuit. E 


The long-wave coils are rather different in construction, 
although they have much the same external appearance. 
These coils are shown below the circuit of Fig. 1. That 
on the left is the long-wave aerial coil and is marked L,. 
It has a single. winding with a centre tap which connects 
to A,, while terminal A, goes direct to the grid end. 


_ Transformer Ls is a single-layer winding with a tap for 


the primary and balancing 
circuits. The last long-wave 
transformer, L,, -is the same 
as L, except that it has a 
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Fig. 3.—The aerial-grid coils for long and short wavelengths. 


LONG WAVE 
AERIAL COIL 


190 TURNS 34D.8.C 
TAPPED MIDWAY 


non-inducive resistance, R,, 
connected between the tap on 
the coil and the anode con- 
tact. This resistance is 
therefore in series with the 
primary portion of the wind- 
ing. 
During the course of ex- 
periments ‘with the long- 
wavelength coils it was 
found that the amplifier 
` tended to oscillate at a very 
high frequency; with one 
` form of construction violent 
oscillations of about 
§,000,000 cycles were gener- 
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high electrical efficiency. 


-extent by the setting of the balancing condenser. 
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“Two H.F. Everyman ” Receiver.— 


ated. This was due to the circuit formed by the primary 


portion of the coil, the balancing winding and the neutral- 
ising condenser, and the frequency was controlled to some 
To pre- 
vent these spurious oscillations it was found necessary to 
include a resistance in series with either the primary or 
the balancing windings, and it was decided to connect it 
as indicated in the diagram. This has the effect of stop- 
ping these spurious oscillations, but does not materially 


affect the working of the transformer, for the resistance - 


used, 2,000 ohms, is small compared with the anode 
impedance of the valve with which the transformer is 


_ associated and also the working impedance of the primary 


of the transformer. This resistance was not found neces- 


_sary when using the short-wavelength coils, and for this 


reason was not included in the set itself; it is arranged 
to the part of coil L,. 
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sacrificing amplification and selectivity, but it has been 
done. When designing these transformers it was soon 
found that better results were obtained with this form. 
of construction by using a smaller secondary coil and a 
larger tuning condenser, for the shunting effects of the 
material used in the coil base and for the former then has 
less effect, while the formation of the windings tends to 
give a uniform amplification-frequency curve. In the 
original ‘‘ Everyman Four” transformer the writer 
spread the primary and balancing windings over a com- 
paratively large part of the secondary in order to obtain 
the optimum magnetic coupling, and this made it neces- 
sary carefully to space the windings in order to make 
capacitative currents ‘as small as possible. In the new 
design the primary is wound with its turns touching the 
turns of the secondary. In effect, the primary is one of 
the wires of the stranded conductor itself, with the result 
that there is no capacity current. The difficulty, of 


Plan view of the set with the lid of the copper box removed to show the short-wave plug-in coils in position. 


The most interesting feature of this receiver, no doubt, 
is the high- frequency transformers. ‘These were designed 
to be mechanically sound, and at the same time to have a 
The capacity between the 
balancing and other windings has been minimised by the 
use of a very fine wire, gauge No. 44 D.S. C., and in- 
stead of the 1 to x turns ratio of primary and balancing 
windings, the ratio has been made 14 to 1 for the short- 
wave coils. This can be done with very satisfactory 
results in this new form of construction because the 
primary and balancing windings are so tightly coupled, 
and the whole transformer has been so designed that per- 
fect stability with high amplification is assured. 


Construction of the Coils. 


The new construction has many advantages over the 
old; not only are the new coils robust and capable of 
withstanding without damage a good. deal of handling, 
but they are much more easily made than the original 
‘“ Everyman Four ” coils. It- was quite a nice problem 
as to how best to arrange the windings without materially 
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‘a hole in the former.. 


course, is the balancing winding which has to be connected 
in the reverse direction, but the loss due to this has been 
made very small by using a few turns of very fine wire. 

The’ short-wave aerial coil is constructed as shown in 
Fig. 3. A tube of Paxolin (Wright and Weaire) or 


_ Radion (American Hard Rubber Co. } 4 inches long and 


3 inches in diameter (the Radion is 3$ inches outside dia- 
meter), has four valve pins mounted on ‘it as shown; 60 
turns of 27]42 Litz wire are then wound on and the ends 
connected to the outer pins. One end of a length of 
No. 30 D.S.C. wire is now passed through the same hole 
in the former as the earth end of the Litz wire, and jis 
soldered to the same contact as the Litz; 8 turns are then 
wound on, the wire being laid turn by turn between the 
turns of the Litz. At the eighth turn a tap is taken to 
one of the pins as shown, the wire being passed through 
The next 8 turns are then put on 
and the end passed through a hole in the former to the 
remaining contact. 

The two short-wave high- frequency transformers are of 
identical construction, Fig. 2, the secondaries having 60 
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LIST OF PARTS. | E A 
I panel, 26in. x Sin. x 3/16in. 3 “ Cyldon”’ Log Mid. Line Condensers, 0.0005 mfd. (Sydney 
1 Baseboard, 26in x 10in. x hin. S. Bird & Sons). 
1 Cabinet, 26in. x 8in. x 10in. deep (Unica Cabinet Co.). 4 Whiteline valve holders (Bowyer-Lowe). . 
1 Copper box, 13in.x 8\in. x Glin. high. ~ 1 A.F.5 transformer (Ferranti, Ltd.), 
1 Fixed condenser, 0.0001 mfd. (T.C.C.). 1 O.P.1. transformer (Ferranti, Lid.). 
: 2 Fixed condensers, 0.001 mfd. (T.C.C.). i 1 “ On and Off ” switch (Bulgin). 
x I Fixed condenser, S.P. 0.0093 mfd. (T.C.C.)., with cipe: 1 Neutrovernier (Gambrell Bros.). 
S 2 Fixed condensers, 2 mfds. (T.C.C.). f 12 Ebonite shrouded terminals (Belling & Lee). 
2 Fixed condensers, 0.2 mfd. (T.C.C.). 3 Indigraph vernier dials (Igranic). 
1 “ Ediswan”’ grid leak, 1 meg. (Edison Swan Elec. Co., Ltd.). 2 2-inch dials (Igranic). | OS 
2 H.F. chokes (Wright & Weaire). | 6 Coils, comprising tubes 3in. dia. xX 4in. length. o g 
Special neutralising condenser (Bulgin). 24 Pin connectors, primary wire and Litz. | 
“ Peerless ” rheostat, 30 ohms (Bedford Elec. Co.). Material for Coil bases.. m 
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turns of 27/42 Litz. The end 12 turns next to the’ number of turns in the length available, but yet the Lon- 
3 pins should then be spaced slightly by wrapping a don Electric Wire Co.’s wire fits in with an eighth of an 
No. 30 gauge wire in the space between each of the turns. inch to spare These transformers tune to over 2,000 
This wire is then removed and the primary proper con- metres; and if the reader should find that the wire he is 
sisting of 12 turns of No. 44 D.S.C. ; | 

is wound on ‘The beginning end is ree ne 


passed through the hole in the former ee rit Nee Psa 
with the Litz and soldered to the same TTT EH SETHE TARTAR SS vo" 


_tag, and the 12 turns are put on in the 
space between each of the 12 turns of 
the Litz. This end is then passed 
through the former and soldered to one 
of the pins, as shown. ‘The balancing 
winding is now commenced and consists 
of 8 turns of the No. 44 D.S.C., which 
is wound on top of the primary, but the 
beginning end is taken to one of the 
pins, and the finishing end to the pin 
having the Litz and primary connected 
to it. 

~ The long-wave coils are wound with 


s an 


i 


i 


No. 34 D.S.C. For the aerial coil Statue 
wind on rgo turns and take a tapping SHEET COPPER 


THROUGHOUT 


at the centre point, as shown in the 
sketch of Fig. 3. For the long-wave 
high-frequency transformers (Fig. 2) . i i 
220 turns of the No. 34 D.S.C. must Fig. 5.—The copper box which is used to shield the two high-frequency stages. 


be wound on with a tapping at the 3oth l l , 
turn for the earth connection, and at 40o turns using is rather thicker than that used by the writer, he 


further on for the anode connection. The winding can leave off ro turns, which will reduce the maximum 
of 30 turns is for balancing. Reference to wire tables wavelength to a little below 2,000 metres. 
will show that, theoretically, it is not possible to put this The stabilising resistance may be wound with any con- 
e  _ venient gauge of Eureka wire, and, provided it is reason- 
ably non-inductive, will be perfectly satisfactory. When 
the coil is constructed it will be seen that this resistance 
wire can be put ‘inside the coil former. ‘The resistance 
wire can be wrapped on a small piece of tube about the 
size of a grid leak in the form of two small piles wound 
in opposite directions. No. 40 Eureka wire has a resist- 
ance of about 37 ohms per yard’; No. 42, 53, and No. 
44, 84 ohms per yard. 

Fig. 4 shows the construction of the particular coil 
base used by the writer, but the reader can, of course, 
modify this construction to suit the sockets w hich he has 
on hand. Fig. 5 is a sketch of the copper box, which 
can be of any convenient gauge. 


(To be concluded.) 


Fig. 4.—Details of the coil base 
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A Section Devoted to the Assistance of 


STAGE-BY-STAGE TESTS. 
if Bec best advice that can be given 

to the amateur in trouble with 
a receiver is that systemiatic stage-by- 
stage and point-to-point tests should 
be carriedeout.. It is always a matter 
‘of chance if a fault is located by 
haphazard methods; as a rule, the 
adoption of a definite method of pro- 
cedure will lead most quickly to the 
isolation of the trouble. It is a good 
plan, in the first place, to assure one- 
self if it lies in the H.F.-detector 
portion or in the L.F. amplifier; to 
do this, the phones should be inserted 
in the anode circuit of the detector 
valve. In certain cases a difficulty 
arises at this stage, because in several 
modern receivers a high ohmic re- 
sistance is used for coupling this valve 
to the next, and, consequently, as full 
emission is not required, the filament 


is run at less than normal brilliancy | 


When phones are substituted for the 
resistance, however, conditions are 
altered; and full filament voltage 
should be applied. At the same time, 
some variation in detector bias (for 
anode bend rectification) will prob- 
ably be necessary, as the change in 


anode load will clter the characteris- 


tics of the valve. 
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H.T. AND L.T. FROM D.C. MAINS. 


T is always recommended,. when 

L valves are to derive their L.T. 
supply from D.C. mains, that fila- 
ments should be connected in series ; 
the usual parallel arrangement, which 
is standard when current is supplied 
by a battery, becomes wasteful and 
inefficient when there is a large sur- 
plus voltage to be dissipated, as there 
always is with ordinary supply pres- 
sures. Series connection of filaments 
B 2I : 


'* ance 


Fig. 1, 


will in turn necessitate the use of 
valves having the same current con- 
sumption; this is not a real disad- 
vantage at the present time, as valves 
with characteristics suitable for 
almost every function with filaments 


taking 0.1 ampere are produced by 


a number of manufacturers. 

It is convenient to use the resist- 
necessary for ‘' breaking 
down ” filament voltage as a poten- 
tial divider for reducing H.T. pres- 
sure; this arrangement is shown in 
in which R, is the main re- 
sistor and R, is an auxiliary rheostat 
for final adjustment. The total re- 
sistance required may be easily cal- 
culated ; the first step is to ascertain 


the | Beginner. 


dropped ’’ by ‘‘ current taken by the 
valves ” (in amps). In this case, our 
figures are 222 + 0.1, giving a total 
required resistance of 2,220 ohms; - 
thus R, may be of 2,000 ohms, and 
R, of some 400 ohms, giving a 
reasonable margin for fine adjust- 
ment. A potentiometer, with connec- 


-~ tions made to one end of its windings 


and to the slider, will serve as the 
latter resistance, as the majority of 
commercial types will carry a greater 
current than that under consideration, 
without undue heating. 

We have so far. ignored the D.C. 
resistance of the L.F. choke; in this 
matter we must be guided by the 
manufacturer’s published data, and 


4mfd 2mfd 


d 


Fig. 1 -—Filament and anode current from D.C. mains; showing filaments connected 


the total rated voltage of the series- 
connected filaments; assuming there 
to be three of these, each rated at 6 
volts, we get a total of 18. The 
voltage to be dropped is obtained by 


‘subtracting this figure from that of — 


the mains; which, for the sake of 
illustration, will be taken as 240, giv- 
ing a surplus voltage of 222. The 
required resistance (in olims) is ob- | 
tained by dividing ‘voltage to be: 


n series. 


if it does not exceed some 200 ohms 
the figures given above will still hold 
good. If it does, a corresponding 
reduction must be made in R,. The 
choke must be carefully chosen ; to be 
on the safe side, its inductance . 
should not. be much less than 15 or 
20 henries, although a considerably 
lower value may give satisfactory re- 
sults if the supply current happens 
to be free of serious irregularities. 
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Its current-carrying capacity is a 
matter of considerable importance, so 
definite information on this subject 
should be obtained before purchase. 
A consideration of ethe circuit dia- 
gram will show that the anode cur- 
rent, as well as that for the filaments, 
passes through the choke; it would 
be as well to allow for a total. cur- 
rent of 130 milliamperes. 


It 1s suggested that the full H.T. 


voltage of the mains (less any small 
a drop ”? in the choke) should be ap- 
plied to the last valve. It is realised 
that this procedure will result in some 
reduction in its useful life, but this 
will not be serious if bias is in- 

creased to such an extent that the 
anode current of a 7,o00-ohm valve 
is reduced to some 8 milliamps. This 
plan is recommended partly because 
there are a very limited number of 


o.1 amp. valves capable of handling. 


a large input with anode voltages of 
the usual value of 120; by applying 
an excess voltage, we obtain very 
much the effect of a super-power 
valve, without adding to the com- 
plexity of the receiver; and, even 
allowing for decreased valve life, 
maintenance cost will probably be 
less than that obtaining when a super- 
power valve is used with ordinary 
voltages. A consideration of the cir- 
cuit diagram will show that no part 
of the potential-dividing resistance 
R, is in series with the H.T. + , 
terminal, so a by-pass condenser 
across this supply, other than that 
across the smoothed output, will be 
unnecessary. 

When using D.C. mains in this 
way, it is highly desirable that there 
should be no difference of potential 
between the ‘‘ mains earth ° and the 
‘set earth °’; it is, therefore, re- 
commended that a coupled aerial cir- 
cuit (which may be tuned or ‘ un- 
tuned ’’) should invariably be used. 
If a published design is being fol- 
lowed, the connection generally 
shown between L.T. negative and 
earth should be omitted; this point 
is made clear in Fig. 2. 

A certain amount of confusion 
seems to exist as to the points to 
which the various grid circuits should 
be returned when filaments are con- 
nected in series; an attempt is made 
to elucidate this in Fig. 1, in which 
the points associated respectively 
with V,, Va, and V,, are marked 1, 
2, and 3. 
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Finally, a word of warning should 
be given: against attempting to adapt 


this supply system to sets including 
complex circuits ; all the ‘troubles nor- 
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Fig. 2.—When H.T., L.T., or both are . 
obtained from D.C. mains, the usual con- 
nection between filaments and earth 
should be removed., 

mally encountered are intensified 
when high- and low-tension voltages 
are taken from the mains. 
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AERIALS AND EARTHS. 


HEN one looks at the aerials 
in the gardens adjoining a row 
of suburban villas, one is struck by 
the number of cases in which minor 
transgressions of the recognised prin- 
ciples of aerial construction are made 
for no apparent reason whatever. 
The results of such errors must vaty 
from slight loss of efficiency in some 
cases to really gross shortcomings in 
others. | | 
Take the case of the inverted 
“L” aerial for example; the most 
common error is to attach the down- 
lead to a point some feet along the 
aerial from the insulator at the end 
nearer the house instead of right at 
the insulator. Because of this fault 
the aerial is no longer a true inverted 
“L?” nor is it a ‘* T,” which has 
equal lengths on each side of the 
down-lead. The result is a certain 
loss of signal strength and selec- 
tivity, since the aerial tends to be- 
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have as two separate aerials having 
dissimilar constants. 


For a given span the natural wave- 
length of the ‘‘T”’ aerial is only 


. about one-half that of an inverted 


“ L,” and, as the full length of wire 


l permitted by the P.M.G. makes an 
‘|; “L?” aerial which is barely long 
enough for the best reception of the 


usual broadcast wavelength, it fol- 
lows that thẹ. šamẹ amount of wire 
used in a “T” aerial is likely to 
give appreciably inferior results., 
Then, again, there is the question 
of height. A few simple experi- 
ments “will demonstrate that every 


' foot or two gained in’ the average 


height of an aerial makes an appre- 
ciable improvement in reception, and, 
further, it is generally agreed that 
for a given total length of wire in 
the aerial a short, high one will be 
more suited to distant reception than 
a long, low one. 
aerial is more selective. Quite apart 
from the question of obtaining higher 
masts, it is surprising to notice in 
how many cases aerials are not rigged 
to the top of those already available. 

Earths have often been discussed; 
to make a really good one represents 
one of the regular problems of wire- 
less. Buried conductors running 
underneath the whole. length of aerial 
probably represent the best possible 
arrangement, but, owing to the work 
and general dislocation. that the in- 


Stallation of such an arrangement 


tends to cause, it 1s seldom carried 
out. The next best earth is probably 
an old dustbin, water-tank, or other 
galvanised article of considerable 
area buried at least three feet deep 
(and this depth should be measured, 
or, if estimated by the digger, the 
estimate should be divided by two!) 
at a point which will give a good, 
short connection to the set. A joint 
to such an earth should be made by 
soldering on the wire in several places 
and painting the joints over to re- 
tard electrolysis. 

The chief point to remember Shout 
earths, however, is that they do not 
usually mix well. For instance, it 1s 
just about as bad to use a buried 
earth and a water-pipe earth con- 
nected together to form one earth for 
the set as to try to use two aerials 
simultaneously. Each earth requires 
separate tuning, and for general pur- 
poses it is much better to use one 
earth only. 
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HE average Adoi user does not seem to T 
the fact that storage batteries require a reasonable 
amount of care and attention to get the best results 

out of- them, and in many cases they are looked upon 
as a kind of tank for storing electricity. 
The life of an accumulator should be four or five years, 


but this may easily be reduced to the same number of- 


months if reasonable and proper care is not given. 
The one chief thing is to see that the cells are never 


run right down, z.e., that the voltage of each cell never. 


drops “below 1.8 volts, and it is well to remember that 
any one cell, no matter how large, will give no higher 
voltage than the smallest made. 

There are three voltages of valves in general use, viZ., 
those taking approximately 2 volts, 4 volts, and 6 volts, 
and in the first case one cell only is used; in the second 
and third cases two- and three-cell batteries are required. 
respectively. These may appear at first sight to be one 
large cell, but on a closer examination the four- and six- 
volt batteries will be seen to be composed`of two and 
_ three cells respectively, each in separate containers. For 
radio work, glass or celluloid containers are superior to 
ebonite, as with these the actual plates of the battery 
can be seen. 

Let us examine one of these batteries carefully, and for 
this we will choose a four-volt accumulator. 

‘We see that we. have inside each case some plates set 
closely together, but not touching, and we also notice that 
these are of two kinds, the first being a reddish colour 
and thicker, and the second kind being grey and thinner, 
`- and we note that these are set alternately—grey, red, 
grey, red, grey. 

Colour of Plates. 


A careful examination will show that, at the top 
of the cell all the red, thick plates are joined together 
_ and taken to the positive (+) terminal, and all the thin 


grey plates likewise joined are taken to the negative (—) - 


termina], which, in the case of the four-volt battery, are 

united to the positive red plates in the next cell, leaving 

the red terminal of the first.cell and the grey terminal of 

the second cell for our connections, the cells being sepa- 

tated by a partition, if ine celluloid, or being in two 

containers if glass. . 
B 25 


How to Obtain Efficient Service and 
Long Life from Your Cells. 


By F. P. COBB. 


The plates are covered with a clear liquid to about Hin. 
above the tops. This liquid, called the electrolyte, is 
diluted sulphuric acid, and, as such, should be treated 
with respect, as it will have none for the owner’s clothes 
or hands if spilt on them. 3 

If the cell is fully charged, and in good condition, the > 
positive plates should be a reddish chocolate colour, and 
the negative plates a light bluey-grey, and this colour 
alone is an indication of the condition of the cell, but keen 
observation and the constant care of accumulators i is neces- 
sary before too much reliance can be placed i in this test. 

As the cell runs down in use, the positive plates lose 
their darker brown colour, and attain a brighter colour- 
ing, the grey plates also losing a little of their blueness. 


Charged and Discharged Voltages. ` 


As mentioned before, the voltage of a cell should 
never be less than 1.8 volts. A charged cell, just taken 
from charging, may show. for a short time as much as 
2.25 volts or a little more, but on standing it rapidly 
drops to 2.2 volts, and your battery should show this value 
per cell when connected to your set. In discharging, the 
voltage drops gradually from 2.2 to 2. volts, remains 
constant at that figure for a fairly long period, and then 
drops to 1.8 volts. If discharged after this the drop to 
o.5: volt is very rapid. 

We have noticed the change which has taken place in 
the colour of the plates during the discharge to 1.8 volts ; 
now let us consider the electrolyte, z.¢e., the acid. This 
appears to have undergone no change, but if we test this 
by means of a hydrometer we shall find that the specific 
gravity of the acid is much lower. 

Now, on every cell there are certain mysterious particu- 
lars and instructions given by the makers, such as this :— 
“ Capacity (intermittent discharge), 45 amp. hours; nor- 
mal charging rate, 1 amp. ; fill with accumulator acid of 
1.240 specific gravity ; if specific gravity falls to 1.100 the 
cell requires recharging:” ~ 
_ The chief trouble here 1 is :—What is i oe gravity or 
sp. gr.? 

All liquids vary in density, i.e., weight per. given 
measure. If you fill a petrol can with water you will find 
it heavier than a similar can filled with petrol, and in 
the same way you would ‘find, speaking metaphouceye 
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The Care of Accumulators— 

that a petrol can filled with strong sulphuric acid would 
be roughly three times as heavy as the same can filled 
with water. If we take the sp. gr. of water as 1, we 
should say that the sp. gr. of petrol was about §, and 
that of pure strong sulphuric acid about 3. 

Obviously, if we mix the acid and water, the more 
water. we add to the acid the less dense or heavy would 
be any given measure of bulk. Let us take a pint as our 
measure. A pint of pure strong sulphuric acid weighs 
‘roughly 3? lb., and a pint of water weighs 14 lb. Now, 
if we take }-pint of acid and add $-pint of water, we 
shall have 1 pint of a diluted solution of acid, weighing 
half of 3? Ib. plus half of 14 1b., 7.e., 24 1b. 

Now, the sp. gr. of this solution would be the weight 
of this, compared with the weight of an equal measure or 
volume of water, or the ratio of the weight of the acid 
solution to that of the water; in this case the ratio of 24 
to 14, which gives us a sp. gr. of 2, że., that ‘a pint 
of a solution made up of equal parts of acid and water 
-would weigh twice as much as a pint of pure water, or, in 
other words, this acid solution is twice as dense or thick 
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A bad case of disintegration of the positive plates due to 
overcharging. : 


as the pure water. To measure this density we use an 
instrument called a hydrometer, which consists of a glass 
tube, blown out and usually flattened at one end, weighted, 
so that it floats upright, and carrying a scale inside the 
upper portion. 

If this is so weighted that it will just float in 
_ pure water, it is obvious if placed in a liquid thicker 
or denser than water it will float higher, and so, if the 
scale is read at the level of the liquid the density can be 
found at a glance. 

In the case of one cell, however, it is impossible to get 
the hydrometer into the acid, on account of the pitch 
seal, or celluloid top, so an instrument has beén designed 
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to overcome this difficulty, and is sold by several accumu- 
lator manufacturers, the cost being about 4s. 

It consists of a wide glass tube, in which the smaller 
hydrometer is placed, and at one end of the large tube is 
a rubber bulb, and at ‘the other a rubber plug attached 
to a length of narrow rubber tubing, which is inserted 
into the cell under the test, through the vent hole, and 
sufficient acid is sucked up by means of the bulb to take 
a reading off the floating hydrometer, the acid then being 
replaced in the cell. This instrument resembles an enor- 
mous fountain pen filler, with the actual hydrometer in- 
side: If we take this test with the cell fully charged and 
another test when it is run down, we -shall get very 
different readings. 

This is due to the action of the cell itself, which really 
does not store electricity at all. . aR 

What happens is this :—If we place two sheets of lead 
in a diluted solution of sulphuric acid and pass a current 
of electricity through them, one plate will change gradu- 
ally to a red colour and the other remain as before. 
A chemical change has taken place by the action of the 
flow of electricity, and a portion of the water in the 
acid solution has been removed from it partly to be com- 
bined with the lead of the red. plate. 

If we. remove water from the acid solution, and do not 
take away any acid, it is obvious that the remaining solu- 
tion must be more acid, z.e., denser than at the com- 
mencement. If after charge we join the two lead plates 


-ascurrent of electricity will flow from the red to the grey 


one, and a reverse chemical change take place, water 
being returned to the acid, and so the density or sp. gr. 
is lessened. | i 


- 


Sulphating. - : 


In commercial cells the plates are ‘‘ formed,?’ i.e., 
chemically. treated before assembly, and therefore have 
a greater capacity, and are more active than the plain 
lead, and a certain lowering of the sp. gr. is normal in 
the discharging of the cell; but if the sp. gr. is lowered. 
too much by undue discharging, another chemical change 
takes place called ‘‘ sulphating.’’ This can easily be 
seen in the form of a hard white deposit or film on one 
or both plates, and is most injurious to the cell, and if 
allowed to persist and increase will utterly ruin the best 
battery made by making it unable to hold its charge. 
Sulphating is also caused by. allowing the level of the 
acid to fall below that of the plates, thus exposing them 
to the air. 
often be remedied by giving a long, slow charge, t.c., 
below the normal charging rate, when the sulphated par- 
ticles will gradually loosen and fall to the bottom of the 
container, and in most cases two or three charges and 
discharges are necessary to clear the plates thoroughly. 
If the cell is so badly sulphated that it will not answer 
to this treatment, it ts better to buy a new one than to 
try to remove the plates and scrape the deposit off, but 
this can be done if the plates will hold together for the 
operation. There is also an electro-chemical method, but 
it is impracticable for the amateur without a fair know- 
ledge of chemistry and a means of charging. 

In many cells the plates are divided from one another 
by separators. These may’ be of thin wood specially 
treated, perforated corrugated celluloid, or, in large cells, 
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The Care of Accumulators— 

glass tubes. Where these are not provided, a bad short- 
circuit will often cause the red plates to bulge and to 
touch the grey ones. If this only takes place in one spot, 
an internal short-circuit is set up in the cell itself, and 
sulphating begins almost at once. The only remedy for 
this is the separating of the touching plates, a nasty job, 
as in nine cases out of ten the whole lot have to be 
removed from the container, and the buckled plates 
straightened by gentle blows with a mallet. 
are removed from a cell these should always be protected 
from air contact: as much as possible, the plates not 
actually being handled should be kept covered with acid 
Or water, and the two sets should not be put in the same 
_ temporary container. 

Should the acid level get too low, and the top of the 
plates begin to get dry, pure (distilled or clean.rain) water 
only should be “added to raise the level, as this loss will 
have been caused by evaporation. Acid of correct sp. gr. 
should only be added when a part of the contents have 
been spilled or very.-occasionally to bring the sp, gr. 
up when the cell is known to be fully charged, and about 
once a year the acid should be emptied out, 
washed with clean acid, and refilled at once. This is to 
remove any sediment which always’ collects at the bottom 
of the container. 

If this were allowed to remain too long, it would in 
time bridge the plates, thus short-circuiting them. 

This ‘sediment comes mainly from the ‘positive or red 
plate, and the deposit is much hastened by overcharging, 
t.e., charging for too long a time and, or at too high a 
rate, consistently. 


Charging Rate. 


The charging itself is a very important matter, as the 
life of the cell is often governed by this, and too much 
care cannot be exercised -in finding a man who will do 
- this- work properly. The charging station which adver- 
tises to charge a cell in half a day, or which returns 
cells warm, 
you that the charging rate t does not matter.’ 

This charging rate is given on the maker’s label on 
each cell in amperes or for short amps., and should not 
be exceeded by more than 5 per cent. at the most, and 
from this the number of houss’ charge required to fill the 
_cell can be easily calculated. Suppose the label states 
that the capacity is 45 amp.-hours, and the charging rate 
1 amp., then if the cell is fully discharged one amp. must 
be passed through it for 45 hours. Allow a little extra 
for the efficiency not being roo per cent., and say that 
- one amp. must be passed “for 48 hours to charge fully 
this cell, z¢.e., two days’ charging continuously, but as 
many charging stations do not charge during the night, it 
means that four days will be required to complete the 
charge. 

Iti is, of course, absolutely essentia! that the cell should 
be properly connected to the source of supply, ż.e., the 
positive main to the positive terminal, and that some 


means of regulating the current is available, as the volt- - 


age of the cell rises as it is getting charged, and so the 
charging voltage must be increased to keep it up to the 
normal charging rate. 

When first connecting up no change is seen, but gradu- 
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ally, say, when half charged, small bubbles will be seen 
to be rising from the plates, and these increase in number 
till the acid appears to be quite milky, which shows that 
Later, this milkiness disappears 
altogether, and large clear bubbles rise to the surface, 
giving the appearance of boiling, showing that the cell is 
nearly charged. In the earlier stage the cell is said 
to be ‘‘ milking,’’. and in the later stage ‘‘ gassing.” 
When ‘‘ gassing °’ is taking place freely a voltage and 
sp. gr. reading should be taken, and in an hour or two 
should be repeated. This is continued till the last read- 


. ings correspond with the previous ones, when the cell is 


fully charged. These readings should be taken while 


the charging current is flowing, and the voltage across — 


a cell fully charged will be 2.45 to 2.5 volts, but, of 


course, this drops at once to 2.25 or so as soon as the 


charging current is cut off. 

The writer has seen a case where the acid turned 
rich purple when charging was in progress, and this was 
due to an impurity (manganese) in the acid, which he was 


assured did no damage, a statement ‘‘ to be taken with 
7? 


„a grain of salt.’’ It is most important that the electro- 


Sulphating of the ne ative plates is due to weak electrolyte or 


discharging below 1.8 volts per ceil. 


lyte should be pure brimstone sulphuric acid, diluted 
with distilled water. If distilled water is not obtain- 
able, clean rain-water is next best, but it should not have 
been stored in an iron tank, and should be boiled and, 
allowed to cool before using. . In some places tap-water 
may be used, but the makers of the cell. should be con- 
sulted beforehand. 

If you wish to dilute or ‘‘ prea down ’’ your own acid 
great care is needed. The pure, strong acid known as 
C.O.V. (concentrated oil of vitriol) must be added slowly 
to the water, stirring all the time. .In any case this will 
give rise to heat, and the solution will become quite hot. 
If the water is added to the acid; steam will be formed 
and the acid blown over the person adding the water. It 


is necessary that the solution be quite cold before taking 


the final sp. gr. reading, as the density of liquids in- 
creases on cooling, and on no account must hot solution 
be put in the cell. 


t 


Finally, a glass rod should be used’ 
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The Care of Accumulators— . 
for stirring, and the acid ““ broken down ’’ in a glass 
jar, and no metal of any kind allowed to come in contact 
either with the strong acid or the dilute solution. 

If a cell is to stand for a period of time, say about 
a month, without use, the best plan is to send it to be 
charged, asking to have the cell fully charged and to put 
on charge again for about one hour per week till you are 
ready | for it. | 

If- a cell is riot code for a long period, say, six 
months or-so, charge fully, empty acid, and wash the 
plates thoroughly. with pure water,- ‘changing it frequently 
for several days. -The usual’ practice is then to empty 
the’ cell ‘and store: dry; but- it is most important that the 
acid -is all- removed‘ from the spongcy plates | before, as 
“¢sulphating > will occur if merely siilling is employed: 
To bring into use, fill with acid-at the proper “Sp.” gr? 
(about I. 249), charge for an hour ‘or ae. and’ connect 


up. 


è 


run without- requiring recharging. Each ‘valvé ` box ‘you 
haye- will tell you the flament ‘current your valves take} 
which may be from 0.06 amps. to 0.3 amps., according to 
the make. For this purpose the anode voltage, given in 
milliamperes, does not enter into consideration, and may 
be neglected. 

If you have three valves taking 0.1 amp., 0.1 amp., 
and 0.15 amp., you will have a total consumption of the 
sum of these, viz., 0.35 amp. per hour. Thus in ten 
hours you will have used 10 x 0.35 = 3.5 amp.-hours 
of your. battery capacity. Should your battery give a 
capacity of 45 amp. hours, 45 divided by 0.35 will give 
you the maximum hours you may use your set to run your 
battery right down, 7.e., 129 hours. This is the theoretical 
maximum, and it would be well to test your cell at the 
end of 120 hours’ use. 

In any case the battery should be charged at intervals 
not exceeding three weeks, unless especially shown to the 
contrary on the maker’s label. 

The capacity of a battery of cells, connected in series, 
is equal to the capacity of the smallest celi, and the volt- 
age will be equal to the number of cells ‘multiplied by 
the voltage of each cell, 7.e., 2.2 volts for a short time, 
and then 2 volts. A battery is connected in sertes when 
the positive of one cell is connected to the negative of 
its neighbour, and so on, leaving the connecting wires to 
he fastened to the unused terminals, one at each end of 
the battery. 


Cells in Series and Parallel. 


The capacity of a battery of cells, connected in parallel, 
is equal to the sum of the individual capacities, and the 
‘voltage will be equal to that of one cell. A battery is 
connected in parallel when all the positive terminals are 
connected to each other, and all the negative terminals 
joined together, and a pair of wires taken, one from the 
positive side and one from the negative side. 

The size of the plates will not affect the voltage, but 
the larycr the plates the larger the capacity of the 
cell. 

Should a four-volt battery cease to give its true volt- 
age, and only yield tivo volts, the container being of cellu- 
loid, an: the plates appear of good cclour and not 


It is quite easy to TTN how long your oe will. | 
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shorted, it is possible that a- pin-hole has appeared in 
the dividing wall, thus allowing the battery to become one 
cell instead of two. To test for this, empty of acid and 
fill up one cell only, and.if the partition is perforated the 
level in the filled cell will be lowered. To repair this the 
plates must be removed from each cell, the container 
thoroughly washed and dried, and celluloid cement put 
not forgetting the- bottom | jomt. 
Or six hours, “test again with water, and if good replace 
the plates and acid, “and charge, making the joints: on the 


-top with celluloid cement. 


To make the cement a 1 oz. bottle of amyl acetate is 
obtained from a chemist, and a: few shreds of celluloid 
placed in the liquid. Cork well, and in about twelve 
hours the celluloid will have dissolved. Do not half-fill 
the bottle with the shredded celluloid, or you will have 
a jelly too thick to use. . 


Summary. 
(1) Note the colour of the plates. 


(2) Test with voltmeter and hydrometer, bearing in 


mind that the state of the sp. gr. is the only true indica- 
tion of the condition of the cell. E 

(3) If “ sulphating ’’ appears, send battery to be 
charged at once, and look. for the cause, e.g., short-circuit 
in the cell itself or in the L.T. leads in the set. Possibly 
your valve rheostat has not been turned fully off, or 
may not completely cut the cell out of circuit when in 
‘* off ’’ position. 

(4) Do not wait till your reproduction fades away be- 
fore testing and examining your L.T. battery. 

(5) Keep a spare L.T. battery at your charging station. 


-This need not be as large as your main battery, but la rge 


enough to run your set for a vek while the large eer 
is being charged. 

(6) If a cell is returned to you warm, 
charging station. 

(7) Do not expect your battery to be ‘charged in half a 
day. It cannot be-done if your cells are to give you a 
reasonable life. = 

(8) Keep the plates well covered, and keep your battery 
in a reasonably cool place. - : 

(9) Never store an accumulater in a discharged 'or 
partly discharged condition. ° 

(10) ‘Disconnect and clean all connections on battery, 
using a little vaseline once in six months. 

The writer hopes that-these few notes will cause a little 
more interest to be taken in that essential portion of a 
wireless set which i i8 so often neglected, 


change your 


Å. 
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THE WEAKEST LINK. l 


E is not generally realised by beginners that the mabi- 
mum undistorted volume which any set is capable ‘of 
delivering is determined by the voltage-handling capacity 
of the output valve. Thus a two-valve set, provided, of 
course, that a sufficient input can be obtained from the 
aerial, will give signals of precisely the same strength 
without overloading as will a five-valve receiver having 
the same valve, operated under similar conditions as 
regards anode voltage, etc. 
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An Automatically Controlled Installation, 
without Batteries, Capable 
2,000 Pairs of Headphones and 80 Loud= 


speakers Simultaneously. 


HE Marconiphone Company are to be congratulated 
on designing and manufacturing a receiving in- 
stallation for Lambeth Hospjtal which is probably 
more comprehensive in its conception and has a greater 
number of listening points than any other set existent. 
The more important problems involved in hospital in- 
stallations have been discussed at some length ‘in an 
article! written in this journal earlier in the year ; it will 
therefore be sufficient to describe the salient features and 


' June 22nd, 1927. 


Fig. 1.—The top panel contains the 5GB receiver incorporating a 


rejector circuit. The next panel contains the 2LO receiver. On 

the third panel are six DESA output valves with volume controls for 

phone reception, while on the bottom panel are the LS5A output 
valves for laud-spenker reception. 
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innovations which will be of interest from a purely wire- 
less point of view, since the increasing importance of dis- 
tribution from a centralised receiver in flats and hotels, 
etc., renders necessary a general knowledge of the under- 
lying principles. 


Two Independent Receivers. 


To take full advantage of alternative programmes 
under the regional scheme it was decided to design the 
set to receive either 2O or 5GB at will, and rather than 
have ań automatic. selection of these two stations by 
alteration of tuning it was found advisable to erect two 
separate aerials connected to two separate receivers with 
fixed tuning ; the proximity of 2LO to Lambeth, however, 


necessitated the incorporation of a series rejector and one 


stage of high-frequency amplification with loose coupling 
to the 5GB set in which leaky grid detection is used. The 
2LO receiver contains no rejector circuit, but has a high- 
frequency stage coupled to an anode bend detector by the 
neutralised tuned anode method. After detection, the 
rectified signals from either receiver are passed into a 
common transformer-coupled L.F. stage, which is also 
wired to-accept signals from a gramophone pick-up or a 
local microphone placed in. the steward’s room, and after 
further amplification by resistance coupling the impulses 
are applied toa bank of power valves, each of which feeds 
a fixed number of listening points. Seven valves of the 
DEsA class are used for reception on 2,000 phones, and 
five LSsAs are used for the 80 loud-speakers. While the 
grids of the power-amplifying valves are connected to a 
common grid bias battery, their anodes each supply a 
separate circuit through their own step-down line trans- 
former, thus ensuring full operating efficiency by match- 
ing the. output impedances and enabling the load to be 
balanced evenly. An additional advantage is that the 
high-tension current does not reach the line, and listeners 
are therefore protected from the possibility. of shock. 
It will be seen that each valve in the lower two panels 
on Fig. 1 is associated with two sockets for testing 
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Fig. 2.—The generator and time switch control board. 


quality and strength of signals by plugging in a loud- 
speaker; it will also be noticed that in the case of the 
first seven amplifying valves for phone reception a 
volume control is provided. Since the number of tele- 
phones in use is always large, there is no necessity to 
compensate for any which may be disconnected individu- 


Ferranti Factory Developments. 


The new works and drawing offices of, 
Messrs. Ferranti, Ltd., of Hollinwood, 
Lanes, have been fitted with ‘* Vita” 
glass to enable the workers to benefit 
from the influence of the ultra-violet rays. 
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Note the throw-over switch 
at the bottom for bringing in the duplicate generator in the event of breakdown. 
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employs a staff of over 3,500. 
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ally, but should a nurse wish to cut off a whole ward, a 
balancing or equivalent resistance is automatically put in 
circuit, so that the output from other feeders. i is not in- 
creased. 

The wiring to the various wards is carried out in twin 
lead-covered cable throughout, the casing is bonded and 
earthed, and the total length of wire used exceeds nine 
and a half miles. | 


- Power Supply. 


Turning now to the supply of high and low 
tension current, it is extremely interesting to find 
that no batteries are used. The equipment. derives the 
necessary current from duplicate motor generator sets, 
each consisting of an A.C. self-starting motor directly 
coupled to a double-output D.C. generator giving 200 
milliamperes at 310 volts for H.T., and 10 amperes at 

10 volts for the filaments; the output is suitably smoothed 
by liberal-sized chokes and condensers, and although’ the 
generators are placed only a few feet from the receivers, 
the screening of the commutator housings and the design 
of the brushes is such that no hum, ripple or scratching 
noises are heard at the listening points. The total cur- 
rent consumption from the 220-volt A.C. mains is just 
over 3 amps., so that at a penny per power unit the daily 
programme of ten hours, enjoyed by nearly 3,000 people, 
costs about sevenpence. 

Perhaps the most ingenious part of the whole installa- 
tion is the automatic selection by Venner time switches of 
alternatively 2LO and 5GB programmes at appropriate 
times between 12 noon and 12 midnight. 
As soon as the time switch (there is one 
for each receiver) makes contact a relay 
is energised by an accumulator which is 
floated across the L.T. circuit and the 
motor generator is brought into action. 
Fig. 2 shows the contro] board, at the 
top of which are two indicating pilot 
lamps to show which receiver is in 
action ; below these are three-voltmeters, 
the first giving generator L.T. volts, 
the second the volts at the filament legs 
of the valves, and the thitd the H.T. 
volts. The rest of the panel supports 
the Venner time switches, the relays and the field regu- 
lator resistances for the generator. 

It is a feat of no small magnitude that the only atten- 
tion necessary for the nsaintenance of this large installa- 
tion is the winding of the two time switches once a fort- 
night. 


: seum celebrated the anniversary of the 


On October 13th tle Manchester 
branch of the Electrical Association for 
Women visited the Ferranti works during 
their conference meetings held in Man- 
chester on that date. The party, which 
numbered about 140, evinced great in- 
terest in recent extensions to the factory, 
which covers an area of 84 acres, and 


effort is being made to maintain the 
health of the workers, 
idea a special ambulance room has been 
fitted up, 

oo0oo0o0 


An “ Ekco ” Anniversary. 


A staff visit to the National Radio 
Exhibition and an evening at the Coli- 


: formation into a limited liability company 
NOTES. of Messrs. E. K. Cole, Ltd., manufac- 
E PEE E IENE SE turers of the well-known ‘‘ Ekco’’ radio 
E electrical products, whose works are 
very situated at London Road, Leigh-on-Sea. 
and with this | 0000 
Change of Address. 
Messrs. H. W. Sullivan, Ltd., elec- 
trical, telegraph and radio engineers, 
have transferred their head office and 


works to new premises at 72, Leo Street, 
Peckham, S.E.15. 
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THE SCREENED VALVE IN LF. CIRCUITS. 


Resistance=condenser Coupling. 


' By N. W. McLACHLAN, D.Sc, 


M.I.E.E. 


(Concluded from page 538 of previous issue.) 


AVING ‘had no luck with screened valves and 
IH audio-frequency iron-cored apparatus—except to 
mis-shape the signals—we turn our thoughts else- 
where. The next. field for a is resistance 
coupling. 
We have already seen - hae the amplification factor of 
a screened valve is high. With a tuned circuit whose 
dynamic resistance is 5 x 10° ohms, the amplification is 
nearly 60. 
screened valve will be ideal for low-frequency resistance- 
condenser coupling. 
analytically and tested practically, there are conditions 
which are against the use of the valve. The circuits con- 
sidered hitherto have been sensibly free from D.C. ohmic 
drop, so that practically the whole of the H.T. battery 
voltage is on the valve. But let us connect a resistance 
of ro® ohms in series with the valve and assume the feed 
or anode current is 1.5 milliamperes. The drop in this 
resistance is 150 volts, leaving only 50 volts on_the valve 
when the H.T. voltage is 200, which is a value likely to 
= be used. - Now if we glance at the curves of Fig. 7 we 


see that when the anode voltage is 50 the valve is being | 


worked on the wrong part-of its characteristic. 
rect part of the characteristic 
lies above 100 volts, i.e., the 
actual volt drop on the anode 
of the valve gue to the H.T. 
feed current must exceed 
zoo. The valve will, of 
course, function after a 
fashion on almost any part 
of the. characteristic, but to 
get the best results the above 
condition should be fulfilled. 
In order to operate on the 
working part of the charac- 
teristic, two courses are 
open : (1) to increase the bat- 
tery voltage, (2) to increase 
the grid bias. The former 
expedient will in general be 
out of the question for the 
average experimenter. Hence — 
we will choose, the latter. 
The effect of increasing the 
_ grid bias is to reduce the 
anode. feed current (see 
Fig.. 7). Thus the volt drop 
on the anode resistance 1s 
reduced, and that on the 
valve increased. In practice, 
for 200 volts H.T. and 
10° ohms resistance there is 
an optimum value of grid 
B 31 
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It is- natural, therefore, to imagine that the - 


When the problem is examined | 
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Fig. 7.—Characteristic curves of the S.625 valve. 


bias ‘at which the amplification is a maximum. For. 
example, in a receiving set where the detector is resist- 
ance-condenser coupled to a screened valve whieh in turn 
is resistance-condenser coupled to the power valve, the 
optimum grid bias with 200 volts H.T. and 10° ohms in 
the anode circuit is about — 4.5. ` Under these conditions 
the actual magnification is about 25. This comparatively 
low value is ‘due in part to the anode resistance being 
relatively small, since it is less than the internal: A.C. 

valve resistance. It is well known that, to secure satis- 
factory results, the anode resistance should be several 
times the internal valve resistance. With a screened 
valve this would necessitate a resistance of about 1 
megohm when working with a bias of —4.5 volts, since 
the internal valve resistance for this value of bias is 
about 3.5 x 10° ohms. Moreover, with this increased 
value of anode resistance (1 megohm) the H.T. voltage 
would require to be 300 volts or so to secure higher 
magnification. 

Comparison with Ti eode Valves. 

Now with a D.E.H.6ro valve the ‘m ” value is 40, 
and the internal resistance 6.5 x 104 ae Further- 
more—and this indicates the great drawback of the 

screened valve—the volt- 
age on the three-electrode 
valve itself does not require 

to be nearly as much’ as 100 
before the correct portion of 
the characteristic-is obtained. 
This , means ..that with. a 
D.E.H.ó6ro.valve an anode 
“resistance of 2.x 10° ohms® 

and a H.T. of. 200 volts we 

should get an amplification 
of 30, which is about the 

same order as that for a 
screened valve with anode 

resistance higher than 10° 
ohms and increased H.T. 

Thus for  resistance-con- 
denser coupling the screened 
valve does not possess any 

particular advantage in the 

way of amplification at nor- 
mal H.T. volts. 
To illustrate the action of 

a resistance-capacity screened 

valve more fully a series of 
characteristic curves of a 


‘It is assumed, of course, 
that the value of the grid leak 
is at least 1 megohm. Other- 
wise the amplification would not 
be obtained. 
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The Screened Valve in L.F. Circuits.— 

screened valve with 10° ohms in its anode circuit are given 
in Fig. 8. If these curves are compared with those of the 
.same valve with no. anode resistance (Fig. 7) it will be 
seen that they are all displaced bodily to the right. For 
example, where the anode resistance is zero and the grid 
bias —2.5 the current attains a maximum value for a 
H.T. voltage of 17, whereas with 10° ohms in circuit this 
maximum occurs at a H.T. voltage 83. In other words, 
the drop. in voltage across the resistance is 83 — 17 =66. 


This corresponds to a current of Aa 0.66 milliamp. 
I 


°° 
From the curve of Fig. 8 and grid volts — 2.5 we find the 
actual current is 0.69 milliamp., so that there is a fair 
agreement between calculation and experiment. Incident- 
ally, we may interpolate the remark that the quantity 


] 
ek: for the valve is only ee = 2.6 x 104 ohms 
current 0.66 á 


| [SCREEN VOLTAGE = 79 


ANODE CURRENT IN MILLIAMPERES 


100 


ANODE VOLTAGE 


Fig. 8.—Curves of S.625 valve with 100,000 ohms in anode circuit. 


which is much lower than the anode resistance 10° ohms. 
Now for present purposes we can conveniently regard this 
2.6 x 107 ohms as the D.C. valve resistance. If we take 
the corresponding value for a three-electrode valve with 
H.T. volts 17 we should find it much higher. For in- 
stance, in the case of a D.E.5B with a grid voltage of 
—2 5 and anode voltage 17 it would amount to -several 
megohms, because the valve would be at its rectifying 
point. - Thus we see that what we can for convenience call 
the D.C. resistance of a screened valve is much lower than 
that of a three-electrode valve. Moreover, in a screened 
valve the volt drop on the anode resistance is much greater 
than it would be with a three-electrode valve. This means 
that the three-electrode valve has the advantage of a 
greater proportion of the H.T. volts on its anode than the 
screened valve. i 
Coming again to Fig. 8, we see that for an anode volt- 
age of 200 the curves cannot be regarded as parallel 
lines. In fact, it is not until a voltage of 250-300 is 
reached that they approach parallelism. Furthermore, at 
200 volts the current change from — 3.5 to — 4.5 volts is 
greater than that from —2.5 to —3.5. Now, the amplifi- 
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cation’ of the valve zs tle change in anode voltage for a 
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200 


change of 1 volt on the grid. 
is about 25,.2.¢., BC x anode resistance = 25. 
to —3.5 this is about 12, z.e., AB x anode resistance = 12, 
so that there is an appreciable alteration. 
is very evident when we try an experiment with the valve 


— 3.5 to —4.5 this 
From — 2-5 


From 


in a radio receiver. 

The greater amplification 
bias is due to the smaller 
reduced drop on the resistance, 
greater voltage on the valve. When, 


due to increased grid 
anode current causing a 
thereby 
however, 


the H.T. 


volts are increased, this difference in amplification with the 


above values of grid bias disappears. In Fig. 9 we have 
the characteristic curves for 200 to 300 volts H.T. The 
curves are sensibly linear and parallel. A further inter- 
esting point about the curves in the region between 1560 to 
200 H.T. volts js their lack of ` parallelism, which fora 
grid swing of 1 volt each side would introduce distortion. 
The fact that the amplification from grid 
voltage —3.5 to —4.5 is twice that from 
—3.5 to —2.5 means that the negative 
halves of the waves are amplified twice as 
much as the positive halves. This is prob- 
ably more serious than the lack of parallel- 
ism. If, however, we take the grid bias 
as — 4.5, the amplification is sensibly equal 
for, say, 0.5 volt on each side, whilst at 
200 volts H.T. the lack of parallelism is 
not so deadly. ‘There would be distortion, 
but on trial I did not find it serious. The 
screened valve was resistance-coupled and 
connected between the detector and the 
power valve. 


tion in a resistance-coupled amplifier using 
screened valves if the H.T. is too low and 
the grid swing too high, there are possibili- 
ties of enhanced stable magnification in this 
type of amplifier where it is desired to 
amplify very weak signals. We have seen 
that the stability of the system depends 
upon the magnification per stage, and that it is greater the 
lower the frequency. Now a resistance- coupled amplifier 
is usually employed for L.F. amplification, so that we 
should expect considerable magnification to be obtained 
without oscillation. It must be remembered that resist- 


250 


ances usually have inductance and capacity, also there are - 


stray capacities and inductance in the wiring. These make 
for inaudible oscillation unless due precautions are taken. 
Nevertheless, by careful design there ought to be greater 
stable magnification than is at present possible with the 
un-neutrodyned_ three-clectrode resistance-coupled- ampli- 
fier. It is found, however, that apart from self-oscillation 
limitations are imposed in low-frequency amplifiers due to 
the agitation of electrons in the conductors themselves.‘ 
I understand that a magnification of about 105 is the limit 
for low frequencies. At high frequencies the above effect 
is not felt, but another effect, known as the ‘‘ shot ” effect, 
is important.. Electrons are not evaporated absolutely 
uniformly from a filament. The sudden shock which an 
occasional extra electron gives the valve circuit sets it into 

*See “ The Schottky Effect in L.F. Circuits,” by J. B. John- 
son, Am. Phys. Rev., July, 1925. 
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The Screened Valve in L.F. Circuits.— 
oscillation which, repeated often enough, ultimately cul- 
minates after amplification (large) and detection in the 


well-known noise of a H.F. amplifier. There is therefore ` 


a limit to the H.F. amplification beyond which the noise 
due to ‘‘ shot effect ’’ drowns the signals. This limit for 
radio frequencies is several million, but depends on the 
type of valve. If we assume a detector voltage of 1, the 
weakest signal which can comfortably be amplified is a 
fraction of a microvolt, say } to $. 

In resistance-condenser coupling there is undoubtedly an 
issue which is of importance with good loud-speakers. I 
refer to the input impedance of the valves. It is easy to 
calculate the effect if we know the self-capacity of the 
anode-grid circuit of the valve and its magnification factor. 
To get the bass register and a large amplification per stage 
there is a tendency to use high anode resistances and large 
grid leaks. The input to the next valve is equivalent to 
a condenser across the anode resistance and leak in 
parallel. 

- At the higher frequencies of 3,000 cycles or more, this 
condenser may act as an appreciable drain on the grid leak 
anode resistance combination, thereby lowering its effective 

‘impedance, and with it the amplification. The effect of 
several stages is cumulative. For example, if the magni- 
fication at 500 cycles is 15 and at 5,000 cycles 12 per stage 
the respective magnification of three stages at ‘these fre- 
quencies are 3,375 and 1,728, ż.e., the grid volt swing on 
the power valve at 5,000 cycles is half that at 500. This 
is readily detected by ear provided, of course, we have a 
standard of comparison. Now, with the screened valve 
this input impedance is small and sensibly that of the 
filament to grid capacity alone. Moreover, there will not 
be nearly so large a drop in amplification at the higher 
frequencies as with a three-electrode valve amplifier giving 
the same degree of overall magnification. On the other 
hand, one must be careful not to achieve the same result by 


enhanced H.F. selectivity, thereby cutting into the side 


bands. 
Summary. ` 

(1) The characteristic curve of an audio-frequency 
transformer used in conjunction with a screened valve is 
after the nature of a tuning or selectivity curve. This is a 
direct result of the high A.C. internal resistance of the 
valve. It follows, therefore, that the use of a screened 
valve in a L.F. amplifier with a transformer does not give 
equal magnification over a wide band of frequencies. The 
result, in practice, is to delete the upper and lower 
registers. 7 y 

(2) Tte low self-capacity and high internal resistance of 
the screened valve makes it suitable for securing high mag- 
nification and enhanced selectivity in the intermediate 
stages of a superheterodyne receiver. Where iron-cored 
apparatus (either transformers or chokes) are used the 
relative absence of the input impedance of the valve curbs 
the tendency to self-oscillation. It also prevents the ap- 
preciable increase in wavelength concomitant with the use 
of a three-electrode valve by virtue of the input capacity 
added to the transformer or choke. This facilitates the 
operation of a cascade system of units to give maximum 
amplification on the same wavelength. It also enhances 
the selectivity of the system by allowing the units to have 
sensibly the same resonance frequency. Í 
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(3) There is little to be gained in amplification by using 
a high-frequency transformer on the waveband 300-500 
metres, in association with a screened valve. This is due 
to the high internal valve resistance. By using a compara- 
tively large ratio the stability and selectivity are enhanced. 

(4) A screened valve can be used in a resistance- 
condenser amplification system provided the H.T. volts 
are adequate and the grid bias correctly adjusted. There 


is a possibility of distortion if the grid swing exceeds about 


0.5 volt, unless the H.T. is sufficiently high. It is im- 
practicable to tse anode resistances several times the in- 
ternal resistance of the valve, owing to the large value of 
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ANODE CURRENT IN MILLIAMPERES 
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. ANODE VOLTAGE 


Fig. 9.—Characteristics of $.625 valve for anode voltages between 
7 150 and 300 volts. 5 


H.T. necessary to take the valve to the working part of 
its characteristic. In this respect the screened valve differs 
considerably from the three-clectrode valve. For 200 volts 
H.T. a resistance of 10° ohms is quite large enough. The 
magnification per stage is then about 25, which is tess than 
with a D.E.H.610, using an anode resistance of 2 x 10° 
ohms and 200 volts H.T. . 

(5) The relative absence of grid-anode capacity reduces 
the input impedance of a screened valve to the filament to 
grid capacity. The small feed back ensures greater overall 
stable resistance-condenser amplification and much less 
reduction in the amplification of higher audio frequencies 
than is the case in a three-electrode valve amplifier. 

(6) Owing to the promiscuous movement of electrons in 
audio frequency circuits there is a limit to the maximum 
magnification. This limit is controlled by the amount of 
noise or interference caused by these wandering electrons 
which impulse the circuits. 

(7) The minute variation in anode feed due to irregu- 
larities in electron emission from a valve filament causes 
the radio frequency circuits to be impulsed. This pheno- 
menon is termed the ‘‘ shot effect,’’ and the noise due to 
this limits high-frequency magnification to several million. 

(8) The limit of audio-frequency magnification -is less 
than that of radio-frequency magnification, since the agi- 
tation of electrons in a low-frequency conductor creates 
more ‘‘ audible noise ’’ than the shot effect. 
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Events of the Week in Brief Review. 


PRISON FOR “ PIRATES.” 

Wireless “‘pirates ° are to receive 
severo punishment in Bulgaria, according 
to that countrys new wireless act. 
Those detected will be liable to twelve 
months’ imprisonment, a heavy fine, and 
the confiscation of their apparatus. 

0000 
NATIONAL WIRELESS WEEK. 
_ National Wireless Week is to be held 
from November 13th to 20th, and during 
this period the ` B.B.C. will transmit 
special programmes. 

The object of the ‘‘ Week” is to en- 
courage listeners to interest their friends 
in broadcasting, 

oo00e 
LIFEBOAT WIRELESS. 

Independent wireless transmitters for 
‘use on the lifeboats are a feature of the 
Marconi equipment installed on the 
Laurentic, the new triple-screw addition 
to the White Star Line. The Zaurentic 
carries 14 kilowatt spark and valve 
transmitter, and is fitted with a wireless 
direction-finder. 

0000 

TRIUMPH FOR *" WIRED WIRELESS.” 

The value of ‘‘ wired wireless”? was 
never demonstrated to better advantage 
than during a recent storm which broke 
down the trunk telephone line between 
Bombay and Poona. According to the 
Times of India the wires were use- 
less for telephone communication, but 
engineers at the beam wireless station at 
Kirkee experienced no difficulty in put- 
ting through hundreds of words via the 
incapacitated wires by means of wired 
wireless. Using this system, the gap in 
the wires was effectually bridged, and the 
beam service remained unaffected. 

0000 

MR. LEVINE’S WIRELESS WISDOM. 

Mr. Charles A. Levine, the Atlantic 
flyer, stated when he returned to New 
York on October 17th that he hoped to 
make another flight to Europe next 
spring, but this time in a multi-engined 
machine with a good wireless apparatus. 

o00n 

TO SOOTHE THE TROUBLED MIND. 

Various mental asylums in different 
parts of the country have installed broad- 
cast receivers. In their recently pub- 
lished annual report the Commissioners 
of the Board of Control record that the 


Nottingham City Mental Hospital has 
fourteen loud-speakers connected with a 
central receiving set. There are eighteen 
loud-speakers in use at the Rainhall 
(Lancs) Mental Institution. Other in- 
stitutions equipped with receivers are 
those at Kesteven (Lincs), Hanwell, 
Netheree, Derby, and the Yorkshire 
North Riding Institution. 
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A LARGE SIZE IN CONDENSERS. 
One of the high capacity fixed conden- 


gh, in the new 50 
lant of WEAF, 


s kd 


sers, seven feet h 
kilowatt transmitting 
Bellmore, 


IT DEPENDS ON THE SET. 


“ Everybody, sooner or later, becomes 
dissatisfied with the quality of reproduc- 
tion put forth by his or her receiver.’’— 
Liverpool paper. 

Js it really as bad as that? 


THE MANCHESTER SHOW. 


The Manchester City Exhibition Hall 
is the scene this week of the Fourth 
Annual Wireless Exhibition organised by 
the Evening Chronicle. Prominent firms 
who exhibited at Olympia have trans- 
ferred their displays to Manchester, so 
that in many respects Mancunians are 
enjoying the same benefits as did visitors 
to the London show. 

Readers are cordially invited to The 
Wireless World stand, No. 27, on which 
will be found- a number of receivers re- 
cently described in this journal. 

An interesting feature of the show is 
the display of amateur-built sets. The 
Exhibition will remain open until Satur- 
day, November 5th. 


2000 


YOUR WIRELESS DIARY. 


Handy information of the sort which 
the amateur experimenter often requires 
at a moment’s notice will be found in the 
1928 edition of “The Wireless World 
Diary and Notebook,’* just published. 
The special -features include a Glossary 
of Technical Terms, a list of British and 
European broadcasting stations tabulated 
in order of wavelength and frequency, 
and a valuable collection of ‘‘ Receiver 
Notes’? in which will be found details, 
with circuits, of the principal receivers 
now in vogue. Valve data occupy 12 
pages, and is given in tabular form for 
ready reference. 2 

Copies are obtainable from the lead- 
ing booksellers and stationers, or from 
the publishers, Iliffe & -Sons Ltd., 
Dorset House, Tudor Street, London, 
E.C.4. The cloth edition is 1s., postage 
lid. extra; the leather case edition with 
pencil and season ticket holder is 2s. 6d. 
postage 2d. extra. 
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WIRELESS LESSONS IN SCHOOL. 


How to secure maximum benefit from 
school wireless lessons was a point dealt. 
with in a presidential address given by 
Mr. R. E. Sopwith, on October 8th, at 
the seventh annual meeting of : 
National Association of Inspectors ° 
Schools and Educational Organisers 
“Tt is already clearly evident,” said the 
speaker, ‘‘that school wireless demands 
two teachers, one at the microphone, the 
other in the class-room. Moreover, n° 
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only must the wireless lesson be prepared 
for, but it must be followed up. if any 
real benefit is to be obtained from it.” 


odoo - 
U.S. RADIO CENSUS. - 
Hitherto the domestic sales of radio 
equipment in the United States have 
only been calculated approximately. The 
Department of Commerce at Washington 
has now determined to obtain more defi- 
nite figures of the turnover throughout 
the country. k 
Beginning with this month, and at the 
request of the radio industry itself, quar- 
terly questionnaires will be sent. out to 
all radio dealers, who will be asked to 
state the number of units on hand on the 
first day of the quarter, such as receiving 
sets, loud-speakers, batteries, and other 
accessories. 
These returns will be pooled and com- 


Guildford’s First Wireless Exhibition.. 

To-day (Wednesday) will see the 
opening of the first radio exhibition to 
be held in Guildford. Organised by the 
Guildford and District Wireless Society, 
the exhibition will be open from 2.30 to 
9 p.m on October 26th, 27th, 28th and 
2th at the Ward Street Hall. Among 
the attractions will be demonstrations of 
faithful broadcast reproduction. 

The hon. secretary of the society is 


Mr. R. B. Leighton, Albury, Abbotswood, © 


Guildford | 
0000 
Selectivity with Liquid Air. 


There was a radio flavour in the de- 
monstration on liquid air given by Mr. 
Alan J. Bremner, B.Sc., at the last 
meeting of the Muswell Hill and Dis- 
trict Radio Society. The demonstrator 
mentioned that he had immersed a crystal 
set inductance in liquid -air, and while 
no increase in strength was noticed there 
had been an appreciable growth in selec- 
tivity. Among many other interesting 
experiments Mr. Bremner demonstrated 
the evacuation of an X-ray tube by 
means of liquid air.. 

The hon. secretary is Mr. Gerald 
S. Sessions, 20, Grasmere Road, Muswell 
Hill, N.10. 


0000 


“ Wireless World ” Five at South Croydon. 


The ‘‘ Wireless World ’’ Five was used 
in a convincing demonstration of the 
reception of long-distance stations at the 
last meeting, on October 12th, of the 
South Croydon and District Radio Society, 
the demonstrator being Mr. Tozer. On 
the loud-speaker many European stations 
were clearly heard, specially notable 
being the reception of ‘Prague and 
Vienna, which came in at remarkable 
volume. At the end of the meeting 
various members personally operated the 
set and learnt how simple it was to 
work.. . 

Hon.- Secretary: Mr. E. L. Cumbers, 
14, Campden Road, S. Cròydon. 


Lancaster Students’ Wireless Club. 
Two lady members were among those 
elected to serve on the committee of the 
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“W.W.” SETS ON VIEW. 

The set builder who meets with a 
constructional difficulty often wishes 
that an opportunity existed to inspect 
a completed receiver, which would make 
matters clear in a few moments. Such 
an opportunity is offered by the array 
of recent Wireless World sets which, 
owing to the success of the first display, 
are again on view for the benefit of the 
public at 116, Fleet Street, London, 
E.C.4. . 

A cordial invitation is extended to 
readers to visit this miniature exhibition, 
which is open daily from 10 to 6. . 


piled by the separate States, and it 


should then be possible to ascertain the 
total radio apparatus on hand in a given 
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wireless club attached to the Lancaster 
Storey Institute Students’ Association at 
the first meeting of the session, held on 
October 12th. Other appointments in- 
cluded instructors in practical wireless 
and morse. A subscription list’ has been 
opened to provide the society with a new 
wireless set, and a useful feature df the 
winter activities will be a sale. and ex- 
change mart. a i ' 

Hon. Secretary: Mr. W. Salt, 5, 
Coverdale Road, Lancaster: =: .° 
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FORTHCOMING EVENTS. 
| WEDNESDAY, OCTOBER 26th. ' 
Muswell Hill and District Radio Society.— . 3 

At 8 pm. At. Tollington : School 

: Tetherdown, N.10. ecture: "Tho Uses <$ 
, f Neon Tubes,” by Mr. Leonard Hirsch- ` = 
` feld, B.Se l . 


Tottenham Wireless Soctety.—At 8 p.m. 
At~10, Bruce Grove, N.17. Lectuye: 
“ Osram Valves," by Mr. F. E. Hender- 
son (of the G.E.C.) ©  _ a i. 

oe and District Radio Society.—At 


dovcves (YYTTTIINI TIT itr 


p.m. At 6a, Derbyshire Lane. Demon- 
stration on the Nextrosonic Seven, by 
A Ai A of Igranic Electric Qo., . 

t . 7 ? ‘ , 


elodccalevece 
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.. THURSDAY, OCTOBER Mth. . 
Golders Green and Hendon Radio ‘Society. 
—Club Dance: -At 8 p.m. At the Club . 
House, Willificid Way, N.W.11. Tickets 
38. 6d., from, Mr. E. E. Marshall, Way- 
. side, Golders Green Rd., N.W.11. . 
Ilford and District Radio Society.—At the 
Wesleyan Institute. Talk on "Short 
` Wave Transmitting Sets,” by Mr. J. B. 
> Nickless (2KT). eer EnA , 
. SATURDAY, OCTOBER th 
Stretford and . District Radio Society.— 
Select Dance at the Conservative Club, 
King Street, Stretford 
MONDAY, OCTOBER 3ist. 
Hackney and District Radio Society.—At 
8 p.m. At the Hackney Electricity 
Hall, E.5. Talk on “ Moving Coil Loud- 
Speakers,” with demonstration, by Mr. 
G. V. Colle. 
WEDNESDAY, NOVEMBER 4nd. 
Institution of Electrical Engineers, Wire- 
less Section.—At 6 p.m. (light refresh- 
ments at 5.30). At the Institution, 


erdene 


Savoy Place, W.C.2. Inaugural Address : 


by the Ohairman, Lt.-Col. A. G. Lee, 


O.B.E.,. M.0., B.Sc. i 
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area. After each census (says the Man- 
chester Guardian), the returns on the 
fresh questionnaires will be compared 
with the previous returns, the stocks -on 
hand deducted from the previous stocks, 
plus the manufacturers’ shipments during 
the three-month period, and it should 


then be possible accurately to know the + 


actual consumption of radio apparatus. 
o000 


AUTO ALARM ON SHIPS. i 

Eleven White Star liners are being 
fitted with the Marconi auto alarm’ ap- 
paratus. Similar equipment is being 
installed on twenty wessels of an asso- 
ciated company, Messrs. Shaw, Savill, 
& Albion Co., Ltd. 

The auto alarm dispenses with the need 
for continuous watch, the reception of an 
ce message being sufficient to actuate 
a bell. 


Overhauling a Club Transmitter. 


The City of Belfast Y.M.C.A. Radio 
Club is busily engaged in rebuilding the 
club's transmitter, GI-GYM, besides con- 
structing a number of receivers. The 
morse class has been resumed, both for 
beginners and those who wish to main- 
tain their speed. A series of interesting 
lectures is being arranged for the coming 
months. 

Full particulars regarding membership 
can be obtained from the hon. secretary, 
Mr. J. J. Cowley, at the headquarters of 
the association, Wellington Place, Belfast. 
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Improving the Quality of Reproduction. 


The Golders Green and Hendon Radio 
Society is devoting special attention this 
session to the quality of reproduction, and 
at a recent meeting Mr. L. Franklin, of 
Metro-Vick Supplies, Ltd., gave the first 
of a series of talks on this topic. Mr. 
Franklin- described certain methods of 
rectification and amplification, and put 
forward his opinion that resistance- 
coupling under proper conditions gave 
results which could not be bettered. - 

The first club dance will be held. to- 
morrow evening (Thursday) in the ball. 
room of the club house at 8 o'clock. 
Tickets, 3s. 6d., inclusive, from Mr. 
E. E. Marshall, Wayside, .Golders Green 


- Road, N.W.11. The Georgian Dance Trio 


have again been engaged for the winter 


season, 


Hon. Secretary: Lt.-Col. H. Ashby 
Scarlett, D.S.O., 357a, Finchley Road, 
N.W.3. . : 


0-000 ` 


A Northern Club. 


In lecturing on ‘‘ How a Valve Works ’” 


at the last meeting of the South Hetton 
and District Radio Society, Mr. J. W. 
Brown provided the members with much 
information of a kind which is frequently 
overlooked. 

The encouraging attendance of 30 
members gives promise that the society 
will enjoy a flourishing session. 

Hon. Secretary: Mr. M. G. Hall, 33, 
Forster Street, South Hetton, Co. 
Durham. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1s. each. - 


Loud-speakers. 
(No. 273,658.) 
Convention date (U.S.A.): July 3rd, 1926. 


The diaphragin of a loud-speaker of 
the hornless type consists of a sheet of 
elastic material maintained under a per- 
manent stress. For instance, a disc of 
sheet metal may be clamped in a suitable 
frame when red hot and then allowed to 
cool, In the process of shrinking, in- 
ternal stresses are set up which are stated 
to improve the resonating qualities of the 
diapkragm. In the case of parchment, 
the materjal may be clamped in the 
holder whilst wet and then allowed to 
dvy in silu. Additional layers are added 
to thicken the diaphragm around the 
central parts. 
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Loud-speaker with stretched laminated 
diaphragms. (No. 273,658.) 


The high-powered speaker illustrated 
comprises two such stressed diaphragms 
D, D' mounted back to back, and ener- 
vised by a central magnet M. Instead of 
being circular the diaphragms may be 
made of square outline, the operating 
magnet in this case being disposed to one 
side of the centre. This is stated to 


produce a certain range of overtones 
which are pleasing to the eat. . Patent 
issued to L. W. Staunton. 


o00o0 
Battery Eliminators. 
(No. 275,797.) 
Application date; August 20th, 1926: 
Alternating current from the mains 


energises a double-wound secondary sup- 
plying a full-wave rectifier W. After 


passing through a smoothing circuit S 


the output is utilised to provide the plate, 
filament, and grid-biasing voltages of a 


bt 


Receiving circuit operating from A.C.. 
mains. (No. 275,797.) 


“multi-valve set. 


„valve V, whieh is in turn 


_ ‘Grid modulation circuit. 


` modulation or choke control. 
-V functions as a variable grid leak to the 


A series resistance R in 
the positive lead affords suitable tapping 
points for the high-tension, and also pro- 
vides sufficient voltage drop to feed 
the valve filaments in series. The grid 
bias is derived from a second resistance 
R, inserted in the negative lead as shown. 

For a 220-volt A.C. supply with a fre- 


quency of-50. cycles the choke L should 


have a resistance of 500 ohms and an in- 
ductance of 10 henries, whilst the shunt 
condensers C, G, should each have a cap- 
acity of 5 microfarads. The resulting 
direct-current pressure available for the 
set will then be in the neighbourhood of 
140 volts. Patent issued to R. Annan. 
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Telephony Transmitters. 
(No. 275,771.) 


Application date: July 8th, 1926. 
Modulating current from the micro- 
phone M is applied through a transformer 
across the grid and plate of an auxiliary 
inserted be- 


tween the grid and filament of the power 


(No. 275,771.) 


valve O. The latter, generates the radio- 
frequency carrier wave. The arrange- 
ment is of the type known as grid con- 
trol as distinct from the more usual plate 
The valve 


power valve O, its impedance varying 
with the voltages applied from the micro- 
phone circuit. An additional resistance 
G L of 90,000 ohms is inserted in series 
with the grid of the valve V, as shown, 
for the purpose of controlling the mean 


operating potential throughout the full 
range of modulation. Patent issued to 
N. F. S. Hecht and G. Morton. 
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has been termed ‘“‘ vertical” or ‘‘ an- 
' tenna ’’ effect. 
: Polar Diagrams. 
The combination of open and loop 
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-Directional Reception. (Continued from page 558 of previous issue) By “ EMPIRICIST.” 


XA YE may summarise the contents of the preceding 
instalment on „directional receivers briefly in the 


following terms :— a 

(a) A loop aerial under ideal conditions receives signals 
at maximum strength from sources lying in its plane, but 
is blind to signals from sources lying perpendicular to its 
plane. . 

(b) The effective E.M.F. in an ideal frame aerial is 
in quadrature with that produced in an open aerial located 
in the same place as the frame aerial. 

(c) The voltage built up across the terminals of an 
ideal frame aerial is thus in quadrature with the voltage 
built up across a tuning inductance connected to an open 
aerial. | 

(d) If a frame aerial is susceptible to the electrostatic 
wave of a transmitting station it will pick up partly as if 
it were an open aerial, and rotation of the frame will only 
produce a minimum and not an extinction of signals. 

(e) If the frame is centre-tapped, and care is taken to 
ensure perfect symmetry, currents will no longer be built 
up in it in response to the direct electrostatic field of a 
transmitting station and ‘‘.clean minima A will result. 

(f) Inasmuch as the actual electrostatic E.M.F. may 
exist separately in the two halves of the frame, though 
balanced out in the frame as a whole, there 
may be a secondary voltage present in the 
frame, even though no current is built up 
in the circuit as a result of it. ‘Since the 
voltage produced in this manner- is in 
phase with the electrostatic field, it will- 
also be in phase with the voltage built up 
in the frame as a result of its normal 
operation. The two voltages will therefore 
combine, ard the result will be a displace- 
ment of the position of zero receptivity. 
The effect of direct induction which gives 
rise to this secondary voltage in the frame 


aerials in various manners represents the 
handiest. and most readily controllable 
means for taking advantage of directional] 
methods of reception. It is first necessary 


B 37 


F ig. 5.—A 
aerial coup 
introduce 


ecriodic open 
d to frame to . 
controllable 
“antenna” effect. 


fe 


to postulate a receiver which is sufficiently sensitive to | 
operate in conjunction with a loop aerial alone, since at 
the best we can only double the strength of reception 
from any given station if we wish our aerial arrangement . - 
to preserve its directional properties. In other words. 
we cannot regard the open aerial as anything but a means 
for controlling the nature of the ‘‘ polar diagram,” and 
we can never use it so as to give its maximum signal | 
strength. 2 
First of all, if we consider the problem of eliminating | 
a strong interfering station, it is absolutely essential to 
get rid of ‘‘ direct pick-up,’’ since this will spoil the 
sharpness of the minimum. This may be effected most 
easily perhaps by the use of a centre-tapped frame, though 
in this case it is preferable for the tuning condenser to 
be screened, as otherwise asymmetry may result owing to 
one set of plates having more metal: work connected to 
them than the other. When once care has been taken in 
this respect, ‘‘ clean minima ’’ will result, and the first 


_step in building a receiver with satisfactory directional 


properties will have been accomplished. There will, | 
however, still be ‘‘ vertical effect °’ present.in the framc 
aerial arrangement as it stands, and it will be necessary 
to consider how to deal with this. | 
- Possibly the most satisfactory method in 
the case of an installation, in which no 
attention has to be paid to absolute direc. 
tion but only to the possibilities of elimi- 
nating interference, is to ignore the’ 
‘‘ vertical effect ’’ due to the frame itself 
and to provide means for combining an 
_ open aerial with the loop aerial in such a 
manner that a controllable amount of 
‘“ vertical ’’ can be introduced so as either 
to cancel out what the frame itself picks 
up, or else to make deliberate introductions 
of this effect in order to change the shape 
of the ‘‘ polar diagram.” ; 

In Fig. 5 is shown a convenient arrange- 
ment for introducing ‘‘ vertical’’- in a 
frame aerial circuit. „Here, a centre-tapped 
frame aerial is employed, as previously 
described, and it is assumed that care has 
been taken to.eliminate direct ‘‘ pick-up ”’ 
by the means already suggested.. A small 
coupling coil is introduced in the centre of | 
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the frame windings; this, in order to preserve electrical 
symmetry, should be tapped in its centre and equal num- 
hers of turns inserted in cach half of the frame. A re- 
sistance is inserted in the aerial lead for the purpose of 
flattening the tuning as completely as possible. This 
should essentially be of low capacity, and may quite 
conveniently consist of a number of ordinary grid leaks 
connected in series, such an arrangement enabling adjust- 
| ments for aerials of different 
sizes to be effected by altera- 
tion to leak values. A plug- 
in coil L and series condenser 
C in the aerial circuit will 
enable fine adjustment of 
phase to be easily carried 
out. A coupling coil L’ 
should be mounted so as to 
be rotatable in relation to the 
coupling coil in the centre 
of the frame. An excellent 
construction which prevents 
asymmetrical effects is to 
make I’ in the form of a 
flat coil rotatable inside a 
cylindrical former on which 
the frame coupling coil is 
mounted. Such an arrangement is shown in Fig. 6, and 
it will appear from consideration of this figure that the 
proximity of the high potential end of the coil L’ (which 
we may assume to be the outer turn of this coil) to the 
respective extremities of the centre tapped frame coil is 
always the same. Asa result there will be no direct pick- 
up in the frame introduced as a result of the frame acrial 
coupling. Experiments with basket formers will indicate 
the correct number of turns for I’ to suit the particular 
case. ; 


Fig. 6.—Coupler suitable for 

use in the circuit of Fig. 5. 

The centre coil is rotatable 

about the axes X, and is of 

basket coil form, the outer 

coil being wound asa single- 
laver solenoid. 


The Cardioid Diagram. 


An arrangement of this sort will be found to give a 


‘heart-shaped ’’ polar diagram of reception with great 
case, and also any desired shape intermediate be- 
tween this and the ordinary circle. Jt will be 
found that the condenser C is not critical in its adjust- 
ment, and serves merely as a means for sharpening up 
the minima k 

The procedure for testing and adjusting the apparatus 
is almost evident from what has been described. It 
will be found that if L’ is set at the position of minimum 
coupling that the minima on rotating the frame are 
approximately equally disposed, so that the frame is 
non-responsive to signals from a source lying perpendicu- 
lar to its plane. Rotation of the frame through 180° 
from one point of extinction of the signal will thus pro- 
duce the second point, or very nearly so. If now the 
coupling is increased, a displacement of the positions of 
the two minima towards each other in either one sense or 
the other will be experienced, and also possibly a slight 
blunting of minima. Adjustment of the condenser C in 
conjunction with the correct value of inductance at L will 
suffice to sharpen up the minima, and no readjustment of 
C should be required for that particular wavelength. 


Rotation of the coil L’ will then yield any required variety - 
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of polar diagram. A number of different typical diagrams 
are shown in Fig. 7. ¿ 


Coastal Reception. i 


The utility of such an arrangement when correctly set 
up, for the elimination of interference is almost unbeliev- 
able, and it constitutes practically the only satisfactory 
method of dealing with ship interference in locations 
near the coast. In cases of this sort it is usually desired 


' to receive at optimum strength in a direction lying in- 


land and to ‘‘ blank out ’’ as far as possible all signals 
coming from the sea. If the adjustment is made so that 
the two minima just coalesce into a single broad minimum 
it will be found that the frame can be rotated so that 
an angle of about 30° of practically zero reception is 
produced, a maximum signal strength resulting in a direc- 
tion cpposite to this, z.¢., directly inland. 


Fig. 7.—Polar diagrams corresponding to various combinations n 


loop and open aerial. (a) is loop alone; (b) loop combined wi 

open aerial, signal strength due to the open aerial being less tban 

that due to loop; (c) open aerial signal strength equal to that of 
loop: (d) open aerial signal strength greater than that of loop. 


It is not, of course, possible to deal with all cases of 
interference in this manner, since one particularly strong 
spark station may need all the directional properties of 
the acrial system concentrated on it, and the arrangement 
will then rot be capable of adjustment so as to give a 
general non-receptive effect in a seaward direction. On 
the other hand, it is perfectly clear that by manipulating 
koth the frame and the coupling coil L’ two totally dis- 
tinct sources of interference can be blotted out and recep- — 
tion effected from all other directions. | 

The writer is of the opinion that the possibilities of — 
directional reception have not been properly exploited so 
far in connection with broadcast reception, and it would 
scem certain that experinients carried out on the lines of 
the foregoing remarks, while not necessarily simple. 
would give results of the greatest possible value and 
interest. 


BOOKS AND CATALOGUES RECEIVED. 


“The Interaction of Pure Scientific Research and Electrical 
Engineering Practice.” A course of advanced lectures delivered. 
before the University of London, October and November, 1%. 
by J. A. Fleming, M.A., D.Sc., F.R.S. Pp. 235 with frontis- 
niece and 64 illustrations and diagrams, Published by Constable 
& Co., Ltd., London. Price, 15s. net. 


“ Television for the Home.” The wonders of “Seeing by 
Wireless,” by R. F. Tiltman, F.R.S.A., with introduction o7 
Prof. A. M. Low. Pp. 106 with 8 jllustrations Published by 
Hutchinson & Co., Ltd., London. 

Ferranti, Ltd., Hollinwood, Cheshire. Publication Well, 
describing Ferranti audio-frequency transformers, types A 
and AF.4, Publications dealing with Ferranti radio meters, 
trickle ‘charger, loud-speaker, etc. 
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_ Louder Signals from 5GB. 

Some tense moments have occurred at 

Daventry during the last week or two 
during the raising of the two new 325ft. 
masts which, according to pious hopes, 
are going to show the world that 5GB is 
still a force to be reckoned with. 
_ The masts are now in position, but the 
_ engineers have decided to ca’ canny with 
the transmissions, the original little 
aerials still being in use. Some furtive 
nocturnal tests will be conducted with the 
new aerial before any announcements are 
made, though I expect that it will come 
nto operation within the next fortnight. 

, 0000 


Forgetting Wear and Tear. 

In view of these efforts to improve the 
radiation from Daventry Experimental, it 
is a little difficult to sympathise with 
those aggrieved crystal users of Birming- 
ham who are reported to be refusing to 
renew their licences. 

_ The experience of the past few weeks 
has shown that many sets are now either 
obsolete or the victims of wear and tear. 
In many cases of complaint the B.B.C. 
have given hints on overhauling the re- 
ceiver, with the result that quite a 
number of people who have taken official 
advice report an astonishing improvement 
in their reception, and are now anxious 
to help their companions in distress ! 

Da oo0o 

Poor Old Aerial. , 
How many good citizens ever overhaul 
their aerial system to repair the effects 
of smoke, dust, rust, and other enemies 
to efficient reception? Are you among 
them? I put this question to a friend; 
he replied: “I had a job putting the 
darn thing up three years ago, and I’ve 
let it stop there.” 

= He will probably overhaul it when it 
= apa. 0000 

Fatality at Daventry. 

The news of the first fatality in five 
years of British broadcasting will have 
occasioned general regret. Mr. W. E. 
Miller, whose tragic death occurred at 
Daventry last Thursday afternoon, was 
Maintenance engineer of 65GB. It 
appears that Mr. Miller, after switching 
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À News from All Quarters: 


a Improvements at 5GB.—A Telescopic Stunt.—Empire Broadcast Tests.—Separate Station for 
iC - Education ?—Armistice Day.—Honegger’s ‘‘ King David.” 
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on the high tension, was observed a few 
minutes later to lean over the guard 
rail apparently with the object of 
making an adjustment which should not 


have been undertaken with the switch 
es > 

on. 

Mr. Miller was twenty-nine years of 


He had been 


age, and was unmarried. 
with the B.B.C. two years. 


LISTENING IN BRAZIL.—Mr. E. D. 
Wratten, a reader in Brazil, sends us this 
photograph of a fair listener at Rio de 


Janeiro. He has constructed The Wireless 
World ‘*Empire Broadcast Receiver” 
and is now awaiting signals from 5SW! 


A Telescopic Stunt. 


Nowadays the Savoy Hill Stunt Depart- 
ment seems to have gone into comparative 
retirement; not so the officials in charge 
of this form of enterprise at station 5CL, 
Adelaide. The other day a ‘Special 
Radio Stunt” was organised in which 


- 


“Mr. Dodwell, Government Astronomer, 


By Our Special Correspondent. 


inspected the heavens from the telescope 
at the Adelaide Observatory and de- 
scribed to listeners what he could see. 
This stunt would be worth copying over 
here. ; 

oo0oo0ooọo 


A Chance Missed ? : 

No doubt it will occur to some readers 
that the B.B.C. missed an opportunity 
of a similar stunt when the Baldock- 
Smith fight was broadcast. From the 
look of things Baldock* could have de- 
scribed’ some interesting new constella- 
tions ! 

ooo0o°0 
West Ham v. Cardiff City. 

The second half of the West Ham v. 
Cardiff City match on November 12th will 
be broadcast from 2L0. 

ooo0o°o 


First Signals from 5SW. 

The first whispers from the. Empire 
short-wave station 55W at Chelmsford 
will probably have gone out a few hours 
before these lines are read. At first the 
signals will be of a purely tentative 
nature, being mainly concerned with the 
testing of the apparatus as it is erected. 
No definite schedule has been arranged, 
but I understand that certain picked 
listeners in Australia and South Africa 
are already “ on watch.” 

There is very little likelihood that the 
full power of 25 kilowatts will be used 
at first. 

ooo0o0 


Another Relay from Sydney. 


Meanwhile the B.B.C. is not neglecting 
the other side of the short-wave question, 
i.ĉ., reception from the Colonies. Fol- 
lowing upon the partial success of the 
relay from 2FC, Sydney, on Sunday 
evening, October 16th, arrangements are 
being made for another special transmis- 
sion from 2FC on Sunday next, October 
30th, when it is expected that the Aus- 
tralian station will be relayed from 2L0. 
5XX, and 5GB between 6 and 6.30 p.m. 


oo0oo0oọ 


Keston’s Bad Luck. 


It was apparently bad fortune which 
prevented the last effort from being a 
much greater success than it was. ell 
Keston first attempted to pick up 2FC, 
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on 28.5 metres, atmospherics were so 
that 23 minutes elapsed 
hefore recognisable signals came through. 
This was at 6.8 p.m., when the relay 
began, but as conditions had not im- 
proved at 6.20 p.m. it was decided 
to abandon the re-transmission. Ten 
minutes later, by one of those freaks 
which ‘always -have to be reckoned with 
in wireless, Australia came through with 
better quality than ever before. 
By hat time the British listening 
public had shut down! 
s 0000 


An Underground Aerial ? 

For short-wave relay work the Keston 
engineers are now using an eight-valve 
receiver and an aerial which can best be 
described as a development of the Bever- 
age aerial. It runs along the ground at 
a height of only one foot. There is talk 
of employing a buried aerial; would this 


provoke the accusation that the signals a 


were coming through the earth by land- 
Jine? The B.B.C. has to be so careful! 


oo0oo0o0 


Separate Station for “Culture ” ? 


It is extremely unlikely that the joint 
committee on educational broadcasting, 
appointed by the B.B.C. and the British 
Institute of Adult Education, will see its 
desires fulfilled by the establishment of a 
separate station for “cultural” broad- 
casts. . 

Much as the educationists would like a 
station all their own to dispense culture 
morning, noon, and night, the idea will 
hardly come into the realm’ of practical 
politics while the present Geneva wave- 
length scheme holds sway. 

We have only nine wavelengths to play 
with ; the regional scheme will absorb all 


these. 
0000 


G.B.S. and G.K.C. 

Ireland is taking an uncommon interest 
in the promised debate between Bernard 
Shaw and G. K. Chesterton, to be broad- 
cast from the Kingsway Hall, London, 
through 2LO and 5XX on Friday next at 
8 p.m. Both Dublin and Cork stations 
are relaying the debate, the former on 
319.1 and the latter on 400 metres. No 
doubt Hibernian interest has been aroused 
by the fact that that distinguished Irish- 
man, Mr. Shaw, is heard all too rarely 
in his own country. 

The debate will centre on that weighty 
question: ‘ Do we agree? ” 

0000 


Disguising the News Bulletin. 


A laudable effort to dress up the broad- 
cast news bulletin in a new guise is being 
made by the Montmartre station of Radio 
Vitus, Paris, which is now providing its 
adherents with “Le Journal Radio- 
phonique de France.” This is a daily 
“spoken newspaper,’ transmitted from 
6 to 7 p.m. G.M.T., and giving a review 
of scientific and literary topics and current 
affairs. 

The B.B.C. once made an attempt in the 
same direction by broadcasting ‘ Edi- 
torials,’’ but their enterprise was sup- 
pressed because of the difficulty of elimi- 
vating controversial topics. 


Wireless 
World 


Armistice Day Programme. 


. The main 
Armistice Day will be comprised in the 
National Symphony Concert which is to be 


conducted in the Queen's Hall by Sir 


Edward Elgar and Sir Henry Wood. 
The items already arranged are Stan- 


FUTURE FEATURES. 
London and Daventry (5XX). 
Ocr. 30tTH.—Symphony Concert to 

celebrate the fiftieth season of 


the People’s Concert Society. 
Oct. 3lst.—‘‘ Old Heidelberg,” a 


play by Wilhelm Meyer- 
Forster. 
Nov. 1lst.—English comic opera : 
programme. i 
Nov. 2np.—‘‘ King David” (Ho- 
negger). 


Nov. 3rp.—Variety programme. 
Nov. 4tH.— Symphony Concert. 
Bridge Hand. i 
Nov. 5ru.—Military Band Concert. 
Daventry (5GB) experimental. 


Ocr. 30TH.—Religious service re- 
layed from a Ward at the 


General Hospital (from Bir- 
i. mingham). 
; Ocr. 3lst.—A Military Band Con- 
cert. 


Nov. 1sr.—‘“‘ Riders to the Sea,” a 
play. by J. M. Synge. 

Nov. 2np.—‘‘ The Way of an 
Eagle,” an arrangement of the 
popular play by Ethel M. Dell. 

Nov. 3rD.—*“‘ The Blue Peter,” a 
comic opera in one act by A. P. 

: Herbert. 
ze Nov. 4tu.—Variety programme. 
: Nov. StH.—A Scots programme. 


Bournemouth. . 


Nov. 5ru.—‘‘ Bombastes Furioso,” 
a burlesque tragic opera in one 
act. , 

Cardiff. 

Ocr. 3lst.—‘* Hallowe’en,”’ an or- 

chestral and vocal concert. 


Manchester. 


Nov. 2np.—‘‘ Manchester Evening 
Chronicle ° programme. 


Newcastle. 
Nov. 3rp.—Variety programme. 
Glasgow. 
Oct. 3lsr. — ‘‘ Hallowe’en at 
Knockendoch.” 
Nov.-5tnH.—A programme by blind 
artists. . 
Aberdeen. 


Nov. 2np.—‘‘ In the Dark,” a de- 
tective play by Gilbert Heron. 


Beliast. 
Nov. 2np.—Operatic Favourites. 
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ford’s “ The Last Post” (chorus and 
orchestra), “ The Glories of our Blood and 
State,” by Parry, and Elgar’s “ The 
Spirit of England,’ in which Miss 
Dorothy Silk, as soloist, will be assisted 
by chorus and orchestra. . 

“ Let. us now preise famous men,” from 


evening programme on` 


g 
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the Apocrypha, will be spoken by General 
Sir Ian Hamilton and Pericles’ Funeral 
Oration by Lord Balfour. i 

: o 


A Shavian Retort. - 
Alan Griff, who will. read one of his 
short stories, “The Kingdom,” at Man- 


chester station on November 4th, is yet 


another author who has passed under the 
fierce but friendly eye of Bernard Shaw. 
The introduction came about through a 


review which Mr. Griff wrote of ‘‘ Back to 


Methuselah,” and G.B.S. described as 
“ Not bad.: You can’t see the wood for 
the trees; but your taste in trees is very 
good.”’ 

. : oo0oo0o0 
Talks for Rainy Days ? 

Diagnosis and treatment of common 
afflictions as well as more serious mala- 
dies -are being dealt with in a course of 
broadcast . lectures lasting for ‘thirteen 
weeks which are now being given from 
WBZ at Xpringfield, Massachusetts. It 
is. difficult to imagine anything more de- 
pressing. i 

oo0oo0o0 


A Gaelic Folk Opera. 


The first broadcast performance of 
“ The Seal Woman,” a Gaelic folk opera 
in two acts by Margaret Kennedy Fraser 
and Granville Bantock, will be given from 
5GB on November 8th. The cast will be 
the original cast which appeared at the 
first production of the opera at the Re- 
pertory Theatre, Birmingham, in 1924. 


Mr, Joseph Lewis, who conducted part of ° 


the. original performance, is producing 

the opera under the supervision of the 

ccmposer. 
z 0000 

A Promising Variety Night. 

A strong variety’ programme will go 
out from 2LO on November Sth. Neil 
Kenyon is to give listeners a repeat per- 
formance of “ The Poet,” one of his fun- 
niest numbers. - Norman Griffin, who is at 


present the comédian in “ Blue Skies,” | 


will also be heard on the same evening. 
He used to understudy’ Leslie Henson. 
Other artists in the same bill are Olive 
Kavann, Scott and Lanchester, and Wish 
Wynne. h 
. 0000 

Honegger’s “ King David.” 

One of the outstanding musical events 
of the season will be the pérformance by 


the Civil Service Choir, numbering 160, ` 


of Honegger’s ‘‘ King David,” which 
takes place at the Central Hall, West- 
minster, on November 2nd, and is to be 
broadcast. 

The Wireless Symphony Orchestra will 
take part under the conductorship of Mr. 
Stanford Robinson, of. the B.B.C. The 
Corporation has also lent the services of 
Mr. A. 8. Hibberd for this performance 
as Narrator, the function fulfilled by 
Mr. Robert Loraine when the B.B.C.’s 
National Orchestra gave a performance of 
the same work in March last at the Royal 
Albert Hall. The soloists on November 


- 2nd are Elsie Suddaby, Dorothy D’Orsay, 


and Leonard Gowings. 
Listeners will be able to obtain sou- 


- venir programmes from the Secretary of 


the Civit Service Choir, 84, Elers Road, 
Ealing, W.13, price sixpence post free, 
— B40 
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COLUMBIA LAYERBUILT BATTERY. 


An important departure in dry battery 
construction is to be found jn the 
Columbia battery, obtainable from J. R. 
Morris, Imperial House, 15-19, Kingsway, 
London, W.C.2. 

At one time all dry cell batteries con- 
sisted of an assembly of cylindrical cells, 
and consequently for a given overall size 
the capacity of the battery was some- 
what less than could be obtained by the 
adoption of square section cells filling the 
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g 
Novel super H.T. battery construction. 
The cells are assembled in the form of 
3 flat sections. 


entire interior of the case. A modifica- 
tion from round to square cells gives a 
slight increase in the ampere-hour capacity 
of the battery, though the infernal re- 
sistance is not materially reduced. 

In the new Columbia battery. not only 


is the entire interior of the container 


filled by tbe cells without the need for 
air gaps or insulating spacers, but the cells 
are modified in a manner. which reduces 
the interna] resistance, at the same time 
increasing the ampere-heur capacity. By 
removing the side of the battery and 
cutting through the insulating compound 
the plates are exposed and are seen to 
be in the forfn of flat zinc sheets with 
small carbon rods interposed between them 
and bedded into the carbon mass de- 
paneme compound and electrolyte. A 

rge area of negative plate is obtained, 
while the distance between the plates is 
small. 

This original form of construction obvi- 
ously calls for-comment, though it is diff- 
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cult to determine the precise method of 
internal assembly of the battery and many 
details of manufacture are, of course, not 
obvious from a destructive examination 
of the interior. The maximum discharge 
rate of a battery of this class is probably 
of the order of 20 mA., though for test 
purposes a current of between 40 and 
36 mA. over a period of 50 hours was 
passed, after which the voltage declined 
rapidly. 
is, of course, unusually severe and does not 
ind@ate that the battery is exhausted after. 
such a ran, but rather that it is tempor- 
arily polarised. Ampere-hour capacity of 
a dry cell is, of course, a function of dis- 
charge rate, and even on this excessive 
discharge the capacity of the battery is 
shown to be unusually high. 

Where mains supply is not available 
for operating a battery eliminator or for 
charging high tension accumulators the 
use of this type of battery can be recom- 
mended. The unit measures about 8x7 
x4$in., gives 45 volts, and costs 25s. 
The increasing use of power valves work- 
ing in connection with the operation of 


moving coil loud-speakers is stimulating- 


the demand for a heavy duty battery of 
this class. 


o000 


USEFUL BATTERY CLIPS. 


Rather than insert flexible leads under 
the terminals of accumulators when con- 
necting them to the charging circuit, a 
more convenient method is to make use 
of clips for gripping the terminal of the 


Lead-covered battery charging clips. 


oducts of the Manufacturers.: — 


This continuous discharge test ~ 


® the necessary circuit connections. 


ca 
_ ab 


terminal stem. Certain types of bat- 
teries are, moreover, only fitted with lugs. 
in which cases the use of clip connectors 
becomes essential. . 
Messrs. Ward and Goldstone, Ltd., 
Frederick Road, Pendleton, Manchester, 


“now offer a useful range of clip con- 


nectors specially made for this purpose 
carrying a special lead covering to pre- 
vent corrosion. 
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THE CASON TOGGLE SWITCH. 


The majority of receiving sets are 
brought into operation by a single-pole 
switch fitted in the battery filament 
leads. and there is a demand for a simple 


errr Te er a e 


Cason Toggle switch. 


form of switch of attractive appearapce. 
A plunger switch is commonly used for 
this purpose, but cannot be always con- 
veniently fitted owing to the need for a 
rather large hole in: the panel, while 
there may not be sufficient accommoda- 
tion for a projecting part behind the 
panel. l n 

In such cases the new Toggle switch 
made by Cason Mouldings, Chiswick 
Road, Lower Edmonton, London, N.9, 
will be found suitable. It is simply 
attached to the panel by means of two 
small screws which serve also for wA SSE 

e 
lever moves with a good snap action, 
making a thoroughly good, reliable con- 
tact.. The body of the switch is a clean 
black moulding of distinctive appearance, 
while the lever is moulded in a. hard red 
material. The liberal current-carrying 
acity of this switch rendprs jt suit- 
js for other purposes, such as breaking 
the primary circuit of a battery 
eliminator transformer. 
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EMPIRE BROADCASTING. 


Sir,—It is a pity that the ‘‘ powers that be’’ of the B.B.C. 
were in all probability sleeping the sleep of the just while the 
second part of the Australian Second Empire Programme was 
heing broadcast from 6.30 this morning, so that the fervent 
appeal by the Lord Mayor of Sydney during this broadcast for 
a policy of reciprocation by the B.B.C. will be somewhat ineffec- 
tive unless repeated through some other medium, _ 

Boston Spa. ERIC A. TOPHAM. 

October 17th, 1927. . 


s4ORSE INTERFERENCE. 


Sir,—May I be allowed to cover up one or two points raised 
in your Editorial under this heading in the October 12th issue. 

Ships at sea carry wireless primarily for safety purposes, 
and it has always been recognised that spark or I.C.W. trans- 
missions are peculiarly suited for this duty. The British pro- 
posals therefore do not contemplate C.W. transmission on 
69.) melies. . 

So far as I am aware the proposals are that six months after 
the Convention comes into force no new ship station shall use 
highly damped waves—they are referred to as type B waves— 
if the power exceeds 123 metre-amps., and from the same date 
no land station shall use type B wave—ships’ emergency sets 
will remain as at present, mainly spark sets operating from 
an independent source of power. 

With regard to the Auto-Alarm, 
SOM sent in Morse, but to a special ‘distress call.” 

This consists of a scries of not fewer than three long dashes 


each of four seconds duration, separated by one second spaces, — 


with certain tolerances for hand sending. The receiver is per- 
manently adjusted in a non-oscillating condition with flat tuning 
letween 585 and 615 metres. ° 

Operators do not ‘‘ search over the shipping band of wave- 
lengths ’’ for distress calls, they listen during their watch on 
600 metres, on which wave all distiess calls are transmitted. 

The Auto-Alarm is no new thing, its advent was contem- 
plated in the Merchant Shipping Rules of 1920, it was the sub. 
ject of Admiralty tests in 1923 and 1924, and after considerable 
development and the expenditure of much time and money 
was finally approved by the Board of Trade in July this year. 
Jt is therefore an expensive piece of apparatus. 

It is actuated simply by the starting and stopping of the 
cecelved current—suitably amplified—in conjunction with a tim- 
ing mechanism to test whether the signals being received con- 
form to those laid down—if they do, the instrument rings a 
(cll. The device is thus comparatively simple, and it seems 
unlikely that any system of note selection and filters could 
provide anything like the same degree of reliability even at 
prohibitive cost. 

As the law stands, practically the whole of the British 
Mercantile Marine are compelled to fit the apparatus, and 
those not compelled will do so on the grounds of economy, 

Many vessels are already at sea with the alarm, and it 
appears improbable both in view of the large interests involved 
und of the essential use in any case of spark or I.C.W. that 
any change can now be justified. J.. B. WILSON. 

Liverpool, 

October 13th, 1927. 
ș — M 

Sir,—If your correspondent A. I. B., whose letter appears 
in the current issue, will ‘Jook to his set” he will probably 


this does not respond to ` 


find that by -making it more selective the Morse of which he 
complains will become less objectionable. ; 

- After moving down here from London I experienced a very 
similar feeling of annoyance, but after redesigning my set 
several times, and particularly after putting in a properly 
neutralised H.F. stage, I found that quite a considerable band 
of “ medium waves ” was almost entirely free from interference. 

During the last few months’ matters have also improved 
and 2L0 is very seldom interfered with during the evening, 
and when such interference occurs it is almost invariably 
caused by French ship and shore stations well off a nominal 
500-metre wave. The bugbear of Newhaven GNV has been 
completely removed by its translation to another wave, while 
on Daventry there is only very occasional interference by 
Spanish coast stations. There is no British station. anywhere _ 
near Daventry’s wavelength during broadcasting hours on a . 
reasonably selective set. i 

Daventry 5GB is badly interfered with, and the alternative 
programme is worthless to South Coast listeners, as also 38 
Bournemouth on its new wave, but either 2LO or Daventry can 
be relied upon to give a proper evening’s entertainment, and 
an alternative is provided by Radio-Paris or Langenberg. Other 
Continental stations are also frequently clear of nearby Morsa 

One further hint: The excessive use of reaction, although 
theoretically sharpening the tuning, will bring in a host of 
spark stations all down the Channel, and freedom can only be 
obtained by using sufficient valves to enable London to be 
received at full loud-speaker strength without any reaction 
or deneutralising, intentional or otherwise. 

Hove. , BM/MHNF. 


REMOTE INDICATING AERIAL AMMETER. 


Sir, —I have just had brought to my notice a letter from 
Mr. Aughtie in your issue of August 24th, in connection with 
an article by Mb Castellain on 
a remote indicating aerial am- 
meter (August l0th issue). 

Like Mr. Aughtie, I had 
difficulty in seeing how the so- 
called current > transformer 
works, as there appears to be 
no coupling between the two. 
circuits as shown in your con- 
tributor’s article. For coupling | 
the two conductors should be 
parallel, and in the original 
diagram given the conductors 
are at right angles. Your con- 
tributor is quite wrong in stat- 
ing that the coupling is due to 
this coil as a coil. 

The actual coupling is due 
to the fact that a coil may be 
considered to have two com- 
ponents at right angles, one parallel to the primary and onè 
perpendicular, the parallel one only being effective. 


a 
EQUIVALENT 
CIRCUIT 


ORIGINAL 
ARRANGEMENT 


Equivalent circuit of aerial am- 
meter transformer as explained 
in Mr. Banner's letter. 


The essential part is shown in the diagram, where 618? 
straight wire equal in length to his coil, running parallel to 
the primary at a distance a equal to the radius of his coll. 
All the coupling is due to the straight wire b, and so no turns 
are needed, E. H. W. BANNER 


Wembley, 2 
October 17th, 1927. . : | 
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“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


Queries should be conciseley worded, written on onz side of the paper, and headed “Information Department." 
(which should deal with a specific point) can be answered. A stamped addressed envelope must be enclosed for reply. 
- do not comply strictly with these rules cannot receive attention or acknowledgement. 


Obtaining Good Quality by Push-pull 
Amplification. 

I should be glad tf you would. give me 
the connections of a push-pull ampli- 
fier, and indicate to me the advan- 
tages of using such an arrangement. 
Will you please state also why using 
two valves in pzrallel in the last 
stage has the same effect as connect- 
ing them up in the push-pull manner ? 

R. T. A. 
Using modern valves, it may be said 
that the great advantage of a push-pull 
amplifier is that it is possible to operate 

a loud-speaker receiver on half the H.T. 

voltage required when not using this sys- 

’ tem. In other words, assuming that you 

have been running a loud-speaker receiver 
with a total of 120 volts on the output 
valve, you can reduce this voltage to 60 
volts and obtain the same results from 
the point of view ‘of quality as before. 
The reasons for this are as follows. | 
The effect of a push-pull amplifier, in 
which, of course, two valves are used in 
the output stage, is to double the per- 
missible grid swing in the output stage 
for a given H.T. voltage. In the days 
before power valves became popular it 
was possible to use two general purpose 
valves in the output stage using this 
system, and obtain results approaching 
those. obtainable with one power valve, as 
the straight line portion of grid volts 
anode current characteristic of one valve 
was added to that of the other valve, 
. thus giving double the permissible grid 
swing. i] we have an L.F. amplifier, 
using in the output stage a good power 
valve with, say, 120 volts on the plate, 
we get a certain permissible grid swing ; 
now, if we reduce the H.T. voltage, we 
correspondingly reduce the permissible 
grid swing; but if we use two power 
valves on the push-pull system, with re- 
duced H.T. voltage, and, therefore, with 
the permissible grid swing of each valve 
reduced, we shall obtain the effect of 
adding these two reduced permissible 
grid swings together with the result that 
we shall have more or less the same total 
permissible grid swing as was the case 
when we used one output valve with full 

H.T. voltage. ae 
We have gained the advantage of using 

a lower H.T. voltage, therefore, which 

is a great consideration from the point 

of view of initial outlay in purchasing 
large capacity dry cell H.T. batteries or 
large capacity H.T. accumulators. When 
we reduce-the H.T. voltage on a valve, 
all other things being equal, the plate 


B 45 


current is also reduced, and therefore 
the total plate current of our two valves 
arranged to work at reduced H.T. voltage 


‘on the push-pull system is no greater than 


the plate current of a single valve with 
normal H.T. voltage. 

_ Possibly, the greatest advantage of the 
push-pull system, however, is not the pos- 
sibility of using 60 volts H.T. instead of 
120 volts, but the fact that by using two 
valves on the push-pull system on normal 
H.T. voltage we can obtain the same 
effect as if we had used a much bigger 
power valve of the L.S.5A type on. a 
vastly increased value of H.T. voltage. 
Using ordinary power valves, therefore, 
with normal H.T., it is possible to ob- 
tain what we may term “L.S.5A results ” 
without the necessity of increasing the 
value of our H.T. battery. 


s 


Fig. 1.—Connections of a push-pull 
amplifier. 


To sum up, it may be said, therefore, 
that the push-pull system gives us the 
choice of obtaining the same results with 
reduced H.T. as we could obtain with 
the ordinary system, and normal H.T. 
values, or, alternatively, we can obtain 
vastly improved results with the same 
H.T. value. In one sense, therefore, the 
results obtainable are similar to those 
provided by four-electrode valves, where, 
as is well known, reduced H.T. values 
can be used, but without the necessity of 
using special valves or of drawing extra 
H.T. current from the H.T. battery in 


Only one question 
Letters which 


respect of the inner grid of the four-elec- 
trode valve. . 

Since modern and really well designed 
push-pull transformers are now available, 
this system has great possibilities to the 
quality seeker.. 

With regard to your other query, we 
would say that connecting two valves in 
parallel in the last stage does not have the 
effect of doubling the permissible grid 
swing, as in the case of push-pull amplifi- 
cation. 

oo 090 


Frame or Indoor Aerial ? 


Will you please tell me whether a frame 
acrial or an ordinary indoor aerial is 
the more effective, and also which is 
the most effective form of indoor 
aerial ? i M. 

It may undoubtedly be said that the 
indoor aerial has a great advantage over 
the frame, from the point of view of pick- 
up properties, although, naturally, a 
frame aerial used with a highly sensitive 
receiver has the advantage from the point 
of view of selectivity. It is difficult to 
say what is the best form of indoor 


, aerial, as it depends on local circum- 


stances, but it should be erected as high 
in the house as possible, one of the best 
forms of it being a- straight wire 
stretched along a lengthy passage or cor- 
ridor. If the house possesses a loft, two 
or three wires stretched the full length. 
of the loft gives excellent results. In 
the case of a picture-rail aerial, the wire 
should not be run several times round the 
room, and, indeed, should not even com- 
plete one circuit, of the room, but should 


preferably be carried round three sides 


of the room only, and, if possible, stood 
out from the picture rail on. one of the 
special devices now obtainable for this 
purpose. | 
0000 
Correct Condenser Values, 


I should be glad if you can tell me the 
correct value of condenser to use in 
a choke-filter output circuit. 

| p T. R. D. 
The usual value given for use in- this 
position is 2 mfd. By using a 4 mfd.’ 
condenser an improvement will usually be 
noticed in the matter of better reproduc- 
tion of the lower musical notes, but there 
is little to be gained by exceeding a value 
of 4 mfd. In the case of most receivers, 
indeed, no gain at all will be noticed by 
using: a larger condenser than 2 mfds. 
owing to the limitations of the average. 
L.F. amplifier and loud-speaker. 
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D.C. Supply Main Problem. 


l have a D.C. lighting supply available 
and decided to construct a battery 


eliminator to replace my H.T. bat- > 


teries. I have experimented with 
various arrangements, but the results 
obtained have not proved satisfac- 
tory. In the course of experimenting, 
I discovered that the positive of the 
supply is earthed, and I think that 
this may contribute largely to my 
failure. Can you suggest a circuit 
suitable for employment when the 
positive supply main is earthed? 
G. R. F. 
It is quite possible that the positive 
suppiy main being at earth potential 


accounts for your failure to obtain a 
satisfactory H.T. supply from’ your 
climinator. It has been found that under 


similar conditions the difficulties can be 
overcome by incorporating H.F. chokes 
in both supply mains, and the circuit in 
Fig. 2 shows the method of connecting 
these. A loosely-coupled aerial circuit 
is always recomménded when a D.C. bat- 
tery eliminator is used, and this should 
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tive to use anode-bend rectification, be- 
cause the effect of grid current, if leaky- 
grid rectification were used, would be to 
set at nought all our efforts in elimina- 
ting H.F. transformer losses. In order 
to obtain maximum sensitivity with an 
anode bend -rectifier, we almost invari- 
ably make use of a special valve having 
a fairly sharply defined bottom” bend. 
Now, such a valve normally has a high 
impedance, and a very much higher one 
when the necessary grid bias has been 
applied to bring the working point down 
to the bottom bend. It is essential, 


therefore, if good quality is to be main- - 


tained, and the lower musical tones’ well 
reproduced, that a very high impedance 
be used in the external plate circuit, and 
so resistance coupling is adopted. The 
effect of using a. transformer would be,. 
among other things, seriously to impair 
quality. You will see, therefore, that if 
you put in an L.F. transformer it is 


necessary in the interests of quality to 


use leaky-grid rectification, and if’ this 
is done the efficiency of the receiver on 


the H.F. side is seriously reduced. 


L.F. CHOKE — 


OUTPUT 


L.F. CHOKE 


Fig. 2.— Smoothing circuit for use with D.C. mains when positive lead is earthed. 


not be directly connected to the receiver.’ 
Further, it becomes necessary to main- 
tain a high standard of insulation be- 
tween the accumulator and earth, other- 
wise a short-circuit or partial short-circuit 
will develop. Under no condition should 
the accumulator terminals be touched 


without first switching off the eliminator. 
‘0000 


Departures from Author’s Specification. 


1 propose to build an “ Hveryman-Four"’ 
i receiver, but to depart from specifi- 
cations with regard to a small point. 
I propose to use two L.F. trans- 
formers instead of using resistance 
coupling in one stage and transformer 
coupling in the other stage. TI pre- 
sume that as the alteration is only 
on the L.F. side of the receiver the 
sensitivity and selectivity will be in 

no way affected, A.S. R. 
You are quite wrong in supposing that 
your proposed departure in specifications 
is unimportant, and that it will have no 
effect on the H.F. efficiency of the re- 
ceiver. In this receiver special efforts 
were made to secure a very high degree 
of sensitivity and selectivity by design- 
ing special low-loss transformers with 
secondaries wound with Litz wire. Now, 
having taken the trouble ‘o eliminate 
losses in the transformers and to wind 
the secondaries with Litz, ıt was impera- 


This point strongly exemplifies the 
importance of not departing from the 
authors’ specifications when building re- 
ceivers without taking advice on the 


matter, for in this case, as you will see, 


an apparently minor departure from 
specifications on the L.F. side has a 
serious effect on the working of the H.F. 
side of the instrument. 

ooo0oo 


Connecting a Milliammeter. 


I wish to make use of a milliammeter 
connected in the plate circuit of my 
last valve, and to have also a switch 
for cutting it out when not actually 
taking a reading. I make use of a 
choke-filter circuit, and am not cer- 
tain how to connect it up using this 
device, and should be glad of your 
help. K. L. F. 

It is only necessary to break the plate 
circuit of the last valve aud insert the 
milliammeter in the correct order of 
polarity. The best method of connection 
is to connect a wire direct from the 

“ H.T.+ ”? end of the choke to the nega- 

tive terminal of the milliammeter, the 

positive terminal of the milliammeter con- 
necting. to H.T.+. A simple short-cir- 
cuiting switch may be connected across 


the milliammeter to cut it out when not | 


desired, although no harm will be done 
by leaving it permanently operative. 


crystal individually. 
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. A Point of Doubt. 

With regard to the circuit of 
‘balanced crystal” receiver pub- 
lished on page 200 of your August 
Slst issue, I notice that you say that 
the two switches S, and S, are for. 
the purpose of bringing either of the 
two crystals into circuit as desired, 
but I cannot sec how the-‘‘ balanced 
crystal” system works if only one 
crystal is brought into operation at 
atime. Can you explain this? . 

F. E. G. 


_ When first bringing this instrument 
into use, it is necessary to adjust each 
First the switch 
S, should be closed, and the corresponding 
crystal adjusted by means of its poten- 
tiometer, and then-S, should be opened 
and S, closed, and its corresponding 
crystal adjusted as in the case of the 
other crystal. When this has been done, 
both switches should be closed, and the 
final adjustment made. 

It should be pointed out, also, . that 
either crystal may be used in the ordinary 
manner by merely closing its switch, and 
adjusting it with the potentiometer. The 
“ balanced ’’ system can only be used, of 
course, when both crystals are in opera- 


tion, 


0000 


When “ Anode-bend ” Gives Poor 
| Quality. 

i have an ordinary type of receiver con- 
sisting of a leaky grid rectifer, 
followed by a stage of transformer- 
coupled LEF. I should like to ez- 
periment with anode-bend rectifica- 
tion without going to any great ezr- 


pense, and would appreciate details | 


for altering my set experimentally 


for this purpose. Esap. T. 
You may obtain anode-bend rectifica- 
tion by merely disconnecting the low 
potential end of your grid leak from 


L.T.+, and instead connecting ib to a 
wander plug which should be inserted at 
š volts negative of your grid battery. 


A better plan would be to connect the ` 


low-potential end of the grid leak to the 
negative terminal of a small dry cell, 
the positive terminal of the cell con- 
necting to the slider of a potentiometer, 
which should be shunted across the fila- 
ment battery. It is highly probable, 
however, that, instead of obtaining the 
anticipated increase. in quality due to 
the use of anode-bend rectification, you 
would obtin greatly inferior quality, due 
to attenuation of the lower musical 
notes. The reason for this is that, when 
a valve is used as an anode-bend rectifier, 
its impedance rises very considerably. 
and renders it unsuitable for use in front 
of a transformer. You should, in reality, 
follow an anode-bend rectifier by a stage 
of resistance coupling, in order to coun- 
teract this effect. You will note that this 
is done in al) modern receivers employing 
an anode-bend rectifier. Instances of 
such receivers are the ‘‘ Everyman-Four,” 


“All Wave Four,’’ and the ‘‘ Wireless 
World Regional Receiver.” À second 
stage of L.F., of course, can be lrans- 


former-coupled in the ordinary way, as 

e e ` éć x ~ ss - 

it is in the “ Everyman-Four,” receiver. 
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A CIRCUITOUS ROUTE. 


| ONGRATULATIONS to the B.B.C.! 
_ Although the B.B.C. has for some months 
past been following a circuitous route to 
reach the achievement of an JFmpire 
Broadcasting station—a route which has 
been almost strewn by the B.B.C. with 


there at last. One might almost say ‘‘ in spite of ’’ the 
persistent egging on and pushing which they have ex- 
perienced, and to which, we hope, we have contributed in 
no small measure ourselves. | 

The B.B.C. short-wave stafion .is now in commission 
under the wing of the Marconi Company at Chelmsford, 
and the circumstances under which it has come into exist- 
ence appear to be, as far as we can gather, very much 
along the lines of the suggestion we made some months. 
back, that the B.B.C. should arrange for one of. the com- 
mercial companies to undertake the erection and develop- 
ment of a short-wave broadcasting station which could 
be taken over by the B.B.C. when it had come up to the 
: requirements of an agreed specification. 


Exchange of Programmes with America. 


Simultaneously with the news of the establishment of- 
this station comés the announcement from Capt. Eckers- 


ley, who has just returned from a visit to the United 


States, that the B.B.C. hopes within the next three weeks 
to begin exchanging broadcast programmes nightly with 
America, the exchange to take place probably between 
Chelmsford and the Schenectady station on wavelengths 
of the order of 20 to 30 metres, and that, although pre- 
vious relays from the United States have not been really 
successful, it was hoped that in future the broadcasting 
would be up to a very high standard. 

Here, then, is another statement which, coming from 
the B.B.C. after their long series of pessimistic utterings 
on the subject of short-wave broadcasting possibilities, is. 
indeed surprising. But let us forget our. spirit of criti- 
cism now that we know the B.B.C. has come round to a 
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reasonable point of view by however roundabout a route. 
If the B.B.C. will now continue in this new spirit and 
press on to the development of an Empire Broadcasting 
service (which will no doubt have to be regarded as purely . 
experimental in the initial stages), then we, for our part, 
intend to forget their unfortunate past record of pro- 
crastination and pessimism. _ 
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PROGRAMME ARRANGEMENTS. 


N matters of broad policy. we consider .that any 
() journal or newspaper which represents the views 

of a section’ of the public is entitled to criticise the 
policy of the B.B.C. or any other.national institution, 
but when it comes to petty criticism which savours of 
interference in what may be described as the ‘‘ domestic ”’ 
affairs of the B.B.C., we consider that the B.B.C. has 
every right to resent such interference. 


Encouraging the Disaffected. 


We have noticed that from time to time, and more fre- 
quently. of late, any little disagreement between the 
B.B.C. programme organisers and individual performers 
seems to provoke the critical scrutiny of the Press. 

If ‘the B.B.C. is to be responsible for the programmes 
as a whole, at least a free hand in the choice of the 
material must be conceded them.” ` , + | 

If the programnie authorities find that they wish to 
discontinue to employ the services. of any particular 
performer, or if they decide to withhold a talk which 
is offered to ‘them because they consider that it may not 
be in the best interests of their listeners, surely the 
B.B.C. can be left to make decisions of this kind with- 
out the disaffected would-be broadcaster finding that the 
columns of the daily’ Press are open to him to state his 
grievance. Such publicity given to disappointed indivi- 
duals in any other sphere in life not associated with the 


: B.B.C. would look ridiculous, yet every instance of this 


kind, however commonplace, appears to achieve publicity 
if the B.B.C. can be dragged into it. 
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Construction of Turntable Unit and Circuit Modifications Necessary in Typical 
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T is customary to consider that really first-class loud- 
speaker reproduction cannot be obtained for an ex- 
penditure of less than twenty or thirty guineas, with 

an additional five or ten guineas if one desires lthat 
one’s apparatus be capable of giving first-class repro- 
duction of gramophone music. Moreover, the figures just 
mentioned do not necessarily take into consideration the 
reception of stations other than the local.” Now it cannot 
be denied that if one has in mind an installation of the 
‘¢ South Kensington’’ type, complete with moving-coil 
loud-speaker, a large number of valves of the L.S.5 type, 
and a practically unlimited supply of H.T., the figures 
quoted are not excessive, nor can it be doubted that it is 
possible to obtain the really superb results obtainable from 
the ‘‘ South Kensington ’’ installation for a less capital 
expenditure, the running costs being proportionately high 
and prohibitive to the ordinary man. 


High Quality with Simple Apparatus. 


From these considerations it would almost appear that 
good quality reproduction from a wireless receiver is com- 
pletely outside the grasp of the average man of limited 
means. This is by no means actually the case, however, 
for it is probable that less than one per cent. of wireless 
listeners possess an ‘f L.S.5 and moving coil ’’ installation 
and yet, as is well known, a very large percentage of 
listeners obtain perfectly satisfactory results in the matter 
of quality. The reason is, of course, that although an 
expensive installation of the type mentioned is a valuable 
asset for those with the means to purchase and maintain it, 
it is no more necessary for obtaining really pleasing enter- 
tainment from the broadcast programme than is the 
£3,000 super de luxe car a sine gud non of real motoring 
enjoyment. 

The gramophone lover possessing a good instrument and 
a carefully selected repertoire of records who has hitherto 
looked upon good wireless reproduction as completely 
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obtainable from this set when used in conjunction with a 


non-existent, or at any rate as a matter of hope only for 
the wealthy, will be agreeably surprised if he tuşns to . 


World, where he will find full constructional details of a 
simple, straightforward wireless loud-speaker set which 
can be constructed for two guineas and which is- equally 
as Inexpensive in its running costs. He will be stil} more 
agreeably surprised when he hears the wonderful quality 


diaphragm type of loud-speaker costing two to three 
guineas. He will find on investigation that there are a 
large number of loud-speakers capable of really excellent 
results obtainable within the price limits named. The 
various accessories he will need are equally inexpensive; 
his accumulator, for instance, need cost him only 4s. 6d. 
(for of course he will use 2-volt valves). As for upkeep 
costs, his acc nulator will give him an evening’s enjoy- 
ment daily for a fortnight, when it will require recharging 
at a cost of 6d., whilst, owing to the fact that his detector 
valve consumes scarcely anv H.T. current at all, his dry 
H. T. battery, if of the proper type, will give him a full 
year’s service before requiring renewal. 

The circuit of this receiver is shown in Fig. 3, and 
again in Fig. 4 with certain small and inexpensive addi- 
tions which will make it possible to use it at a somewhat 
greater distance from a station, and also render it more 
suitable for operating from an H.T. battery eliminator. 
These circuits are inserted in this article, however, mainly 
for the purpose of explaining the method of using a gramo- 
phone pick-up device, and those who intend constructing 
this set are advised to refer back to the original article. 
This article is mainly intended for the man who already 
possesses an “E conomy Two,” an ‘* Everyman Four,” ` 
an ‘‘ All-Wave Four,” a “‘ Regional Three,” or any well- 
designed modern set, and desires to avail himself of the 
vast store of additional enjoyment offered to him by the 
use of this gramophone pick-up device. 
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It is well before commencing any new endeavour to . 


sit down and consider the cost, and the man who already 
possesses a wireless set has probably already done this and 
found it prohibitive. He finds that he wants.a gramo- 
phone pick-up device costing anything “from 27s. 6d. to 
45, and in addition a gramophone, costing perhaps from 
£5 upwards. A total of ten guineas is much too exces- 
sive, and-he-probably gives up the idea in disgust. It is 
this man, among others, whom the writer 
especially desires to interest, by showing 
him that with a total expenditure of less 
than three pounds he can (provided he 
already has a wireless receiver. capable 
of good loud-speaker reproduction) ob- 
tain results not surpassed by the most 
expensive gramophone it is possible to 
obtain. 


A Good } Motor Essential. 


Now it is well known that the only 
part of the gramophone itself which 
enters into the question of electrical re- 
production of gramophone records is the 
clockwork motor. The tone arm, the 
sound chamber or horn, and the sound 
box are entirely superfluous. It might 
be thought, therefore, that this part “of 
the problem could be solved by the pur- 
chase of a cheap foreign gramophone 
having a cheap and nasty sound box, 
etc., and these unwanted parts of the 
instrument cauld be discarded. Unfor- 
tunately,. however, those instruments 
which have a cheap and nasty sound 
box, etc., usually have also a motor 
which, even when new, only just manages 
to struggle through one side of a twelve- 
inch record, and which, after quite a short 
period of use, does the dying-duck trick 
before the end of the selection. If buy- 
ing a gramophone with a good motor, on 
the other hand, -one usually has to pay - 
unnecessarily for a good cabinet, a good 
sound box, etc., so the whole instrument ` 
becomes expensive. Why not, however, 
buy a good motor and make your own 
cabinet and device for carrying the elec- 
trical pick-up? Nothing is easier. We 
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constructional work (for nobody would go to the expense 
of purchasing a lathe if he did not take delight in using 
it) and partly because a suitable device can be made for 
less than a third of the cost of purchasing a tone arm. 
‘We will now straightway consider the constructional 
details of the cabinet and tone arm. A careful study 
of Fig. x will reveal the nature of the ‘‘cabinet.’’ It is 
plain, easy to construct, and perfectly suitable for its 
purpose. The motor and its accessories are mounted on a 
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can get.an excellent double-spring motor, 
complete with turntable, brake, and all 
other small accessories, for 22s. 4d. In 
addition to this we must purchase a 
small amount of ordinary deal for > 
making a rough cabinet and also some device for carrying 
the pick-up. It is this latter device which causes us to 
pause Let it be said at once that unless the would-be 
constructor possesses a lathe he had far better purchase 
a tone arm straight away for the purpose of holding the 
pick-up device. This can be obtained from the makers 
of the motor used at a cost of 6s. 9d. Those possessing 
a lathe, however, will undoubtedly prefer to make their 
own device, partly because of their natural enthusiasm for 
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Fig. 1.—Constructional details of the cabinet. 


plain piece of deal 15in. x r5in. x din. by means of the 
screws, nuts and bolts provided by the makers of the 
gramophone motor, the layout of the brake and speed 
regulator being in accordance with Fig. 1. It should be 
pointed out that the motor used, which as already men- 
tioned costs but 22s. 4d. with turntable and all accessories, 
is all that is necessary, but those who prefer it may obtain 


a more massive article from the same makers for 37s. 6d.. 


Do not forget that if using a different motor from the one 
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specified, or a different sized turntable, the layout of the 
‘“ gadgets ’’ will have to be modified accordingly. Do not 
forget the rubber washers supplied with the motor for 
keeping its top plate away from contact with the top plat- 
= form of the cabinet. These are for the purpose of keeping 
the vibrations of the clockwork away from the record, and 
they must on no account Le left out. The top platform is 
supported on the bottom platform (which is the same size 


as the top platform) by means of four stout wooden posts 


which are fixed by means of wood screws passing through 


the top and bottom platforms respectively. The sole pur- 


pose of the sides of the cabinet is to keep dust out of 
the motor, and so they consist merely of four pieces: of 
three-ply wood screwed to the corner posts. Do not forget 
‘the hole for the key shaft which must penetrate through 
one side. Two wooden battens are attached to the under- 
side of the bottom platform, and on these are mounted 
four rubber stops to act as ‘‘ feet’’ for the cabinet and 
minimise vibration. 


The main body of the tone arm consists of a length - 


of 11-16in. diameter brass tubing cut to the dimensions 
given. <At one end of this tube and at right angles to it 
is soldered a short piece of similar brass tubing. This is 
for the purpose of actually holding the pick-up device 
(which is, of course, fixed in the same manner as a 
gramophone sound box). Three saw cuts are made at one 
end of this tube as shown in Fig. 2. These saw cuts are 
spaced 120 degrees apart. This operation will enable the 


WwW ? 
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upon which the whole tone arm pivots. 


- inserted at the opposite end of the short tube to which the 
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end of the tube to accommodate either an internal or an 
external fitting on the pick-up device, the ends of the tube 
being, for instance, bent slightly outwards in the former 
case. 

A 4in. length of tube of an internal diameter that will 
just fit over the main tube is now soldered on at a dis- 
tance of 34in. from the other end-of the tube. Through 
this passes the bolt which pivots the tube on the brass 
Surrup. This latter device consists merely of a piece of 
Šin. x din. brass, bent to the shape of a U. A steel rod ; 
is threaded into the well of this U, and it is this steel rod | 

It passes through | 
a small strip of brass or phosphor bronze attached to the 


top platform of the cabinet, and pivots in a recess in a 


similar strip screwed to the top of the bottom platform 
as shown in Fig. 2. 


Adjustment of Needle Pressure. 


It will be noticed that two brass weights are provided 
for insertion (by means of a brass tube of slightly smaller 
diameter) into either end of the main tube. Thus, if one 
weight is inserted into that end of the main tube whieh is 


= remote from the pick-up device it will counterbalance the 


weight of the pick-up device. If now the other weight is 


pick-up device is attached the effective weight of the pick- | 
up device is increased. Needless to say, use of this latter 


weight by itself will make the weight on the record very 


| 

heavy, and it must never be used alone. Since obviously, — 
. however, the leverage of the 

other weight can be altered 
by sliding it farther in or 
farther out of the main tube, 
a very fine adjustment of the | 
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Fig. 2—Dimensional details of the tone arm. 


effective weight bearing upon 
the record may be obtained. 
and it may.be made more or 
it may be made less than the 
actual weight of the pick-up. 
In the case of a commercial 
‘pick-up device these weights 
are superfluous, as obviously 
the pick-up is made to have 
the same weight as any ordi- 
nary sound box, and no ad- 
justrnent is necessary. If | 
such adjustment of weight 
were necessary, of course it 
would be impossible to use a 

pick-up device on an ordi- 

nary gramophone, as there is 

no counterbalancing adjust- 

ment on an ordinary tone 

arm. 

It was thought, however, 
that anybody possessing a 
lathe, and therefore having 
the necessary skill to make 
this tone arm, will also make 
his own pick-up device at 
some time or another, and 
since it is highly probable 
that when made he will find . - 
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his pick-up device either too ‘heavy, thus causing undre ` 
- wear on the 
reproduction among ‘other things, these adjustable weights . 


‘record, or too light, thus causing imperfect 


will be’ found invaluable. They are, of course, turned 


out of solid brass rod to the dimensions given, and 
soldered to their brass tube fittings. 
So mucłr for the constructional “details of the ‘‘ gramo- 


We must now consider the question of its appli- 
cation to a typical wireless set. In the first place, we 
must purchase a gramophone pick-up. It has already 
been mentioned that these may be obtained at all prices 
between 27s. 6d. and’ £5. It might be thought that the 
27s. 6d. article was not worth considering, as it would 
fall into the cheap and nasty -class. The ‘‘ Edison- 


phone. ”’ 


~ Bell”? pick-up device which sells at this price (it is 


the output stage. 


cause it to act as an amplifier. 


shown being used in the photograph) will belie any such 
fears W ith’ regard to adapting it to a receiver, we will 
take the “ Economy Two,’’ which has been mentioned 
previously in this article, as typical of a good local- 
station loud-speaker receiver, and see how we can attach 
the gramophone pick-up device. The circuit of this re- 


ceiver is reproduced in Fig. 3, and on examination we find 


that it consists of an anode bend detector followed by a 
stage of resistance coupling, a power valve being used in 
Such a receiver is capable of giving 
loud and clear results from the local station in spite of 
the fact (or perhaps we should say because of the ae 


that it does not use a second L.F. stage. 


‘Converting the Detector into an Amplifier. 


Now, although we use only one L.F. stage with the 
instrument when it is reproducing the local station, it 
will be found that two valves, both. operating as L.F. 
amplifiers, are necessary if adequate volume is to be 


obtained on the loud-speaker from a gramophone. record. 


We must seek means, therefore, of causing the detector 
valve to act-as an L. F. amplifier when the pick-up device 
is used. Fortunately this is quite easily done. 

A moment’s thought will make it clear to us that if 
we find that a certain value of negative bias must be 
applied to the grid of a valve to bring the mean grid 
potential down to the bottom bend of the anode-current 
erid-volts characteristic curve, and so cause it to act as 


a bottom bend rectifier (as it does in this receiver), then- 


half that voltage will place the working point on the 
middle of the ‘‘ straight °’ portion of the curve and so 
For instance, 3 volts 
negative on the grid will cause a D.E.5B to act as an 
efficient rectifier-under certain conditions of H.T. voltage, 
etc., and 14 volts will put it into the correct condition to 
act as an amplifier. All we have to do, then, is to remove 
the plug-in tuning coil, insert the pick-up ‘in its place, 
and halve the grid bias on the detector valve by moving 
the wander-plug. Nothing could be easier. In the case 
of a receive: employing leaky-grid rectification, of course, 
it would be necessary to short-circuit the grid condenser 
by means of a switch and return the grid return lead to 
a suitable negative tapping on our ordinary L. F. grid 
bias battery. : 

Now the modified ‘‘ Economy Two ”’ diagrami shown in 
Fig. 4 is fundamentally the same as the original, but it 


incorporates one or two additions which make for the. 
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these is.the insertion of the potentiometer. 


E.M.F. of r} volts. 


must, 
_ Fig. 4 we are using 2-volt valves, and we put the poten- 


grid battery, we shall obviously g 


20 volts negative derived, 
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. The most important of 
The function 
of this device is easily explained. It is known that there 
are now upon the market -a number of high-impedance 
high-magnification factor valves, more especially in the’ 
2-volt series, which rectify.with 14 volts negative on the 
grid. This ‘voltage value is easily obtained by inserting 
the wander-plug in the first socket of the grid battery, 
thus using one cell only, one cell having, of course, an 
Now, obviously, if such valves will 


more efficient working of the set. 


Fig. 3.—Theoretical circuit of the original “ Economy Two z 
receiver. 


rectify with 14 volts negative on the grid, they will 
amplify with about 2 of a volt on the grid. How are 
we going to get this voltage? We cannot split a cell ; we 
therefore, use a ‘potentiometer. Supposing in 


tiometer slider fully over to negative and the detector 
valve grid bias wander-plug in the first socket of the 
rive the grid a 14 volts 
negative bias, and it will be correct for rectifying. If 


“now we put the potentiometer slider over to the positive 


side, we shall be giving the grid 1} volts negative bias 


from the grid battery, and 2 volts positive bias from the 


filament battery.. Were we using 6-volt valves, we 
should, of course, be giving it- 6 volts positive bias 
frorii the filament battery. The resultant bias is $ volt 
positive. . If we put the slider to the half-way position 
the resultant bias would be 4 volt negative. If we 
put it slightly mearer to the negative side, we shall get 
# volt negative, which is what we want. 

When removing our coil in favour of the plug from 
the pick-up device, therefore, we must at the same time 
move the potentiometer slider to a point not quite half- 
way, reckoning, of course, from the negative end. There 


is one more important point to be discussed before leaving 


the question of the potentiometer. It will be noticed that 
every time the potentiometer slider is moved to effect a 


, change of 2 of a volt in the grid potential of the detec- 
tor a similar change will be made i in the grid potential of 
` the ‘output valve. 


Now, if this valve is a proper output 
valve, as it should be, it will have a normal bias of 
of course, from taking 
advantage of “the full voltage ‘of the grid a battery: With 


` 
\ 


596 © 


Economical Gramophone Pick-up Apparatus.— 
a bias of 20 volts the change of ? volt will, however, be 
quite unimportant, and even if only a smiall power valve 
with a bias of 9 volts is used, this slight change in poten- 
tial will be quite unnoticeable. It can be avoided alto- 
gether if desired by the employment of an entirely 
separate grid battery for the detector valve, as was done 
in the case of the ‘‘ All Wave Four,” for instance. In 
the writer’s opinion, however, it is preferable in the 
interests of simplicity to avoid complicating matters by 
the introduction of yet 
another battery. f 

lt will be noticed that in | 
addition reaction has been in- V 
corporated into the receiver, 
and in order to accomplish | 
this effectively it has been 
necessary to lower the value 
of the anode resistance to ; 
0.25 megohm. The lowering | el J) = 
of this resistance will also, | \ D 
of course, improve quality | oo MN 
considerably. The plate | Go \ | 
current taken by the detector | if `) 
valve will, however, still be | NY V 
extremely small. = aas ` 

The introduction of re- 
action will enable the receiver 
to be used at a considerably 
greater distance from the 
local station than would be 
possible otherwise, and at the 
same time it will enable the 
set to be used in a flat where 
only a smail indoor aerial 
can be erected. Reaction, if 
used in moderation, will defi- 
nitely xo? mar quality, and 
will, in fact, improve the 
reproduction of the lower musical notes. In the interests 
of simplicity and constancy of operation, however, a two- 
way coil holder is not advised. It is recommended that 
the reaction coil be mounted in a single coil holder placed 
in a certain fixed relationship to the grid coil, so that a 
moderate and sufficient degree of reaction is given on the 
local station. The best position should, of course, be 
found by experirnent, and then the single coil holder 
should he permanently screwed into position. 


0-0001 mfd 


0:0005 mfd 


Keeping H.F. out of the L.F. Amplifier. 


The use of an H.F. choke in the plate circuit of the 
detector valve and the use of a resistance on the grid 
of the L.F. valve will serve the purpose of keeping all 
H.F. well away from the I.I. valve, where its presence 
will often cause mysterious faults of seemingly causeless 
bad quality and instability. On no account forget the 
0.0001 mfd. fixed condenser running from the junction 
between reaction coil and H.F. choke to L:T.—, or not 
only will rectification efficiency be marred, but smooth 
reaction will be unobtainable. Finally, a choke filter 
output circuit is included. This is really a necessity if 
a proper power valve is used, as it should be, in the out- 
put stage. In addition, it will avoid a great deal of 
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possible ‘‘ motor boating °’ trouble if an H.T. battery 
eliminator is used. Be ‘sure, however, to connect the 
loud-speaker between the 2 mfd. condenser and L.T.— 
as shown, and not froni this condenser to H.T. +, thus 
leading the L.F. energy through the H.T. battery. If 
these instructions are followed, the likelihood of trouble 
when using a battery eliminator is considerably lessened. 

Now those who possess a modern receiver employing 
an H.F. stage or stages will desire, in the interests of 
economy, to extinguish the H.F. valve filaments when 
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Fig. 4.—Modified form of the * Economy Two” circuit showing adaption for pick-up device. ho 


using the gramophone’ pick-up. If a separate rheostat 
is provided for the H.F. valves nothing is easier, but 
cannot we devise some simple means of accomplishing this 
automatically as we thrust in the plug attached to the 
pick-up device? Yes, indeed, we can, but ‘upon 
turning our attention to the ‘‘ Everyman Four,” for in- 
stance, to see exactly how this can be done, we see: with 
dismay that the grid coil of the detector valve is immov- 
able, it not being of the plug-in variety, and so on the 
surface it looks as if we can no longer use the plug-in 
system for the pick-up device. We can save the day, 
however, by attaching the pick-up device to a telephone 
plug and inserting a jack into the low potential end of 
the detector valve grid tuning circuit, as is shown in 
Fig. 5 (a). A careful study of the diagram will show 
us that on inserting the plug from the pick-up device not 
only is the filament of the H.F. valve extinguished, but 
the negative potential of the grid is halved by! the 
automatic cutting out of the small single-cell, dry. 
battery G.B.,. ‘Thus, supposing our detector valve) is a 
D.E.5B tequiring 3 volts for anode bend rectification ipur- 
poses, 14 volts of this will be provided by G.B.,, which. 
will be in operation when the plug from the pick-up 
device is mot inserted, and the remainder from a 1}volt 
A2 
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tapping from the normal grid battery, G.B.,. Insertion 
of the pick-up plug cuts out G.B.,, thus reducing the 
grid bias to 14 volts and converting our D.E.5B from . a 
rectifier into an amplifier. 

This scheme possesses, « ‘however, one very grave dis- 
advantage, and another which is less a matter of import- 
ance than of convenience. To take the smaller point 


first, it will be perceived that.this scheme iñvolves the use 


of yet another small separate battery, namely, G.B., 

This is relatively unimportant, but still it is a nuisance, 
for instance, to. the man who prefers to use a small 20-volt 
H.T. accumulator or one 20-volt dry battery for all 
his grid bias purposes rather than a motley collection of 
separate dry cells. The important point, however, is 
this: what is going to happen if we use, as in all prob- 
ability. we shall, one of the high-impedance high-magni- 
fication-factor valv es which rectify at about 1} volts and 
require ł volt bias when used as an amplifier? Not 


only do we require # volt at G.B.,, but we require, as it. 


were, a half-cell tapping in G.B., as well if this scheme 
jis to be used. Is there then no solution? Fortunately, 
there is, and a very simple one, too, which will at the 
same time rid us of. the superfluous and undesired G.B., 
The solution will.at once be revealed by carefully 
studying Fig. 5 (b). -Here we have a 20-volt grid bias 
battery serving our L.F. valve, or valves, wa the “wander- 
plug P,. 
means of: the wander-plug P, two 5-megohm resistances 
in series with each other. Now. it will be obvious that 
if a 14-volt cell is shunted 
across both of them in series, 
the difference of potential 
existing between the positive 
end of the grid battery (in 
other words, I.T. negative) 
and the junction between 
these two resistances will þe 
half this value, namely, 2 
volt. Now, by connecting the 
jack as shown. it will be 
noticed that normally when 
no plug is inserted in the 
jack the left-hand resistance 
is short-circuited, and in 
reality only the right- hand 
resistance is left shunting the 
whole of the 1}-volt ‘cell. 
The- junction between these 
two resistances will now be 
t volts more negative than 
T.—, and the grid will 
have a negative bias of 14 
volts, which is in order for 
rectifying. Insertion of the 
plug- from the gramophone 
pick-up. device will first put 
the pick-up jinto circuit, 
secondly switch off the H.F. 
valve filament, and thirdly 
will remove the short circuit 
from the left-hand resistance, 


thus halving the negative 
A 23 l 


Across the first cell of it are connected by 
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LiST OF PARTS FOR GRAMOPHONE SET. 
I Gramophone motor and accessories _ 
(L. E. Jaccard, 19, Clerkenwell Road, E.C.1 ). 
1 ft. of 11/16 in. brass tube. 
6 ins. of 5/8 in. brass tube. 
6 ins. of 7/8 in. brass rod. 
: 6 ins. of } in. steel rod. 
: 4 rubber stops. 
: Scrap brass for constructing stirrup, ete. 
Wood Jor cabinet. 


Approximate cost 32]-. 


bias on the grid to # volt. The arrangement is, in fact, 
nothing more than a fixed potentiometer automatically 
operated by the jack. In practice it works very well. 
Jt is equally effective for use with a valve of the D.E.5B 
type which requires 3 volts when used as a rectifier and 


I$ volts as an amplifier, although in this latter case the ` 


system 1s not absolutely indispensable as it is in the case 


of the other class of valve mentioned, and serves only the: 


purpose of eliminating the annoying extra-battery G.B., 
In this case, of course, the wander-plug P, will be set 
at the second (3-volt) tapping from the positive end of 


` the grid battery. 


The resistance of the potentiometer is such that a 


negligible current is taken from the grid battery. . In- - 


deed, this current, a small fraction of a microampere, 
will, if anything, improve the standing life of the cells. 


Fig. 5.—(a) Adapting an “H.F.” E for a pick-up device; ; (b) The same circuit adapted for 
a without extra geia battery. 
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Selfzcontained Receiver of High=quality Construction and Finish. 


ERRY springs are known the world over, and it is 

| evident that the same painstaking methods which 

have ensured success in this branch of manufacture 

are being applied to the firm’s recent efforts in the field 
of wireless receiver construction. 

Two valves are employed, the first a reacting detector 
and the second a low-frequency amplifier with trans- 
former coupling. A combination of capacity and mag- 
netic reaction gives smooth control of regeneration over 
both wav elength ranges, the change-ov er from the normal 
broadcast range to Daventry being effected by a low- 


“4 


| 
a 
ij 
| 
i 
= 


Accessibility of interchangeable components is a noteworthy feature 
of the Terry Two-valve set. Note separate compartments for H.T. 
and L.T. batterles. 


‘miles from 2LO by judicious use of reaction. 


-e aS. 


capacity switch on the front panel. When in the centre 


position this switch extinguishes the valve filaments. 


The tuning dials call for special comment. ‘These are 
quite distinctive in appearance, the pointer being some- 
what similar to the hand of a clock. The movement is 
extremely light in action, and there is no trace of back- 
lash in the slow-motion device. We understand that these 
dials are available separately, the price being 7s. 6d. 

An exantination of the interior of the set revealed that 
only the best class of components has been used in the 
circuit. The quality of reproduction was excellent, and 
it was noted that a Marconiphone ‘‘ Ideal ” transformer 
has been used to couple the valves. | 

An excellent programme service was obtained in London 
from 2LO, 5GB, and 5XX, and no difhculty was experi- 
enced in separating the two low-wave stations at 3} 
At greater 
distances from the local station the reception of foreign 
staticns should be possible during broadcasting hours. 
but inside a radius of § miles it would be necessary to 
wait for the local station to close down before attempt- 
ing long-distance reception. 

Although 2-volt valves are normally recommended, 
other types may be used after substituting suitable fixed 
resistors. These are conveniently mounted on the yalve 
panel, and can be seen behind the valves in one of the 
photographs. The grid battery is equally accessible. 
being fixed to the side of the valve compartment. Having 
niounted all interchangeable components in accessible post- 
tions the remainder of the circuit has been enclosed bv 
a dust-proof cover. 

The price of the receiver, complete with Mullard P.M. 
valves, Hart 2-volt, 40o-amp. accumulator in glass case, 
and Ever Ready H.T. battery is £16 ros. The loud- 
speaker and royalty are charged as separate items. The 
set is made by Messrs. Herbert Terry and Sons, Ltd., 
Redditch. 
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Events of the Week in Brief Review. 


NO OFFENCE MEANT. 


“Let your friends listen,’’ is the 
motto for National Wireless Week, 
whieh opens on November 12th. It is 
understood that the phrase is not intended 

* to hurt the susceptibilities of the oscillat- 
ing fraternity. | eae 
BRISTOL RADIO WEEK. 


Arrangements have been completed for 
a “radio week ”? to’ be held in Bristol 
from November 20th-26th. Special pro- 
grammes will be broadcast from Bristol 


throughout the week. 
o000 


FIRST CATCH YOUR HARE! 


Prizes have been offered by an Ameri- 
can paper for the best suggestions for 
making use of burnt-out valves. The 
competitors’ main difficulty, in these days 
of high-quality valves, will be to find a 
burnt-out specimen ! ° 

= 0000 | 
P.O. WIRELESS EXPANSION 
i IN AUSTRALIA. 


Australia’s growing use of.wireless is 
- reflected in'the announcement that the 
Commonwealth Government is creating a 
separate branch of the Post Office to deal 
witb wireless activities. A “chief 
inspector, wireless branch,” has been 
appointed to control a staff which will be 
independent of the telegraph branch. 
ce) 


FOUR DAYS MORE AT MANCHESTER. 


Amateurs from all parts of Northern 
England are still flocking to the Man- 

chester Wireles Show, now being held. in 
the City Exhibition Hall. Closing day is 
next Saturday, November 5th. 

Capt. Ian Fraser, M.P., conducted the 
opening ceremony on Monday, -October 
24th, when he made the suggestion, which 
was immediately complied with, that 
blind persons in the Manchester district 
should be admitted free of charge. 
exhibition has been organised by the 
Manchester Evening Chronicle, and in 
many respecte resembles the recent show 
at Olympia, a number of prominent stand- 
holders at the London show having trans- 
ferred their exhibits to Manchester. 

Readers should make a point of visit- 
ing J'he Wireless World stand, No. 27, 
on which will be found a number of 
receivers recently described 
journal. 
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THE RINGER. 


` The excuse that he had won his crystal 
set at a game of “rings” and did not 
think a licence -necessary was offered by a 
Clonsilla (Dublin) resident last week at 
the Lucan District Court. He was fined 
Ss. and ordered to take out a licence. 
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‘“EVERYMAN FOUR" IN A JACOBEAN 

SETTING. Two views of The Wireless 

World ‘‘ Everyman Four,” constructed by. 

a Birmingham reader, Mr. H. F. Morton, 

and housed in a core designed by his 
wife. 


WIRELESS ON THE SABBATH. 


The Clyde lighthouse keeper, Mr.. 
Norman Shaw, who was recently dis- 


missed from his post for refusing to take 


part in wireless tests from Toward Light- 
house on Sundays, has been refused unem- 
ployment benefit on appeal to the Deputy 
Umpire of the Ministry of Labour. 


show. 


s 


SOUTHPORT WIRELESS SHOW. 


A wireless exhibition will be opened at 
Southport on Monday next, November 
7th. Particulars will be found under 


‘* News from the Clubs.” 
0000 


IS THIS A RECORD ? 


A London wireless enthusiast claims 
that while listening in on a small crystal 
set with an indoor aerial he received a 
long message from Australia by the after- 
noon post.—Sunday Pictorial. 

7 oo0oo0o0 
EXHIBITION IN LEEDS. . 


Enthusiasts in the Leeds. district are 
looking .forward with pleasure to the 
Leeds Wireless Exhibition, which will be 
held in the Fenton Street Drill Hall from 
Tuesday, November 15th, to Saturday, 
November 26th, under the auspices of 
the Yorkshire Evening Post. 

Many prominent firms. will be repre- 
sented, and the B.B.C. will assist by 
showing their latest transmitting appara- 
tus and by broadcasting music from the 


0000 
AMBITIOUS AIRSHIP WIRELESS. 


An aircraft radio transmitter with a 
range of 2,500 miles has been designed for 
installation on the £1,000,000 dirigible 
now under construction for the U.S. 
Government at Akron, Ohio. The above- 
mentioned range has been decided upon 
to provide the airship with means of com- 
munication over a distance equal to half 
the cruising radius, which would enable 
it to be in constant touch with its base. 

ò 9000 
CAPTAIN FRASER ON BRITISH 
WIRELESS TRADE. 


Captain Ian Fraser, in his inaugural 
speech at the Manchester Wireless Exhi- 
bition, paid a tribute to. the quality of 
British wireless products. He said :— 

‘I am driven to the irresistible conclu- 
sion that, although possibly, the home 
market has contracted a little, British 
wireless manufacturers have enormously 
strengthened their hold upon it. This is 
due to the fact that we have concentrated 
upon maintaining the highest possible 
craftsmanship and technique. To have 
reduced the import, of foreign apparatus 
by about half is something of which we 
can very well be proud.” a 
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RELIGIOUS BROADCASTING 
IN NEW ZEALAND. 


A broadcasting station intended solely 
for the dissemination of religious instruc- 
tion and music is to be erected in New 
Zealand, 
the Anglican Broadcasting Association. 
The estimated cost is £8, 000, and the pro- 
moters hope to maintain the station by 
means of subscriptions. 


o0o000 


THE LISTENER’'S PARADISE. 


Has the’ wireless paradise been 
found? According to officers of the Royal 
Canadian Mounted Police it has. The 


delectable spot is said to be at Bernard 
Harbour, in the Canadian North-West 
Territories. for here in broad daylight one 
can pick up London, Dublin, Newcastle- 
on-Tyne, Bournemouth, Glasgow, Bir- 


Sale and Exchange. ` 


This evening (Wednesday), the Totten- 
ham Wireless” Society will indulge in a 
“Sale and Exchange.” Members are 
asked to bring along their surplus com- 
ponents. 

Hon. Secretary, Mr. A. G. Tucker, 42, 
Drayton Road, Tottenham, N.17. 


lem om ele) 


A Lecture in “ Ham ” Jargon. 

A real ‘ dyed in the wool” transmit- 
ter, Mr. J. Hum (5UM), gave an amus- 
ing talk at the last meeting of the 
Muswell Hill and District Radio Society. 
Mr. Hum, who demonstrated with his 
new one-valve transmitter, gave his re- 
marks in the jargon so beloved of his 
tribe, and for the greater part of the 
time the audience were deciphering un- 
familiar names given to familiar articles, 
such as “cans” for headphones, etc. 

The transmitter was not connected with 
the Society’s aerial, but was put into an 
oscillating condition. Among interesting 
experiments Was one in which a wave- 
meter lamp was caused to glow by being 
placed close to the inductance. 

A number of new members have been 
enrolled ‘at every recent meeting of the 
Society, among them being several ladies 
who have enthusiastically taken up wire- 
less as a hobby. Full details of the 
Society, with particulars of membership, 
may be obtained on application to the 
Ilon.. Secretary, Mr. Gerald S. Sessions, 
20, Grasmere Road, Muswell ILill, N.10. 
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Studying Acoustics with Loud-speakers. 


Acoustics, a subject which has loomed 
large in the wireless world since the 
advent of broadcasting, was dealt with 
in a practical manner by Col. F. E. 
Wenger in his lecture before the Stoke- 
on-Trent Wireless and Experimental 
Society on October Sth. The lecturer 
demonstrated with the aid of a large 
number of loud-speakers of various types. 

The lecture was well attended, and it 


was notable that many visitors were 
present. 

Hon. Asst. Secretary, Mr. L. J. R. 
Taylor, Elm Tree House, Penkhull, 


Stoke-on-Trent. 


according to present plans, by — 


“W.W.” SETS ON VIEW. 


The set builder who meets with a 
constructional difficulty often wishes 
than an opportunity existed to inspect 
a completed receiver, which would make 
: matters clear in a few moments Such 
an opportunity is offered by the array 
of recent Wireless World sets which, 
owing to the success of the first display, 
are again on view for the benefit of the 
public at 116, Fleet Street, London, 
E.C.4.- 

A cordial invitation is exfended to 
readers to visit this miniature exhibition, : 
which is open daily from 10 to 6. f 
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mingham, Paris, Berlin, Madrid, and 
other European stations with perfect ease 
on the loud-speaker. Reception condi- 
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Q.R.P. Transmitters. 


A series of tests on 90 metres is to be 
carried out by the Q.R.P. Transmitters 
Society. At their meeting on October 
20th, Mr. Guy (G2CS) opened a discus- 
sion on: the Mesny circuit for short and 
ultva-short wave transmission. 

Hon. Secretary, Mr. C. D. Abbott, 178, 
Evering Road, Clapton, E.5. 

o0o00 
Southport’s Radio Exhibition. 

On Monday next, November 7th, the 

Sra Annual Radio Exhibition will be 


-opened by the Southport and District 


Radio Society at the Temperance Insti- 
tute, London Street. 

The opening ceremony will be per- 
formed at 3 p.m. by Mr. Victor Smythe, 


PT OOOH ROMER ED CO wO Er HET H Mee AH HHH HETOSES HE SHEATHS ES: CHF HEOCSHO ERE SE SEO RUPE CER 


FORTHCOMING EVENTS. 


WEDNESDAY, NOVEMBER 2nd. 


institution of Electrical Engineers, Wire- : 
lers Section.—At 6 p.m. (Light refresh. : 
ments at 5.30.) At the Institution, 
Surrey Place, W.C.2. Inaugural Addresa 
by the Chairman, Lt.-Col. A. G. Lee, 

. O.B... M.C., B.Sc. 

Tottenham Wireless Socicty.—At 8 p.m. 
At 10. Bruee Grove, N.17.. Buainess 
mecen followed by “Sale and Ex- 
chang 

Masarell “Mall and District Radio Society.— 


At 8 p.m. At Tollington School, Tether- : 
down. Demonstration and Lecture: " Op- : 
tical Illusions," by Dr. Leonard Sessions, : 
M.R.CS., ERCP. , : 
THURSDAY, NOVEMBER 3rd. : 
Golders Green and Hendon Radio Socicty.— : 
At 8 p.m. At the Club House, Willificld : 


Lecture: “ Development of 3 


Way, N.W.11. 
Valve,” by Dr. J. A. 


the Thermtonic 
Fleming, F.R.S. 

Stretford and District Radio Society.—Ae 
8 p.m. At 6a, Derbyshire Lune, Stretford. 
Lecture: ‘‘ Mains Units,” by Mr. Bell, 
of E. K. Cole, Ltd. 


FRIDAY, NOVEMBER (4th. 


3 Leeds kadio Saciety.—At Leeds U nicersityo 
Lecture by Mr. A. H. Fisher. : 
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tions are reported to be well-nigh perfect. 

The Royal Canadian Mounted 
would be well advised to keep the informa- 
tion to themselves, otherwise this blessed 
Valhalla of the DX-er may become another 
Klondike. » 


ooo°o 


WIRELESS A HOSPITAL NECESSITY. 


Is a wireless set part of the neccessary 
equipment of a hospital? This question 
was discussed before the Chester-le-Street 
Joint Hospital Board last week, when the 
matron asked that the hospital set be 
brought up to date. 

A member said that it was the business 
of the Board to get the patients well as 
early as possible, and if they could amuse 
them and keep them lively it was to the 
benefit of the hospital and the public. 

The necessary expenditure was agreed 
to. 


i 
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of the Manchester B.B.C. station, and 
the Exhibition will be open on the fol- 


~ lowing days from 10 a.m. till 10 p-m. 


Closing day : Saturday, November 1%h. 

Hon. Secretary, Mr. E. C. Wilson, 
“ Lingmell,? Kirklees Road, Birkdale, 
Lancs. 
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R.S.G.B. Convention at Nottingham. 


Arrangements have been made for a 
‘“ Radio Convention” to be held at the 


Elite, Nottingham, on November 26th, 
from 6 to 9 p.m. (supper, 2s. 6d.). ‘Phe 
programme also includes a visit tv 


transmitter 5NG during the afternoon. 
An imvitation is extended to all members 
of the Incorporated Radio Society of 
Great Britain, and those wishing to 
attend are asked to communicate with 
Mr. W. H. R. Radford, The West Lea, 
Cropwell Butler, Notts, not later than 
November 9th. 


Oo0oco 
Institute of Wireless Technology. 


“ A Note on the Performance of Valve 
Detectors” will be the title of a 
paper by Wiliam B. Medlam, B.Sc., 
A.M.I.E.E., and U. A. Oschwald, B.A., 
to be presented at a meeting of the In- 
stitute of Wireless Technology at 7 p.m. 
on Tuesday, November 8th, at the 
Engineers’ Club. 


Information respecting the Institute 
and its activities may be obtained from 
the Hon secretary at TI, Kingsway, 
W.C.2. 


C000 
Valves in Short-wave Transmission. 

An interesting talk on short-wave 
receiving apparatus was given by Mr. 
J. E. Nickless (2KT), President of the 
Ilford and District Radio Society, at the 
last mecting, describing his experiments 
over a period of two years, Mr. Nickless 
dealing with various kinds of valves that 
had been tried. Six-volt or power 
valves had up to now done the best work, 
but he had found that two-volt valves 
worked quite satisfactorily down to about 


150 metres. 
Hon. Secretary, Mr. H. O. Crisp, 2, 


. Ramsay Road, E.7. 
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October 24th to November 5th. 


New Apparatus to be Seen at the Stands. | 
Many of the components and sets to be seen at the stands were exhibited at the recent. Olympia Show, and have 


consequently been referred to in detail in the pages of this journal. 


To avoid duplication of technical description, 


care has been taken to select only apparatus of new design, much of which is now being shown for the first time. 


BAKELITE-SHROUDED TRANS- 
FORMERS. 


The range of Bowyer-Lowe L.F. 
transformers has been extended to in- 
clude a multi-ratio instrument, giving 
“ step-ups ’’ of from 1.8:1 to 6:1. Low- 
frequency chokes, tapped at a point to 
include a third of the total number of 
turns from one end, thus giving a choice 
inductance values, are of 
similar appearance. All these com- 
ponents are mounted in well-finished 
black bakelite cases, with lugs for hori- 
zontal or vertica] mounting. 

The Bowyer-Lowe Co., Ltd. (Stand 2), 
Radio Works, Letchworth, Herts. 


°A SELF-CONTAINED MAINS 
RECEIVER. 


A set which can be moved from room 
to room and attached to any electric lamp 
socket is certain to appeal to a large 
number of listeners. The Climax re- 
ceiver includes several good points in 
design; it has one neutralised trans- 
former-coupled H.F. stage, with an 
anode bend detector followed by resist- 
ance- and _ transformer-coupled L.F. 
amplifiers in the order given. The two 
condensers are fitted with ‘‘ edgewise’”’ 
dials mounted side by side. This 
arrangement gives almost all the advan- 
tages of single dial control, with the 
additional benefit of allowing the use of 
circuits of reasonably low decrement. 
Waveband change is by means of a 
switch, and there is another switch for 


the filaments, which are wired in series. -> 


Reaction is provided between plate and 
grid circuits of the H.F. valve. <A 
Climax cone loud-speaker is mounted in 
the lid. A similar receiver is made to 
operate on batteries. 

Climax Radio Electric, Ltd. 
6), Quill Works, London, S.W.15., 


ORPHEAN GRAMOPHONE 
'- - ATTACHMENT. 

The loud-speaker manufactured by 
this firm has already been reviewed. in 
The Wireless World Olympia report ; its 
electro-magnet movement, Housed in a 

BI e 


(Stand 


brown bakelite case with suitable sup- 
porting feet, is now supplied as a 
gramophone adaptor at the low price of 
12s. 6d. A larger attachment is sold at 
25s.; it has a large-sized moulded disc 
for adjusting the relative positions of 
pole-pieces and magnets. 

London Radio Manufacturing Co., 
Ltd. (Stand 7), Station Road, Merton 
Abbey, London, S.W.19. 


A BOWL LOUD-SPEAKER. 

The ‘‘W.B.”’ loud-speaker is of the 
free-edge double-cone type, with reed 
drive, and is mounted in an attractive 
bowl-shaped container, made of bakelite, 
coloured to imitate tortoiseshell. An 
ornamental grille of the same material 
covers the opening. 

A similar instrument, enclosed in a 
perfectly plain, rectangular, wooden. case, 
sells at a lower price and is particularly 


well adapted for inclusion in self- 
contained or portable receivers. 
Whiteley, Boneham, and Co., Ltd. 


(Stand 8), Nottingham Road, Mansfield, 
Notts. "4 


G.R. COMPONENTS. - 


Claude Lyons, Ltd., have for several 
years exclusively handled the products 
of the General Radio Company. The 
policy behind the General Radio design 
is not merely to meet the passing tastes 
of the home constructor. They have 
long specialised in the manufacture of 
testing equipments, such as modulated 
audio-frequency oscillators, wavemeters, 
capacity and inductance bridges, and 
valve-testing apparatus. Much of this 
gear, however, comes within the scope 
of amateur requirements, and several 
popular testing instruments will make 
considerable appeal to the experimenter. 
The broadcast and short-wave absorption 
wavemeters, Types 247 and 358, are well 
known, the lAtter accurately covering a 
wave range between 14 and 224 metres. 
Much interest is already being shown in 
even shorter wavelengths, and the need 
for a precision wavemeter is met by a 
new individually calibrated instrument 
having an optimum of 5 metres. Its coil 
is a single turn of jin. silver-plated 


Captain Yan Fraser, M.P., délivering his address at the opening ceremony. On his teft 


is © ounciiler 


Davy, Mayot~Elect of Manchester and the Mayor 


Salford. 
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The Manchester. Show Report.— 


copper tubing, and a glance at the tuning 
condenser, with its double spacing, evi- 
dences a thorough understanding of the 
electrical requirements of condenser de- 
sign. Each wavemeter is calibrated from 
a harmonic; piezo-electric oscillator. It 
sells at 70s. 

Another development of interest com- 
ing from the General Radio Laboratories 
is described as a double-impedance 
coupler. It is used in L.F. circuits in 
place of the usual transformer, and con- 
sists of two separate choke coils for use 


The Bowyer-Lowe bakelite shrouded L.F. 
transformer with tapped windings. 


in the anode and grid circuits, together 
with the coupling condenser, and is 
stated to give a practically uniform am- 
plification between 60 and 10,000 cycles. 
Its principal merit is that the substitu- 
tion of a choke for a high resistance in 
the grid circuit permits of the ready dis- 
charge of the coupling condenser, at the 
same time maintaining a high impedance 
at the input to the next valve. Simply 
explained, the reactance type of leak 
combines a high impedance to alternat- 
ing current, with a low direct-current 
resistance, so that “ blocking ’’ of the 
coupling condenser -is avoided. 

The set of “G.R.” transformers for 
use in the intermediate amplifier of a 
superheterodyne receiver was recently 
examined in operation, and, being the 
heart of a superheterodyne set, can be 


For connection 
socket ; the 


to an electric 
Climax 
receiver. 


light 
self - contained 
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with the assurance that the 


accepted 


completed receiver will function correctly | 


both as to range and quality. The peak 
of the intermediate wavelength is 10,000 
metres. | 


The Orphean gramophone attachment. 


Another useful device among the range 
of low-priced measuring instruments is 
a geared, calibrated condenser giving a 
capacity change of 0.0005 mfd. between 
15 and 95 divisions or a 100 scale. If 
used in the circuit of a simple valve 
osciliator, capacity measurements can be 
read off from the scale by connecting the 
condenser to be measured in parallel 
across its terminals and noting the dif- 
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Made 
by Whiteley, Boneham & Co., Ltd., with 
a bowl container of bakelite. 


New design cone loud-speaker. 


ference in reading. For this purpose, 
therefore, the plates follow a straight- 
line capacity law, and the movement is 


‘protected in a black crystalline-finished 


case. Much space in a well-prepared 
catalogue is taken in referring to the 
many types of receiving and laboratory 
condensers. 

Mention here of the rheostats and 
potentiometers will be appreciated by 


those “wanting instruments of this class 


a 
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for use in conjunction with testing ap- 
paratus. The general build of the Type 
214 potentiometer is very different from 
those usually supplied for constructing 
broadcast receiver apparatus. It is of 
larger diameter, has liberal current- 
carrying capacity, both in the wire and 
the rubbing contact, and has a smooth 
and noiseless action. The spindle is re- 
versible for panel or baseboard mount- 
ing, and its price is 13s. 6d. 

For use with valve oscillators and 
transmitting sets is a range of hot-wire 
ammeters and milliammeters with flush or 
raised mountings, or completely insu- 


~ 
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The inexpensive G.R. calibrated con- 
denser on the stand of Claude Lyons, Ltd. 


lated in a moulded case with baseboard 
terminals. Prices range between 
32s. 6d. and 47s. 6d. ® 

Claude Lyons, Ltd.. (Stand 13), 76, 
Old Hall Street, Liverpool. 


‘TRUE SCALE” COUPLING. 

Careful investigation shows that a 
number of manufacturers are replacing 
the usual grid leak in L.F. choke-coupled 
circults by a choke of high inductance, 
the claim being made that, should a 
charge accnmulate on the coupling con- 
denser, it is immediately dissipated, 
owing to the comparatively low D.C. re- 
sistance of the choke; furthermore, it is 
possible to use a coupling condenser of 
somewhat higher value than usual and 
thus prevent a cut-off of the lower fre- 
quencies. Provided that the impedance 
of the grid choke is high as compared 
with that of the anode choke, and pro- 


` 
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The Canotex Isodon of Clande Lyons, 


Ltd. A neutralising condenser for panel 
mounting with screw-on adjustment 
cover. ate 
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The Manehester Show Report.— 


vided that it has a low  self-capacity, 
there should be some gain in employing 
this method of coupling when powerful 
signals are being handled. 


General Radio inductance former and 
mount. 


Company, following the practice of H. P. 
Donle, an American engineer, have modi- 
fied his | 
arranged that the anode choke is tapped 
to produce a step-up by auto-coupling, 
the ọverall amplification of a stage being 
considerably in excess of the amplifica- 
tion factor of the valve. This method of 
L.F. amplification should interest the 
- keen experimenter in search of unortho- 
dox circuits. The prices of the tapped 
anode auto-choke and the grid choke are 
12s. 6d. each. < 


SELF-SUPPORTING COILS. 


A series of coils supported on thin cel- 
luloid formers are now on the market. 


jonerne nea E p @ ay a e 


The G.R. H.F, choke coil. 


The short-wave types are- solenoid- 
wound, while the long-wave are bank- 
wound, and proyision is made for inter- 
changeability by a supporting bakelite 
strip on each coil with six contacts 
which register with six laminated springs 
on a Standard base. “To prevent strain- 


B 3 


The Formo 


“viewed in 


dual-impedance coupling and: 
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ing the windings when changing coils, a 
small lever is provided which immedi- 
ately releases the coil.—7he Formo Com- 
pany (Stand 15), Crown Works, Crickle- 
wood Lane, London, N.W.2. 


CARBORUNDUM CIRCUITS. 


The Carborundum Co. has produced an — 


interesting booklet entitled ‘‘ Carborun- 
dum in Radio,’ giving data regarding 


the rectifying properties of this substance,’ 
and also a number of circuit diagrams— 


or, rather, practical wiring plans—show- 
ing the uses of their well-known perma- 
nent detector in crystal and valve-crystal 
receivers. The crystal set can be speci- 
ally recommended ; it is not far short of 
the mark to say that the circuit adopted, 
which includes a loosely coupled and 
separately tuned aerial circuit, with de- 
tector and telephones tapped across one 
half of the secondary coil, represents the 
most selective arrangement which is con- 
veniently possible in a receiver not using 


valves. 
Other sets and amplifiers employing. 
the Carborundum resistances and resist- ‘ 


ance-capacity coupling units already re- 
The Wireless World are 


shown. It may be added that these units 
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Hot wire aerial ammeter available with 
maximum scale readings of 100 milli- 
amps. to 10 amps, (Claude Lyons, Ltd.). 


include a 0.5 megohm anode resistance, a 
0.002 mfd. condenser, and a 2 megohm 
leak. | 

T'he Carborundum Co., Ltd. (Stand 16), 
Trafford Park, Manchester. 


BAFFLE FOR MOVING COIL LOUD- 
SPEAKER. 

The undoubted superiority of reproduc- 
tion to be obtained from a moving coil 
loud-speaker has roused the envy of many 
listeners who have perhaps only .been de- 
terred from constructing one because of 


the ugliness of a plain baffle which would / 


be an eyesore in a drawing-room. Messrs. 
Tutills have produced a highly artistic 
baffle in dark polished wood which stands 


on four legs and might well be taken for © 
The circular hole for the. 
cone is surrounded by a wooden frame- 


a fire-screen. 


work which carries a diaphanous silk 
curtain which further disguises the equip- 
ment. With a little ingenuity the pot- 
magnet could also be concealed, with the 
result that a home-constructed moving 
coil speaker need not be open to the 
objection already put forward. 
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TINGL WIRE STRIPPER. 

This efficient and neat wire insulation 
remover, which should be found in every 
experimenter’s. workshop, consists of a 
strip of metal with a V-shaped cut ma- le 


The Formo tapped -L.F. inductance for 
choke coupling. 


at each end; the metal -is permanently 
bent round into the shape of a V, and 
when the jaws are pressed tightly to- 
gether a small diamond-shaped space: is 
left at the centre of the two over-lapping 
Vs which ensures that, while the insula- 
tion is effectively stripped, no damage is 


~ done to the conductor. This useful little 


tool sells at 6d. 

COLVERN HIGH-FREQUENCY 

This interesting and somewhat un- 
orthodox choke has a multi-slot winding 
on a moulded bakelite former. There 
are actually three distinct windings for 
long, medium and short- waves which can 
be brought into action at will by removy- 
ing the choke, rotating it, and reinsert- 
ing it again into its base. Such a simple 
means of providing for every wavelength 
will appeal to the amateur who employs 
Reinartz type reaction, choke-feed 
coupling after a H.F. valve, or a choke 
to prevent any H.F. .components from 
entering the L.F. amplifier. 


Formo grid clrecuit impedance for use in 
place of tue grid leak in choke-couplied 
` L.F. amplifiers. 


604 


The Manchester Show Report.— 


COLVERN GRID VALVE HOLDER. 

This holder, a clean bakelite moulding, 
designed to take the 8.625 type of valve, 
is split at a point about half-way across 


Fire-screen form of loud-speaker baffle 
on the stand of Tutills, Ltd. 


the moulding, so that the necessary 
metal-screening plate can be held rigidly 
when the two halves of the holders are 
clamped togetrer. It possesses the im- 
portant merit of permitting easy insertion 
of the valve without making use of flexible 
connections. The actual contact support- 
ing pieces can be removed and remounted 
so that the brackets can be secured at 
right-angles to the panel. 

Tutills Limited (Stand 18), 7-9, Swan 
Street, Manchester. 


BECOLLETTES. 
Ebonite strip, tube and rod in odd 
lengths is now being put up by this com- 
pany, in 1s. 6d. and 2s. 6d. packets. The 


amateur should find a large number of. 


uses for these small pieces of ebonite, 
which are of the same guaranteed 
quality as the standard panels. Ter- 


minal strips, supports for valve holders, 
bushes for metal panels, and many other 
applications at once suggest themselves. 


COIL- FORMERS. 

The Becol coil former, with provision 
for six tappings, will be found extremely 
transformers in 


useful for H.F. which 


o 
~~ wo” 


Tinol wire stripper, a simple device for 
removing insulation without damaging 
the conductor. 


neutralisation is carried out. A refine- 
ment is to be found in a_pin-and-slot 
mounting which prevents the accidental 
reversal of windings through 
the former the wrong way round. 

The British Ebonite Co., Ltd. (Stand 
20), Nightingale Road, Hanwell, London, 


inserting ~ 
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BATTERY CABLE. 

Of special interest to constructors is 
the ‘‘ Goltone ’’ Multiple conductor flex- 
ible radio cable. It is made up with 
from five to seven separate leads, each 
rubber-covered and braided in distinc- 
tive colourings. These strands are laid 
together, and braided overall. The price 
of the six-way cable is 1s. 14d. a yard. 
The same firm also manufacture ready- 
made battery cables fitted with spade 
terminals and wander-plugs in assemblies 
having from four to seven separate con- 
ductors, as well as several varieties of 
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vided with Barraclough’s own pick-up, 
which can be swung so as to be used 
alternatively with two turntables; this 
would appear to be an important develop- 
ment which will help to popularise the 
gramophone amplifier in cinemas, etc., 
where a delay in changing records on a 
single turntable would be a distinct 
handicap. ey 

The L.F. amplifier is ambitious and 
designed for handling very large 
volume. Ths signals from the pick-up 
are supplied to an input transformer, and 
thence are amplified by seven valves 


re Colvern screened valve holder. 


twin twisted flexibles in various colours. 
Triple flex, with braided coverings in 
black, gold and red, is a really useful 
innovation, and should prove particularly 
helpful in making connection to H.T. 
batteries when two separate voltages are 
required. | 

A simple and inexpensive D.C. elimina- 
tor is also exhibited; it gives an output 
of approximately 15 milliamperes at 100 
volts. | 

Waerd and Goldstone, Ltd. (Stand 21), 
Frederick Road, Pendleton, Manchester. 


Goltone D.C. battery eliminator. s 


REPROVOX GRAMOPHONE AMPLI- 
FIER EQUIPMENT. 


This company has paid a great deal 
of attention to the development of heavy- 
duty gramophone amphfiers for use in 
cinemas, dance-halls, etc. The small organs 
and orchestras which are to be found in 
public places of entertainment can, with 
advantage, be supplemented by a series 
of loud-speakers, and for this purpose 
the amplifier equipment under discussion 
can be employed, using a microphone at 
the input. = 

The self-contained pedestal cabinet for 
gramophone amplification can be ob- 
tained as a standard model, and is pro- 


which are choke-coupled by a system 
which avoids tho use of grid leaks. There 
are actually four stages of choke- 
coupling, the first three stages employing 
one valve each and the last stage having 
no fewer than four L.S.5A valves in 
parallel. The L.T. and H.T. require- 
ments are supplied by-a Crypto motor 
generator giving two outputs. The 
design of eliminators for such large cur- 
rents 1s a problem of-no small-magni- 
tude, but great advance is being made 
with the use of: Raytheon tubes. j 
Messrs. Barraclough have a compre- 
hensive display of Burndept apparatus. 


`G. D. Barraclough (Stand 22), 16-18, 
Moult Strect, Cross Street, Manchester. 


The Goltone wave trap of Ward & 
Goldstone, Ltd. 
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PHILIPS D.C. ELIMINATOR. 
This instrument is arranged for con- 


nection to a lamp socket by means of a 
flexible lead and plug. It gives two 


gh’s h ut ramophone 
amphifier.” Note thie. two” turntables. 
high-tension voltagé outputs, which are 
controlled by variation of tapped wire- 
wound series resistances. On a 220-volt 
supply, the highest voltage obtainable 
under normal conditions will be about 
140, thé output at 120 volts being 20 
milliamperes. Due to the method of 
voltage reduction which is 
, two separate smoothing chokes are neces- 
sary; judging by the weight of the unit, 


~- 


Thé Phitips D.C. high tension battery 
. @liminator. 


these are of liberal design, while it is 
stated that condensers totalling 8 mfd. 
aré used. 


H.T. AND L.T. GHARGER. 


This Philips appliance consists of a 
rectifying unit suitable for charging 
both L.T. or car batteries with from one 
to six cells at 1.3 amp., and H.T. bat- 
teries up to 120 volts; at this’ voltage the 
charging rate is 60 milliamperes, which is 
increased’ as the number of cells is re- 
duced. A special valve (Type No. 
1010) is used, together with a resistance 
lamp. The apparatus is contained in a 
perforated aluminium case, the switch 


BS 


employed, ` 
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for making the necessary circuit changes 
for operating the device with H.T. or 
L.T. batteriés being included in a small 
external moulded case connected in the 
leads. 

Another new production is a gas-filled 
lightning arrester for the protection of 
apparatus from atm»spheric discharges. 
This piece of apparatus comprises two 
spaced electrodes enclosed in a sealed 
glass container; the space between them 
is normally non-conducting, but breaks 
down on the application of voltages in 
the order of hundreds. Arrangements of 
this kind have several advantages over 
protective spark gaps in air. 

Philips Lamps, Ltd. (Stand 24), 2-3, 
Lofthouse Court, King Street West, Man- 
chester, and 147, Charing Cross Road, 
London, W.C.2. 


A Philips rettifief for charging both H.T. 
and L.T. accumulators from A.C. supply. 


AMPLION PUBLIC ADORESS SYSTEM. 


The Amplion speech amplifier is 
primarily designed for operation in con- 
junction with a microphone or gramo- 
phone pick-up, although it may be con- 
nected to a radio receiver. A total of 
five valves are employed ; that in the 
first stage is an L.S.5B, while 


L.S.5’s are used in the remaining positioiis ; 
the last pair are in parallel. Iritervalve 
coupling is by a combination of choke 
and transformer, volume control being 
obtained by tapping off any desired pro- 
porticn of the total L.F. potential 
developed across the choke in the anode 


‘a nae a n a oe owas. 
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Details of the mounting of the M.P.A. 


loud-speaker drive unit. The cork pads 

are shown which support the edges of 

the cone. 
circuit of the first valve by means of a 
stud switch. 

Two meters are fitted; the first shows 
the voltage across the valve filaments and 
the other normally indicates total anode 
current, but can be switched into the 
plate circuit of the output valves, thus 
acting as an overload indicator. 

The instrument is designed to operate 
four large loud-speakers, giving a sufti- 
cient output to render speech audible to 
assemblies of as many as 4,000 persons 
in the opea air. For still larger gather- 
ings, an additional amplifier is available 
with sets of output valves in parallel for 
operating extra loud-speakers. 

Grakam-Amplion, Ltd. (Stand 28), 10, 
Whitworth Street West, Manchester, and 
25-26, Sarile Row, London, W.1. 

M.P.A. LOUD-SPEAKERS. 

These are made in three different types, . 
which are, however, similar in essentials. 
The simplest and cheapest is the 
“ plaque” model, which may be 
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The Amplion public address amplifier. It is fitted with a tone control device. 
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stood on a shelf or table, or hung ona wall. 
The cone is mounted on a wooden board - 
with its apex outwards; its edge is free 
where it is 


except at four points, 


A handsome Caxton 
pedestal cabinet, 


attached to thin flexible tongues of wood 
formed by making cuts in the supporting 
board to which the electro-magnetic 
drive unit is attached. The adjusting 
knob projects through the back. ` 

The more expensive models are 


mounted with open grilles at back and 
front. 

It is understood that these instruments 
are being demonstrated during the ex- 


Mabe Stes 


The Blue Spot differential loud-speaker 
* unit with cover removed. 


hibition at 250, Deansgate, Janchester. 
M.P.A. Wireless (Stand 29), 62, Con- 
duit Street, London, W.1. 


CAXTON CABINETS. 


The Caxton pedestal cabinet, in Chip- 
pendale style, will appeal especially to 
those whose esthetic sense is liable to 
be offended by the appearance of the 
ordinary wireless receiver. Standing 
about 3 feet high, it provides ample space 
for a panel of the largest size ordinarily 
used, and also for batteries or eliminator 
in a lower compartment. There is a drop 
front giving access to the apparatus. 
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Workmanship and finish is of a „high 
order. 

Caxton Wood T'urnery Co. (Stand 31), 
Maket Harborough. 


BALANCED ARMATURE LOUD- 
SPEAKING UNIT. 

Differential loud-speaker movements 
have the important advantage over the 
more ordinary type in that the impedance 
of their windings at a given frequency is 
not sensibly changed by movement of the 
armature under the influence of signal 
currents. The ‘‘ Blue Spot ”? instrument 
is made with an exceptionally large per- 
manent magnet, between the four pole- 
pieces, on which is mounted the arma- 
ture; its movement is transmitted to the 
cone with which it is intended to be 
used - through a U-shaped metal stirrup 
carrying a threaded rod. A certain 
amount of damping is imposed by an ex- 
tension of this stirrup, which is fixed to 
the frame, thus acting at the same time 
as a support. The unit sells at the low 
price of 18s. 6d.; it is used in the con- 
struction of a loud-speaker of interesting 
design, which is also exhibited. Its cone 
is supported at the edge by leather, and 
is also stiffened by a peripheral ring of 
balsa wood, a material of extreme light- 
ness 
TROLITE. 


This is a moulding material of consider- 
able mechanical strength, . with an 


extremely good = appearance. 
itself particularly well to the production 


. of dials, knobs, switch parts, etc., a large 


number of specimens of which are ex- 
hibited. It is also supplied in panels, 
either plain or with cubed and wave-form 
surfaces, as well as 
in mahogany and 
walnut colourings. 


Te O F.. A. Hughes 
and Co., Lid. 
(Sland 32), 204-206. 
Great Portland 
Street, London, 
W.1, 
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A.N.P. FOUR-VALVE SET. 


Those amateurs who have A.C. lighting 
mains should not fail to examine this con- 
structor’s set which is wired to take the 
new Cosmos _ indirectly-heated cathode 
valves, together with the A.N.P. coils, 
both of which, components were described 


Cosmos A.C. valve transformer. 


in detail in Phe Wireless World of 
September 21st and September 28th, 1927. 
Owing to the large emission which is ob- 
tained. from their. specially constructed 
filaments, the mutual conductance of 
Cosmos ‘Shortpath valves is- very high, 
and a receiver containing these valves is 
likely to be more efficient than one con- 


The several types of loud-speakers shown on the Celestion stand. 
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taining ordinary valves. The circuit used 
is one stage of H.F. employing the choke- 
feed method of coupling, neutralisation is 


a 
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For the nutsery—one òf the many artistic 
fortns . of loud-speakers produced by 
Artandia. ` 


effected by earthing the centre point of 


the tuned anode coil, and reaction is pro- 
vided by capacity control from the 
detector platé circuit. So fhat a minimum 
reaction effect is always present, a small 
condenser of 0.00002 mfd. is connected 
between the grid and plate of the detector 
valve, which is of the leaky grid type. 
The two L.F. stages are resistance- 
capacity coupled, the necessary coupling 
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units being housed within the moulded 
bases of the valve holders, a refinement 
which makes for a considerable saving of 
space. Another feature which saves 
space is the fact that the A.N.P. coils 
used are astatically wound and can be set 
on the baseboard quite close to one 
another and with axes in the same plane 
withont fear of interaction. Provision is 
made for short and long waves, and since 
loose coupling is employed selectivity 
should be of a high order. 

The company supply suitable H.T. and 
L.T. eliminators for this set. 

Metro-Vick Supplies, Ltd. (Stands 34 
and 35), 14, Long Millqate, Manchester, 
and Atlas Works, Trafford Park, Man- 
chester. 


INEXPENSIVE VALVES. 

The firm of Radions, Ltd., are produc- 
ing a comprehensive range of valves with 
filaments rated at 2, 4, and 6 volts. These 
are priced at 7s. 6d., power or super- 
power valves being a shilling extra. The 
approximate stated characteristics of 
several of the more generally useful types 
are as follows :—Two-volt H.F. amplifier : 
filament current, 0.15 amp., impedance, 


607 
same class dre, respectively, 0.34 amp., $, 
and 3,000 ohms. | 


_Ratlions, Lid. (Stands 38 and 39), Bol- 
lington, near Macclesfield. 


‘ 


o 
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The new type Atlas short-wave ¢dil. 
THE NEW “EVERYMAN FOUR.” 
his screened grid vałve set, as 
described in The Wireless World, is being 
shown on this stand. The copper screen- 
ing box with lid can be obtained separ- 
ately should constructors wish to build 
their own receiver. 

The Peto-Scott Co., Ltd. (Stand 49), 
77, City Road, London, B.C.1. 


Valve érystal recefvét with valveless amplifier. 


28,000 ohms, amplification factor, 13.2. 
‘Power val@é: filament current, 0.3 amp., 


impedance, ` 8,200 ohms, amplification 
factor, 5.3. The 4-volt H.F. valve has the 


same characteristics as the 2-volt type, but 
-jts“filament- ¢éonsumes.0.1 amp.; while the 


power valve. passes 0:15 amp., and has an 


amplification factor: of 7.5, with an imped- 
' ance Of 8,000 chms.. ; A 6-volt valve, with a 


filament consumption. of 0.25 amp., has an 
amplification factor of 20 and an imped- 
ance of 27,000 ohms, while the figures 
applying to the super-power valve in the 


SHORT-WAVE COILS. 

Realising the, potentialities of short 
wave work, this company has designed 
a set of four coils suitable for wave- 
lengths between 15 and 100:metres. . The 
mounting is arranged with the ordinary 
standard plug and socket screwed into 
a porcelain holder which as an insula- 
tion is very Satisfactory, as its dielectric . 


‘properties remain constant for -a long 


period. ‘Tinned copper wire of about 17 
gauge is used, and the spacing 1s about 
a diameter and a half; the turns are 


~ 
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air-spaced and supported at four points 
by narrow strips of insulating material. 
With each set of coils a fully instructive 
pamphlet, giving a list of short-wave 
. stations, is included; the circuit advised 
consists of an aperiodic aerial coil 
coupled to a tuned grid coil associated 
with which is a Reinartz reaction coil. 
The four coils retail at 10s. 
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Atlas A.C.12 Eliminator arranged for full 
wave rectification and provided with 
three H.T. tappings. 


SELECTATUNER. 


Probably the most popular type of set 
for receiving a number of stations on 
the loud-speaker is the four-valve set 
with one stage of high-frequency ampli- 
fication. An example of this kind of 
receiver is to be found in the Atlas 
‘“Neutrofour,’? which contains a high- 
frequency transformer unit known as the 
“ Selectatuner.” which can be purchased 
separately. The fine-wire primary is 
centrally tapped for neutralisation, though 
it is wound laterally to the secondary, 


The new Mullard screened grid valve. 
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which consists of about 72 turns of 
twin wire wound on a Pirtoid tube of 
Jin, diameter. Variable magnetic re- 
action is introduced at the high-poten- 
tial end of the transformer by means o 


The Brownie tag socket for loud-speaker 
extensions. 
a swinging coil which is panel-controlled. 
The transformer, which is wound for 
short waves, is provided with brackets 
to screw down to a baseboard, so that 
loading is necessary for long waves. 
H. Clarke and Co, (Manchester), Ltd. 
(Stand 48), Atlas Works, Hastnor Street, 
Old Trafford, Manchester. 
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ments or, more correctly, the heating 
elements are fed with A.C., stepped 
down to a suitable voltage; a second 


winding on the same transformer feeds 
the filament of an H.T. rectifying valve, 
and a third supplies its anode current. 
A common H.T. voltage is applied to 
all the valves in the receiver proper. 
Users of the Marconi screened valves 
are catered for with sets of parts for 
four- and five-valve receivers; the latter 
has two H.F. stages and is of special 
interest at the present time. Inter- 
changeable astatic coils are used in grid 
and-tuned anode circuits, and the aerial 


is directly coupled through alternative 
series condensers of 0.00005 and 0.0001 


mfd. Each H.F. stage is shielded by 
means of a vertical metal screen. The 
detector operates on the bottom-bend 


principle, consequently a valve of com- 
paratively low impedance (a D.E.L,610) 
is recommended by the makers for this 
position, as there is an L.F. transformer 
in its anode circuit. The succeeding 
L.F. amplifier is coupled to the output 
by means of a resistance. 


The Marconiphone Co., Ltd. (Stand 
49), 10, Dolefield, Manchester. and 210- 


Brownie low-frequency transformers. 


NEW CONSTRUCTOR’S SETS. 

The Marconiphone Company has ex- 
tended its range of .sets of parts for 
home constructors by adding five new 
models. There are two D.C. mains sets, 
the first of which is a detector with two 
L.F. stages, and the second a similar 
arrangement with the addition of a neu- 
tralised tuned anode stage. Filaments 
are connected in sevies, while reaction is 
included in each case. 

_ Most of our readers are aware that the 
Marconi K.H.1 valve, with indirectly 
heated cathode, which was introduced 
shortly before the Olympia Show, has 
infinitely better characteristics than even 
the best ordinary valve of its.class; for 
an A.C. resistance of 30.000 ohms its 
stated voltage factor is 40. Advantage 
is taken of its properties in the K.2 four- 
valve receiver, for which parts are now 
supplied and which used three of these 
valves. with a K.L.1 in the output stage. 
All the energy consumed is supplied 
from A.C. mains, and the circuit ar- 
rangement comprises a neutralised tuned- 
anode H.F. amplifier, grid detector, and 
resistance- and transformer-coupled L.F. 
amplifiers in the order named. The fila- 


212, Tottenham Court Road, London, 


W.1. 

NEW SCREENED VALVES, 
The Mullard screened grid valves. are 
new exhibits of outstanding interest. 
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G.E.C. 1 megohm potentiometer specially 
suitable for volume control. 
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They are made with filaments havıng 
2-, 4-, and 6-volt ratings, the first 
mentioned consuming 0.15 amp., and the 


others 0.075 amp. The amplification factor 


is given as 200, with.an impedance of 
250,000 ohms in the case of the 2-volt 
type; that of the others is given as 


The new G.E.C. 


electrically driven 
gramophone pick-up equipment. 


200,000 ohms. The valves are mounted 
on the usual four-pin base, in which 
what is normally the anode pin is con- 
nected to the screen. The plate is joined 
to a terminal carried on a bakelite mould- 
ing secured to the top of the bulb. 
Fuller information regarding these new 
products is awaited with interest; un- 
fortunately, due to the fact that the glass 
is almost completely obscured. in the 
“* gettering ’’ process, it was not possible 
to obtain an accurate idea of the dis- 
position of electrodes and screen; this 
latter, however, seems to be considerably 
larger than in other valves of simila 
type. . 
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Igranic long-wave portable. It is 
f - operated by a single control. 


A demonstration receiver, showing how 
easily existing apparatus may be modi- 
fied for use with these valves, is on 
show. The set has one H.F. stage, 
coupled by means of a tuned anode cir- 
cuit. 
very small amount of screening—merely 
a vertical metal plate—is provided be- 
tween grid and plate coils. It would 
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It is noted with interest that a- 
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thus appear that it is an easy matter to 
obtain stabilty when the new valves are 
used, but it is assumed that more com- 
plete isolation of the circuits would be 
necessary when a system of coupling 
giving a lighter aerial load is adopted ; 
in the set under discussion the aerial is 
tapped direct to the centre point of the 


grid coil, so its damping effect is by no. 


means negligible. 

Mullard Wireless Service Co., Ltd. 
(Stand 51), Mullard House, Denmark 
Street, London, W.C.2, and 13, Deans- 
gate, Manchester. 


BROWNIE L.F. TRANS- 
FORMERS. 


Apart from sets and components 
already described in this journal, 
a new low-priced L.F, trans- 
former: in a moulded case, with 
shrouded terminals, is exhibited. 

A neat and inexpensive 
“ gadget” which will facilitate 
the wiring of loud-speaker or 
telephone extensions is also 
shown. It consists of a circular 
moulding 2in. in diameter and 
gin. in depth, carrying terminals 
for connection to line wires 
ERAN 
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which slots and 


(for 
two parallel-connected pairs of spring 
sockets for taking standard phone tags. 
The fitment may be secured to a wall or 
skirting board by 'means.of a single. 


are provided) 


The Cossor A.C. battery eliminator. 
A full wave gow dacharge rectifier 
f g 8 used. - 


N 
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screw, which is -provided. Positive and ` 


negative sockets are marked. 

Brownie Wireless Co. of: Great Britain, 
Ltd. (Stand 52), Nelson Street Works, 
Mornington Crescent, N.W.1. 


-FOR USE WITH GRAMOPHONE 
PICK-UPS. 


At the stand of the General Electric ' 


Company is a new electrically operated 
gramophone mechanism, less horn, and 
fitted with a special tone arm. Drive is 
obtained from an electric motor of the 
‘universal type for use with A.C. or D.C. 


-i 
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8.5 metre transmitter built 
with Igranic components. 


supply. A novel feature is that the 
motor is started and stopped by the tone 
arm engaging upon levers mounted near 
the edge of the 12in. turntable. The 


‘price: is 6 guineas. 


General Llectric Co., Ltd. (Stand 55), 
Magnet House, Kingsway, London, 
W.C.2, and Magnet House, Victoria 
Bridge, Manchester. 


IGRANIC COIL WINDING. 


Much interest is being shown in the 
automatic machine used for winding the 
Igranic triple section coils. At the 
Igranic stand also is an 8.5 metre trans- 
mitter which transmitting amateurs 
should not fail to inspect; while those 
listeners who have not yet witnessed the 
performance of a gramophone pick-up 
will appreciate the opportunity of exam- 
ining the demonstration equipment in 
operation at the Igranic stand. The 
full range of Igranic components having 
recently been described in these pages, 
mention might only be made of the short 
wave receiving kit, which embodies an 
H.F. amplifier. 

Igranic Electric Co., Ltd. (Stand 57), 
149, Queen Victoria Street, London, B.C. 


FERRANTI METERS. 


Quality of reproduction cannot be 
assured without incorporating indicating 


` instruments in the amplifying circuits. 
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It is in this particular connection that 
the new Ferranti radio meters have been 
produced. At the low prices at which 
they are offered, in view of the high- 
grade construction, these meters will find 
their way into the majority of amateur 
receiving sets; having become available 
at a time when valve users are beginning 
to appreciate the importance of an indica- 
tor ju an L.F. amplifier. Having been 
shown at Olympia, where they attracted 
much interest, they have already been 
described, but attention might be drawn to 
the combined scale instruments, Types 19 
and 20, examined when visiting the stand. 
They are first-grade laboratory instruments 
selling at £2 7s. 6d. with scales read- 
ing to 7.5 and 150 volts and 15 or 30 
milliamperes, and entirely meet the work- 
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Oné of the new type multi-range Ferranti 
meters. 


ing requirements as indicators of correct 
L.F. amplifier operation. Readers 
should apply for the circuit sheets show- 
ing the use of Ferranti meters in a 
typical receiver as well as an L.F. ampli- 
fier with gramophone pick-up. 

Ferranti, Ltd (Stands 59 and 60), 
Iollinwood, Lancashire. 


“ DIMIC ” FRAME AERIAL. 


Although at first one may be a little 
surprised to find a frame aerial built 
upon two metal loops, a careful inspection 
of the ‘“ Dimic ”? frame reveals that the 
supports form part of the frame aerial 


A modified “ Everyman Four ” receiver 


shown by Ferranti. 


Interior of the Dimic Four. 


and are in citcuit with the winding. A 
double aluminium alloy frame supports 
grooved ebonite cross bars carrying the 
long- and short-wave windings, wave 
change being effected by a two-position 
switch. Designed for use with 
McMichael superheterodyne equipment, 
this is one of the few frame aerials on 
the British market. The diameter is 
2310. ; 

It is interesting to observe among the 
receiving sels at the McMichael stand 
that a frame aerial model, which has 
become popular, makes use of a two- 
stage resistance-coupled high-frequency 
amplifier. By this means single dial 
tuning is obtained. Volume control is 
produced by adjustment of 1egeneration, 
and the two-range control is also the 
“on and off” switch. Probably the 
most favoured circuit among amateurs, 
where special H.F. transformer windings 
are not adopted, is a stabilised tuned 
anode arrangement in which the neutrai- 
ising condenser adjustment appears on 
the front of the panel and is used to con- 
trol regeneration. Such a circuit ar- 
rangement is embodied in the new type 
“Dimic Four,’’ followed by valve de- 
tector and two L.F. stages with choke 
and transformer coupling, the L.F. 
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Terminals tre now provided for introducing a 
gramophone Pick-up. 


equipment being specially made -by 
Ferrdanti. 

L. McMichael, Ltd. 
62), Hustings House, | 
Strand; London, W.C.2. 
. THUMB CONTROL LAMPLUGH 

CONDENSER. 

Edgewise operated scales are being 

adopted in the new types of tuning con- 


(Stands 61 and 
Norfolk: Street, 
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A hew Ferranti product. t..ervalve aid 
output push-pull transformers. The 
mouniltig feet can be rotated or trans- 
ferred to the top corners. 
densers. Now shown for the first time are 
the Lamplugh single and two-sectioned con- 
densers, which are attached to the instru- 
ment panel by means of two screws, and 
operated hy the projecting milled edge of 
a metidl.segment mounted on the shaft. 
In the case of the dual condenser both 
sets of moving plates are in electrical 
contact with the common shaft. 

Another newcomer to the range of 
Lamplugh products is the Neutrovon, a 
neutralising condenser built into a 
moulded case with long operating spindle, 
and designed for either baseboard or one 
hole panel mounting. Its range, stated to 
be 2.7 to 86 micro-microfarads, renders it 
suitable’ in any neutralised circuit, the 
change from maximum to minimum being 
produced - by. many rotations of the 
milled handle, thus giving critical adjust- 
ment. . 

Se A:- Lamplug/i, Ltd, (Stahd 63), 
King’s -Road, Tyseley, Birmingham. 
SLEEVING INSULATED WiRES, ETC. 

Little attention is paid, as a rule; by 
the amateur in the selection of insulat- 
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ing materials, while the use of sleeving 
has declined during the past few years. 
Even assuming the use of stiff wiring, 
coloured .insulated .sleeving is recom- 
mended and, now that ‘leads from supply 
mains inter-weave with the wiring of a 
set, the need to guzrd against accidental 
short circuits is imperative. “ Hivolt- 
sit” coloured sleeving is well woven, of 
uniform diameter, and available in sizes 


Dimic frame aerial. 


between 0.5 and 20 millimetres, internal 
diameter increasing by 0.5 millimetres. 
Considerable economy may be effected by 
purchasing the sleeving up to any re- 
quired length instead: of in the: short 


‘strands as normally supplied. 


‘ Kontact ” coloured connecting wire 
may be preferred to the use of sleeving, 
and is obtainable in lengths as well as 
in boxes of four 5ft. coils in various 
colours at 1s. 6d. An important merit 
is that the insulation does not fray, and 
the covering has no tendency to corrode 
the tinned No. 18 wire, 
render soldering difficult. , 

Other interesting and useful products 
of the Standard Insulator Co., Ltd., are 
all types of battery cords, resin cored 
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Lamplugh stabilising condenser. 
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Crescent moving coil voltmeter and 
mounting bracket shown by L. Holzman. 


solder, india-rubber stops and feet, rubber 
headed tacks, rubber accumulator mats, 
canvas cord rubber strapping for the 
handles of home-made accumulator boxes. 
varnished insulating paper and cloth, and 
several forms of aerial wire. An in- 
teresting aerial wire consisting of a 
7x7 weave of No. 38 S.W.G. is lead 
covered to prevent corrosion, and sells 
at the moderate price of Is. 9d. for a 
100ft. coil. Bakelised insulating tubes, 
now in such general demand, are avail- 
able in the popular sizes, the din. x 3din. 


See Dewan © © oad 
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A new edgewise moving coil voltmeter 
(L. Holzman). 


so often specified in the pages of this 
journal selling at 1s. Readers would be 
well advised to interest themselves in 
the bakelised panels, which are strong, 
work well, and retain their colour ‘and 
bright surface. 

Standard Insulator Co., Ltd. (Stand 
64), Winsley House, Wells Strect, Oxford 


Street, London, W.1. 


CRESCENT MOVING COIL METERS. 


For the correct operation of any valve 
receiving set v meter for indicating at 
least filament, anode and grid biasing 
potentials is essential. To.meet the in- 
creasing demand an inexpensive range of 
testing meters is now marketed by Louis 
Holzman. For panel mounting an edge- 
wise instrument is available with curved 
silvered scale, and, as a two-range volt- 
meter, is fitted with three terminals and 
two press buttons so that it can be per- 
manently wired into the receiver circuit. 
Being of the moving coil type it has a 
uniform scale, and a full reading is 
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obtained with a current of only 4.5 mA. 
The figure of merit may be expressed as 
about 225 ohms to the volt. It sells at 
22s. 6d. i 

A 2im circular type is also shown 
which is, again, a moving coil instru- 
ment, and represents good value, being 
offered with a single scale at 17s. 6d., 
and with a two-scale reading at 20s. 
Provision for flush or raised mounting 
is made by a reversible metal strap which 
is also useful for securing the meter to 


A multi-range moving coil meter 


L. Holzman). 


a baseboard, in the construction of- 
a baseboard mounted’ testing set. A 
small wooden stand is exhibited for 
carrying meters of this type. This form 
of moving coil meter is supplied also m a 
small polished wooden case with sloping 
top, and by means of a single plug -en- 
gaging on a row of holes is arranged to 
read 6, 60 or 600 mA. as well as 6 and 
120 volts. By means of a chart this in- 
strument can be used for measuring 
resistance, and its price is 45s. 

Louis Holzman (Stand 67), 109, Kings- 
way, London, W.C.2. 


ELECTROSTATIC PICK-UP, 


Dubilier products include the new 
Torroidal H.F. transformers and the 
new type tuning condenser which were 
first shown at Olympia. In searching for 
new Dubilier products at their Man- 
chester stand the new type gramophone 
pick-up might be mentioned, being un- 
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New “ Tropical ” hydra condenser. The 
‘terminals are elevated on porcelain 
insulators. í i 
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like any other, inasmuch as it operates 
by producing a change of capacity in- 
stead of being electro-magnetic. _ Move- 
ment of the needle causes a change in 


Af i 
i. / i 
$ 4 r 
t 7 t 
a Q 
t t 
t i 
l ' 
1, ' 
i. a 
: 8 
: 
lannsan A A EE E 

Dubilier electrostatic 

gramophone pick-up. 
the spacing between two plates about 


lżin. in diameter. It is used in the grid 
circuit in conjunction with a leak resist: 
ance to control the potential of the grid. 
= Dubilier Condenser Co. (1925), Lid. 
(Stands 69 and 70), Ducon Works, Vic- 
toria Road, North Acton, London, W.3. 
‘PARFAIT PANELS. 

Difficulty in squaring the edges of 

panels is stimulating the demand for 
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The elements withdrawn from a cell of 

the Wet H.T. Battery Company, showing 

the arrangement of the terminals to 

ensure good contact and prevent 
corrosion. 


finished panels cut to size. The Parfait 
vange includes no less than 19 standard 
sizes, available in 
and m six 


thicknesses in. or 


dim, different qualittes— 
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matt, semi-polished and highly polished 
black, hand polished black, and semi and 
highly polished mahogany. For a small 
extra charge panels are supplied with a 
genuine sand blast finish. Full details 
of standard sizes and scale of prices are 
given in a pamphlet. . 

H. B. Potter and Co., Ltd. (Stand 
73), Station Buildings, Rochdale. 

NEW ORMOND LOUD-SPEAKER. 

As it is only the intention here to bring 
to the notice of readers new apparatus 
which has made its appearance since the 
Olympia Show, reference is made in con- 
nection with the Ormond exhibit to their 
new loud-speaker. -It is a reed-driven 


An inexpensive instrument cabinet by 
Walker Bros. and their ‘‘All-wood ” 
loud-speaker horn. 
cone enclosed in a well-finished rectan- 
gular cabinet measuring about 1din. x 
13in. x4$in. with a draped grille A 
special feature claimed is that it is non- 

adjustable. The price is 3 guineas. 

The Ormond Enqineering Co., Ltd. 
(Stand 76), 199-205, Pentonville Road, 
London, N.1. 


Battery charging machines shown by the Lancashire Dynamo and Eleétric Company. 


A constant voltage output is obtained and batteries on c 


arge are parallel-connected. 


fitting of a 


NOVEMBER 2nd, 1927. 


RECEIVERS. 
sets may be 
representative of the 


TYPICAL AMERICAN 
The Freed-Eisemann 
considered as 


products of the better-class American 
Of spécial interest is an 


manufacturer. 


A long-range American receiver; tHe 
Freed-Eisemann 8-valve set with s H.F. 
stages. 


eight-valve receiver with five ‘‘ straight ” 
neutralised’ H.F. stages, a detéctor, and 
two transformér-coupled' L.F. amplifiers. 
Each H.F. valve; with its transformer, 
condenser, and other associated appara- 
tus, is contained in- an individual tinned 
copper screening case; the detector and 
L.F. amplifiers are contained in a 
separate compartment. 

A removable frame is mounted on the 
top of the cabinet, while provision is 
made for the use’ of an open aerial. 
There is a simple dial tuning control, by 
means of which six separate circuits are 
adjusted simultaneously; it is obsdrved 
that independent final adjustment is not 
considered necessary. The dial is of the 
“ edgewise’”’ type, and is illuminated by 


Three H.F. amplifiers aré included in the 
Freed—-Eisemann 6-—valve receiver. 


a small Jamp, which also serves as an 
indication as to whether the filaments 
are lighted. 

A particularly attractive feature is the 
two-rangé voltmeter; by 
operating a rotary switch it is possible 
to read the voltages of H.T., L.T., and 
grid-bias batteries. The set is priced at 
£87 10s., exclusive of royalties, valves 


‘and accessories. 


Another sêt of intéresting design is 
the Type N.R.9 six-valve receiver which 
has three high-frequency stages and 38 
intended to operate on an open aerial, 
for which a variable coupling dévice is 
fitted. This also has a single dial tuning 
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control, and the H.F. transformers, etc., 
are completely screened. Connection to 
.the batteries, which are external, is 
made by means of a multi-way cable. 

It will be almost needless to say that 
no attempt is made to cover a wider 
wavéband than from about 200-600 
metres as far as the eight-valve receiver 
is concerned, but the smaller set may be 
adapted for the reception of Daventry at 
a cost of £5 10s. in addition to its normal 
price of £28 (without royalties or acces- 
sories). 

Richard: Davies and Sons (Stand 78), 
Victoria Works, Bilberry Street, Man- 
chester. ja l 

GRIPALL WIRING SOCKETS. 


Ordinary electrical fittings are not 
always entirely satisfactory for use in 
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Back view of the Gripall wiring socket. 


making extension “‘ points’ for connect- 
ing loud-speakers or telephones; the fit- 
ment made by J. Rigaut will remove the 
excuse for loose trailing wires, and is 
well adapted for its purpose. A small 
rectangular moulding of brown bakelite, 
with lugs drilled for fixing screws, 
carries two -external: terminals connected 
internally to spring sockets of ingenious 
design which are capable of accommodat- 
ing afly ordinary pin tags. Good contact 
is assured, as the pin passes between two 
metal balls which are mounted in holes 
drilled in the walls of a brass tube; these 
balls are pressed together by phosphor- 
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Miniature imitation mother-of-pearl 
loud-speaker showa by Bush ouse 
Dei adio.: 
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by $in. in depth. 


One of the several cabinet designas shown 
by Bush House Radio. 


bronze springs. The fitting sells at 
ls. 6d., and measures about Ijin. square 
The same firm ex- 
hibits several crystal sets of exception- 
ally neat design. 

J. Rigaut (Stand 81), 108, Euston 
Road, London, N.W.1. 


A new drum dial two-section condenser 
possessing many novel points of interest. 
The N.S.F. condenser shown by Runbaken. 


ANSIL THREE-VALVE SET. 

This receiver, the circuit of which con- 
forms to well-tried practice, is retailed 
at the extremely moderate "price of 
£8 12s. 6d. to include an attractive 
pedestal cabinet and all accessories. 

The circuit employed is a regenera- 
tive detector followed by a resistance 
capacity-coupled stage which is again 
followed by a transformer. ‘The prin- 
ciple of avoiding a grid leak and con- 
dens : associated with the grid circuit 
of an output valve is to be commended, 
as any overloading gives less marked 
distortion, owing to the relatively lower 
D.C. resistance of the transformer 
secondary as compated with ‘that of the 
usual grid leak. The value of the con- 
stants employed in the resistance-coupled 
stage is sufficiently low to allow of the 
use of ample regeneration, which is of 
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‘the capacity-controlled magnetic type, a 


few turns of wire being wound laterally 
to the aerial tuning inductance. Solen- 
oid winding on 3sin. formers is em- 
ployed, and switching is arranged for a 
rapid change-over to long waves. 
Experimenters wishing to build their 
own sets into an attractive cabinet would 
do well to examine the ‘‘ Ansil’’ pedestal 
cabinet, which sells at the low figure of 
£2 9s. 6d. | 


MINIATURE LOUD-SPEAKER. 
Many attempts are being made by 
manufacturers so to design loud-speakers | 
that by careful camouflaging they appear 


The Runbaken vibrator A.C. battery 
charger. 


e 


as ornaments which are in keeping with 
other ornaments to be found in any ordi- 
nary living-room. The miniature loud- 
speaker under review has an ordinary 
metal diaphragm movement housed with- 
in a in. base, the diminutive horn 
is concealed within a double convex cellu- 
loid body, which is also in. in 
diameter. The whole loud-speaker has 
an imitation mother-of-pearl finish and 
provides little. evidence ‘of the presence 
of electrical equipment. The sound 
waves from the horn, which ig about 
2in. in diameter, impinge on to 
an inner reflecting surface and . emerge 
through three slots in the opposite wall. 
For small inputs the quality of repro. 
duction is quite pleasing. i 

Bush House’ Radio (Stand 86), 35, 


Shudehill, Manchester. 
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The Zampa loud-speaker unit. It is of 
liberal. dimensions and assembled on a 
substantial aluminiu: casting. - 
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A NEW VARIABLE CONDENSER. 

Although vertically-operated edgewise 
condenser dials are gaining favour it is 
perbaps clearness of indication of setting 
and not entirely convenience of operation 
that is appreqjated. In the new N.S.F. 
condenser an edgewise indicator reveals 
the- rotating drums on the condenser 
spindles which revolve by means of a 
separate operating knob, 
mounted beneath the indicator 
plate. By this means a reduc- 
tion gearing can be obtained, 
and in this instance mechanical 
backlash is entirely avoided by 
a double-winding gear and cat- 
gut cord. The condensers, in- 
stead of taking their support 
from the panel, are mounted 


Note the 


Dionoid built-up battery. 
metal strips for holding the com- 
ponents together. 


on a substantial aluminium pressing 
of complicated shape and designed to 
possess absolute stiffness. The condenser 
units are set up along insulating bars, the 
fixed plates being supported from their 
sides rather than between circular end 
pieces, as so generally adopted. The 
bearings are of die-cast aluminium and 
the central shaft, which is cut with a key- 
way along its length, can be completely 
withdrawn. The end of the spindle of the 
individual ‘sections moreover is overhung 
at the rear end so that it becomes a simple 
matter to link sections together as 
required. Spring hard sheet brass has 
been used for the plates, and they are 
strengthened in a manner which prevents 
distortion. They are bonded together and 
soldered and then entirely silver-plated. 
A strip of gun-metal ensures electrical 
contact between spindle and bearing. A 
screening plate is supplied. A triple ganz 
condenser with large diameter drums and 
indicator dial sells at 48s., and the price 
of the individual 0.0005 mfd. condenser 
is 12s. 6d. 

An even cheaper model is also available, 
and is of the same general construction 
except that its bearings are supported on 
a ribbed D-shaped casting and possesses 
all the features already described. 

Punbaken Magneto Co. (Stand 87), 
Tipping Street, Ardwich, Manchester. 


REED DRIVE LOUD-SPEAKER 
MOVEMENT. 


The “ Zarnpa ”? unit is of exceptionally 
heavy and robust construction; it should 
be capable of operating cones of consider- 
able size. The free end of the reed is 
mounted between two rubber rings, the 
pressure on which can be adjusted by 
turning a nut. The variable damping 


Wireless 
World 
thus obtainable is of assistance in reduc- 
ing resonance effects. 


Mic Wireless Co. (Stand 91), 
Street, Wellingborough. 


AMERICAN DRUM-CONTROL 


Market 


CONDENSERS. 


The stand of Rothermel is. attracting 
much attention by affording the public 
an opportunity of inspecting many pro- 


ducts already known through the Ameri- 


can journals. The vogue of drum con- 
trol in, America has been met by supply- 
ing drum- -operating units for fitting to 
existing types: of condensers. Both 
Remler and Silver Marshall controls are 
very similar, and it is stated that the 
former is designed to carry practically all 
types of condensers of site: the single 
or pore hole mounting. Condensers can 
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broadcasting the two short-wave tunin 
kits are receiving attention. The well- 
known ‘ Aero ” coils tune in conjunction 
with a 0.00014 mfd. condenser from 15 
to 130 metres, and a 0.00025 mfd. re- 
action condenser is recommended. An 
extra funing unit. can be supplied for 
broadcast wavelengths up to 550 metres. 
The Crossley ‘‘ Merola’’ pick-up 
differs from others in that it is supplied 
complete with tone arm and pivoted sup- 
port. It includes also flexible cord ter- 
minated so that it can be plugged directly 
into the detector valve socket; while in- 
cluded in the design is the volume con- 
trol which is incarporated in the tone 
arm stand. The pick-up is of ‘the dif- 
ferential type, the end of the armature 
being attached to the centre of the field 
magnet and surrounded by the coil. 
Rothermel- Grebe and Rothermel-Cross- 
ley receiving sets, notably the ‘‘ Band- 
box” and the ‘‘Syncrophase Five,” 
having been recently exhibited, have 
already been described in these pages. 
Rothermel Radio Corporation of Great 
Britain, Ltd. (Stand 94), 24-26, Maddox 
Street, Regent Street, London, W.1. 


GRIPSO GADGETS. 


This firm exhibit a number of useful 
and ingenious small fitments likely to 
appeal to the home constructor. The 
terminals are designed to obviate the 
need for soldering; an eccentric hole is 
drilled in the shank for receiving a 
No. 16 connecting wire, which is passed 
through a nut which is ‘‘blind”’ at one 
end, except for a small hole of suitable 
diameter. When this is screwed home 
the wire is firmly gripped in_ position, 
the resulting joint being good electrically 
and extremely neat. 

A range of spade and pin terminals, 


Some of the many types of American geared dials shown by the Rothermel Corporation. 


be mounted on either the right or left- 
hand side of the drum dial, which is 
adapted for either clockwise or ` anti- 
clockwise rotation. Neither of these 
dials: are edgewise operated, and the 
scales are viewed through a recessed 
aperture illuminated, if required, by a 
sinal]l internally-enclosed pea lamp.” In 
the case of the Remler, a full 15in. of 
tuning scale is obtained, divided into 
200 divisions. The Silver Marshall sells 
at 15s. and the Remler at 25s, 

With the present interest in short-wave 


with sleeves of insulating material, are 
so designed that the attachment of a 
connecting wire is a very simple matter. 
The braided covering, as well as the 
actual conductor, is well secured, so it 
should be an easy matter to avoid the 
eyesore of frayed leads. Another simple 
and inexpensive device gives a good con- 
nection between two bare wires; it may 
be used for a ‘‘ T ” joint or as an attach- 
ment for a ‘larger number of conductors. 
L. H. Reid and Co. (Stand 97), 32, 
Victoria Street, London, S.W.1. 
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. Chelmsford Short-wave Tests.—Future of 5XX.—A Change at Bournemouth.—Savoy Hill’s 
Letter Bag.—Armistice Day Plans.—An [nnovation. 


Capt. Eckersley on Empire Broadcasting. 
The most interesting side of Captain 
Eckersley’s activities during his recent 
visit to America was that connected with 
short-wave broadcasting. His observa- 
tions on the work of the Washington Con- 
ference are necessarily: limited in view of 
the fact that the Conference is still sitting 
and that the ratification by the different 
governments of the many agreements 
arrived .at cannot take place for at least 
twelve months. 
But Empire broadcasting is the matter 


of the moment and in an interview after — 


his return the Chief Engineer of the 
B.B.C. was able to supply me with some 
interesting facts concerning the arrange- 
ments which have been made for the inter- 
change of short-wave programmes be- 
tween this country and America. Definite 
schedules have now been prepared for 
tests between Chelmsford and Schenec- 
tady. 


oaan 


Tests Primarily with America. 


The transmissions from ` Chelmsford, 
which have already begun, are intended 
for any of the Colonies which may attempt 
to pick them up, but for the time being, 
at any rate, the tests will be conducted 
in close collaboration with the Radio Cor- 
poration of America, the chief engineer 
of which is Dr. Alfred N. Goldsmith. 
Capt. Eckersley points out that this 
co-operation with the United States is no 
new venture, the R.C.A. having co- 
operated with the B.B.C. for nearly four 
years, but it is felt that the time has 
now. come when short-wave transmission, 
hitherto confined to the American side, 
should be carried „09t over here. 

oo 


- Beam and “ Spaced Aerial” Reception. 


The transmitting arrangements at 
Chelmsford involving a 25 kilowatt trans- 
mitter (5SW) to work for the most part 
on a wavelength of 24 metres have al- 
ready been described. Fading—the big- 
gest. obstacle—is being tackled at the 
receiving end, and the Marconi engineers 
at Chelmsford are assisting in the develop- 
ment of the “ spaced aerial” system, 
whereby it is hoped a levelling out pro- 
cess in signal strength will be achieved. 
With this end in view, three separate 


R I5 


receiving posts a mile apart have been 
erecled at Chelmsford. I understand that 
a beam receiver is also in use. Whether 
the beam system 
adopted for short-wave broadcasting is a 
supject upon which the Chief Engineer 
will not commit himself! 

The success of these tests between 
Britain and U.S. will determine what 


THE. SHORT-WAVE SMILE. 
P. P. Eckersley landing at Ply mouth after 
his recent visit to America, during which 
arrangements were completed for Trans- 
atlantic short-wave broadcasting tests.. 


Captain 


steps are to be taken in the near future 
towards the development of Empire broad- 
casting. Capt. Eckersley remains ada- 
mant upon the point that at present there 
is no *‘guarantee of service ” either to 


would be definitely 


-local characteristics is 


or from America, I learn, however, that 
preliminary signals from 5SW have al- 


ready been favourably reported by 
experimenters at sea. 
. o0o000 


5XX to Continue Indefinitely. 

Conflicting reports are reaching this 
country regarding the decisions at Wash- 
ington. At present the delegates are 
divided into small committees, hence re- 
ports regarding ‘‘ decisions °’ should be 
accepted with reserve. One thing, ac- 
cording- to Capt.. Eckersley, is fairly 
clear. In spite of discussions regarding 
the longer waveband (the appropriation 
of the 1050 to 1650 metre waveband for 
commercial purposes is mentioned), the 
Daventry long-wave station is likely to 
continue indefinitely on its present wave- 
length. | 

The value of the long-wave station for 
covering large tracts of country is being 
fully recognised by the'B.B.C., and it is 
believed that representations at Washing- 
ton have secured tlie 1600-metre wave- 
length “in perpetuity.” This fact 
should give satisfaction to the multitude 
of British listeners to whom 5XX is the 
only reliable station. ` 

oo0oo0o0 


Bournemouth as a Relay Station. 


The change in the status of the Boun e- 
mouth . broadcasting station marks 
another step towards the development of. 
the regional scheme. For some time the 
B.B.C. has been aware of a growing pre- 
ference for London programmes in the 
Bournemouth district. Taking this into 
account and having regard to the greatly 
improved Jandlines, the B.B.C. has de- 
cided that the activities of Bournemouth 
shall be gradually reduced as from the 
end of the year. “ 

The desirability of giving expression to 
not being lost 
sight of, and the artistic resources of 
Bournemouth will still be drawn upon 
directly from, London. 

0000 


Savoy Hill’s Letter Bag. 

The science of telepathy. if there be 
one, still being in the amoeba form, the 
Savoy Hill bag remains the surest 
criterion to the popularity of individual 
broadcast items. 
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From a survey of letters received during 
the past few months it seems that the 
epilogue is one of the most important 
items from the listeners’ point of view; 
in fact, a good deal more attention is paid 
to the Sunday programmes than to any 
others. Albert Sandler’s broadcasts 
occupy a very high place in the corre- 
spondence. Rex Palmer, who generally 
broadcasts on a Sunday, has also been the 
subject of many letters. 

ooo0oọo 


Are Talks More Popular 


On the lighter side the correspondence 
shows special appreciation of Mabel Con- 
standuros, A. J. Alan, and Tommy 
Handley. The promenade concerts and 
operatic broadcasts have both come in for 
a voluminous share of letters. 

Whether the talks are becoming more 
popular or not I should not like to say, 
but there is certainly a large increase in 
the number of letters in which they are 
discussed. 

o0o000 


The Best Broadcast Play. 

The broadcast play of the year ee 
undoubtedly been the dramatised version 
of “Lord Jim,” with “Trilby” as a 
good second. 

One of the most popular features has 
heen the ‘‘ My Programme ” series. 

0000 


Armistice Day Arrangements. 

On Armistice Day there will be some 
appropriate deviations from the usual 
broadcast programme scheme. From 
10.45. a.m. to 11.15 a.m. a service will be 
relayed through all stations from Canter- 
bury Cathedral, and it will be during this 
service that the solemn two minutes 
occur. At 12.30 an organ recital will be 
transmitted from St. Mary-le-Bow. The 
afternoon programmes will follow the 
normal lines. 

In the evening a special service will be 
transmitted from St. Martin-in-the-Fields, 
beginning at 7.15. and conducted by the 
Rev. H. R. L. Sheppard. Bands of the 
Brigade of Guards will attend and will 
sound the “ Last Post.” 

o0o0°0 
5SB and 2L0: An Innovation. 

There will be no dance 

Armistice Night, but a brief interlude of 


wartime’ memories will be provided by | 


"early in the evening. At 
except 5XX will 
Symphony pro- 


the ‘* Roosters 
8 p.m. all stations 

receive the National 
gramme from 
dentally, this will be the first occasion 


on which 5GB and 2LO have been linked | 
together, the alternative programme semg 


oo0oo0o0 


provided by 5XX. 


The Advisory Committees. ; 
The resignation of the Musical Advisory 


Committee of the Manchester broadcast- - 


ing station on the grounds that individual 
vpinion is of greater value than that of a 
committee, may serve to remind people of 
the existence of such committees. 

Nearly all the “B.B.C. 


by committees composed of prominent 


local personalities not officially connected © 


with the Corporation. This reflection 
must give us pause before impugning the 


/ 


music on` 


the Queen’s Hall. Inci- 3 


stations are _ 
advised on matters musical and literary - 


Wireless 
World 
B.B.C. on all questions of programme 
selection The layman is consulted, 
though the extent to which his sugges- 


tions are adopted remains open to con- 


jecture. 
oo0oo0o0 


What Morse Sounds Like.. 

Do not be alarmed, broadcast listener, 
if you occasionally hear a noise such as 
that described in a letter which was 
quoted in the Evening Standard last 
week. The writer,-who resides at Chad- 
well Heath, Essex, considered that he had 


FUTURE FEATURES. 


London and Daventry (5XX). 
Nov. 6tH.—Religious service from 
the Studio. 


Nov. 7ra.—Farewell recital by 

. Jelly D’Aranyi. 

Nov. 8rH.— Popular orchestral 
> concert. 

Nov. 9TH.—Speeches from the 


Guildhall at the Lord Mayor's 
Banquet. 

Nov. 10TH.—Ballad Concert: 

Nov. llru.—Armistice Day Ser- 
vice from St. Martin-in-the 
Fields. Armistice Day 
National Concert, relayed 
from the Queen’s Hall. 

Nov. 12rH.—West Ham v. Cardiff 
City—running commentary on 
second half of the Association 
Football Match. Variety pro- 
gramme. 


Daventry (5GB). experimental. : 

Nov. 6TH.—Czecho-Slovakian pro- : 

gramme. 
Nov. 7tH.—Military Band Concert. 


Nov. 8tH.—First broadcast per- 
formance of “The Seal 
Woman,’ a Celtic opera in 


Margaret Ken- 


two acts by 
Granville 


nedy-Fraser and 
Bantock. 
Nov. 9ru.—Light French music. 
Noy. 10rH.—Hallé Concert. 
‘Israel in Egypt,” a sacred 
oratorio, relayed from the°Free 
Trade Hall, Manchester. 
- Nov. llrn.—Orchestral Concert. 
Nov. 12ru.— Popular' Concert. 


Manchester. 

Nov. 12vH.—‘‘ This, That and the 
Other,’? a new revue in 12 
scenes and two interruptions. 

. Glasgow. 

Nov. 7ruH.—‘'' I Pagliacci,’’ an 
opera in two acts by Leon- 
cavallo. 

Aberdeen. 

Nov. 12rH.—Songs and Stories of 

the Celt. ` 


é 
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message. from 


heard an SOS speech. 
Mafalda, 


the ill-fated Principessa 
wrecked off the coast of Brazil. 
“My friend,’ said the writer, Mr. 
Stroud, “ said there was no mistake its 
being an SOS signal. 
on a wavelength of 300 metres with the 
object of getting some of the German: 
slations, when about 9.30: we heard noises 
on the instrument which at first appeared 
to sound like the: drone of an aeroplane 


‘listen. 


‘a loud-speaker as a microphone. 


I had. plugged in. 
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engine. Soon the noises became inter- 
mittent and resembled a motor bicycle 
engine. 

‘The sounds began to get clearer, and 
my friend, who is fully acquainted with 
the Morse code, having been in the Air 


Service, said there was no doubt it was an 


SOS signal.” 
oooo 
It Happened in London Last Week. 


The wireless dealer had gone to some 
trouble to install a moving coil loud- 
speaker in his doorway. On the day 
when, according to announcements, the 
speaker was to come into operation, a 
collection of earnest folk gathered to 
But our friend had omitted to 
glance at his Radio Times, so he received 
a shock when the lunch-time announcer 
blandly remarked that a programme of 
gramophone records would follow. So the 
moving coil loud-speaker was called upon 
to reproduce gramophone records, and the 
earnest crowd melted away. 

200N 
Don’t Miss This. 

I see that a Yorkshireman has disguised 
No, F 
cannot tell you why he has done this 
thing. 

0000. 
An Alarming Precedent. 

He ‘has, at any rate, created an awk- 
ward precedent. 
we may discover that in future all L.T. 
accumulators are to look like H.T. bat- 
teries. Maybe a prominent firm of trans- 


former manufacturers will now decide to 


disguised as a 


produce a_ transformer 
Perhaps .. . 


resistance-couping unit? 
no, no. 

0000 
Farewell Transmission from PCJJ. 

In response to a large number of re- 
quests it has been decided that PCJJ, the 
famous short-wave station at Eindhoven, 
will remain in operation for-a few more 
days prior to its removal to Hilversum. 
A series of farewell broadcasts is being 
given from the station this week, begin- 
ning each evening at 6 o’clock. 


o0o000 
From the People’s Palace. 

The next National Symphony Concert 
from the People’s Palace, Mile End Road, 
will take place on November 18, with Sir 
Landon Ronald conducting and Solomon 
aş solo pianist. Popular dances from 
Edward German’s “‘ Henry VII ” aad 
Pianoforte Concerto. No. 2 in C Minor 
(Rachmaninoff) wil} be included in the 
programme, besides the Overture to 
Nicolai’s “ The Merry Wives of Wind- 
sor,” the Tchaikovsky Symphony No. § 
and the Suite, ‘‘ DL’Arlesienne,” by Bizet- 
Ronald. 

ooo0oo 
How the “ Palace ” Originated. 
The People’s Palace owes its origin in 


part to the popularity of a novel by Sir 
Walter Besant, entitled ‘‘ All Sorts aad 
Conditions of Men,” in which the writer 
pointed out the sore need of the inhabi- 
tants of East London for social improve- 
ment, and set forth an imaginary picture 
of a "“ palace of delight ’’ wherein these 
needs might be partly satisfied. 


- ° BY 


Perhaps at any moment. 
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Further Constructional Details and Tuning Instructions. 


By W. JAMES. 
(Concluded from page 568 of last issue.) 


HE copper box has to have a number of holes 
drilled in it for the various connecting wires which 
join components in one section to the next section 

or to the battery strip, but the position of these is best 
marked after the set has been completely assembled,: for 
then the right position for the holes can more easily 
be found. _It should be noted that although the bottom 
edge of the copper box will rest against the front panel, 
that the side of the copper box will not, because its con- 
struction is such that there is a lip along the bottom edge. 
It is therefore necessary to place a packing piece between 
the panel and the box having a thickness at least equal 
to that of the copper ; otherwise the side of the box will 
be distorted by being pulled towards the panel. Card- 
board not more than %ẹth of an inch in thickness may be 
used, and it is better, in fact, to use for packing a 
material which is rather thicker than the copper itself to 
facilitate the putting on and the removal of the lid. The 
front lip of the lid is not really required, however, and 


may be removed without affecting the working of the 
set. With the lip removed, the. user will find it easier 
to put the lid on or take it off when the instrument is 
fitted in a cabinet. 


Drilling the Panel. 


The panel has to be drilled as indicated in Fig. 6, 
which shows the position of the three tuning condensers, 
the balancing condenser and the filament rheostat. When 
this has been drilled and the baseboard fitted, the screen- 
ing box can be put in position, and the holes which have 
to be made in the box for the spindles and fixing screws 
of the various condensers can be marked. , Particular 
attention should be given to the balancing condenser, for 
the spindle must not touch the copper box, and it is there- 
fore necessary to drill a clearance hole in the box for the 
spindle of this condenser. | 

One side of the filament rheostat makes contact with 
the copper box, as does the end plate of the two tuning 


-3⁄4 3%— : 6/2 


Fig. 6.—Drilling details of the front panel. A, 7/16 in. diameter for balancing condenser; B, 3/8 in. diameter for tuning ne a Wee 


©, 5/16 in. diameter for votume control rheostat; D, 5/32 


in. diameter for condenser fixin 


screws, countersunk for. B.A.? 


E, 1/8 in. diameter for baseboard fixing screws, countersunk for No. 4 wood screws; F, 3/32 tn. diameter for dial stops. 
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“Two H.F. Everyman” Receiver. 
condensers ; the box itself is 
earthed and connected to 
— L.T. 

The position of the box 
on the baseboard is given in 
Fig. g, and it is secured to 
the baseboard by wood 
screws. . of 

Details of the terminal 
strips are given in Fig. 7; 
these are of ebonite, and the 
longer one carries a Bulgin 
filament switch in addition 
to terminals. 

Two pieces of wood 8łin. 
by 64in. by gin. are used to 
carry the parts included 
within the screen. The 
baseboard for the H.F. 
stage comes first, and on it 
js mounted a valve holder, H.F. transformer base, high- 
frequency choke coil, coupling condenser C, of .oo1 mfd., 
and by-pass condenser C, of .2 mfd. This baseboard, 
with the parts mounted on it, fits in the left-hand half of 
the screen when looking at the front of the set. In the 
right-hand part fits the detector baseboard with valve 
holder V, for the detector, a coi] base, Gambrell balanc- 
ing condenser NC,, coupling condensing C, of .oo1 mfd., 
by-pass condenser C, of .2 mfd., high-frequency choke, 
H.F.,, and a F.C.C. fixed condenser C,` of .0003 mfd. 
of the series parallel type with grid leak R, of 1 megohm. 
The remainder of the parts are arranged as in Fig. ọ. 
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Fig. 7.—Details of aerial and battery terminal strips. When Belling and Lee terminals are used, 
A is 5/16 in. diameter; B is 1/8 in. diameter c’sk for fixing screws. 


Fixed condenser C, is of .ooo1 mfd., and is included in 
the aerial circuit; L, is the aerial-grid coil base, and V, 
the valve holder for the first H.F. valve. 

At the other end of the baseboard are the two trans- 
formers, the two by-pass condensers, and the output valve 
V, ‘Readers who do not wish to include an output trans- 
former T, may leave it out without affecting the results 
provided their loud-speaker will carry the last valve’s 
anode current without harm. | 


Wiring. 


Having arranged the parts of the receiver, the wiring 
| can be commenced. It is 

better to begin by taking the 
two baseboards from the 
screening box and_ putting 
on as many of the wires as 
can be managed. Fig. 10 
shows the connections of the 
parts on the two baseboards, 
and when these have been 
partially wired they should 
be put back in the box and 
the wiring completed in ac- 
cordance with Fig. 11. It 
should be noted that the 
screen is earthed and con- 
nected to negative L.T., and 
that the various wires 
marked with similar letters 
should be connected. Wire 
C, for instance, after leav- 
ing the rheostat R,, is joined 
to wire C in Fig. ro, which 
runs to the filament of valve 
. holder V, and one side of 
| fixed condenser C,. Notice 
also that the two tuning con- 
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Fig. 8.—Arrangement of parts on the baseboards which fit inside the screen. The baseboards densers C, and C,, as well 


are of 3/8 in. wood. C; and Cg, .001 mfd. ; C7, .0003 mfd., series parallel type ; Cg and Co, .2 mfd. > 
Ro, | megohm grid leak ; NC, Gambrell balancing condenser; H.F., and H.F.o, high frequency 
chokes ; Ly and L3, bases for H.F. transformers. 


as the rheostat R,, rely for 
one of their connections upon 
i 
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‘Two H.F. Everyman ” Receiver. 

the contact made between them and the screen. Balanc- 
ing condenser NC, is, of course, insulated from the screen 
and therefore has two wires passing from it. ‘The wire 
which leaves the filament rheostat must come from its 
insulated terminal. 
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battery when it is mounted on the end of the cabinet. 
This battery can be fastened to the cabinet by a pair of 
small brackets so arranged that it is above the compo- 
nents. 

The high-frequency transformers were described in the 
first part of this article, and it will be remembered that 


-3 < —— 


View of back of completed set without the 16—volt grid battery. 
The coil on the right is the aerial—grid high-frequency transformer. 
On the left can be seen the intervalve and output transformers. 


Note the two wires connected to the screen and the two H.T. wires leaving holes in the screen to the terminal strip. 


All wires which pass through the screen must be: very 
carefully insulated with Systoflex or similar tubing, and 
many of the other wires should also be covered to protect 
them. 

The flexible wires provided for connecting the grid 
battery should be made of sufficient length to reach the 


el ig a as src “cy al ca cn ate ers ab a a cl ag en‘ 


i 


one of the long-wave coils is provided with a resistance 
for the purpose of preventing spurious oscillations. The 
resistance may have a value of about 2,000 ohms and be 
wound with any convenient size of resistance wire. A 
value of 500 ohms has been found satisfactory in some 
instances, but for safety it is advisable to use one of 


Fig. 9.—Pian view of the baseboard showing the aerial end, the screen, and the output circuit. The parts which fit inside the screen 
are shown in Fig. 8. Note that the back of the screen does not rest against the panel because of the lip on its lower edge. A packing 
piece is used between the components and the screen. 
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‘Two H.F. Everyman ” Receiver. 
about 2,000 ohms. If fine wire is used the resistance will 


be a very small thing which can easily be fitted inside | 


the coil by means of a clip bolted to the former with a 
countersunk-headed type of screw and nuts. This coil 
should be marked, and always be placed next to the 
detector. 

The valves which the writer has used in this re- 
ceiver are, the Cossor .6-volt H.F. in the two high- 
frequency stages, a Cossor 6-volt R.C. in the detector 
stage, and a power valve in the output position. The 
high-frequency transformers were designed to suit valves 
having an A.C, resistance of 15,000 to 20,000 ohms, and 
the amplification and selectivity was balanced under these 
conditions. It has to be noted that the filament rheostat 
R, is in the — L.T. circuit, and that the grid bias of 


Fig. 10.—Wiring of the second H.F. and detector stages. Much of this can be done on the bench 
and then, when the two stages are put in the screening box, it is an easy matter to connect the few 


remaining wires. 


the two H.F. valves is equal’to the drop in voltage over 
this resistance. Therefore, when the volume control is 
adjusted, we alter the grid bias as well as the filament 
current, which provides a more effective control than when 
the filament current is varied. 

With the receiver connected to the aerial and its bat- 
tcries, tune in the local station and then disconnect the 
filament circuit of the first valve by taking a wire from 
one of the filament terminals of the valve holder. Then 
adjust the balancing condenser on the panel for weakest 
signals and make a note of the setting of its dial. Now 
restore the first valve and remove one of the filament wires 
of the second. Then adjust the second balancing con- 
denser NC, by passing a screwdriver through a hole in 
the lid of the screening box to the handle of the balanc- 
ing condenser (which should have a small slot in it), and 
turning it until a minimum of sound is heard. If now 
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The wires that are lettered connect to wires having a similar letter in Fig. 11. 
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this valve is.restored and the balancing has been carefully 
done, the set will be found perfectly stable over its whole 
tuning range. Fo adjust the balancing condensers is 
quite easy provided the work is done in two stages, as 
described. - 

Naturally the voltage applied to the anodes of the 
valves will affect the amplification and the selectivity. 
With the two H.F. valves mentioned an H.T. voltage 
of 100 to 120 is most suitable, while the voltage applied 
to the detector should be varied in order to find that 
which is best. Normally this voltage will be of from .roo 
to 120. To the last valve apply from 120 to 160 volts— 
preferably the latter voltage if the loud-speaker to be 
used with the set is a good one and is capable of dealing 
with strong signals. It will then be necessary to use the 
full voltage of the grid bias battery on the last stage. -A 
| . power valve used under these 
conditions will, of course, 
take rather a heavy anode 
current, and unless the bat- 
.tery is a big one it may be 
better to use an ordinary 
power valve in the last 
stage. 

\When tuning the receiver 
it will soon be noticed that 
the right-hand - condenser 
control is not at all critical 
as compared with the other 
two. This is a great help 
when searching for stations, 
but for the best results it is 
important to tune each stage 
very carefully, for then the 
set will have its maximum 
selectivity. If the stages are 
distuned a little the response 
curve of the high-frequency 
amplifier will be much 
broader. This is not desir- 
able, for the set is so sensi- 


tive that slight distuning 
would probably result in 
interference. 

The user will soon fnd 


that the working selectivity.of the set depends to some 
extent on the setting of the volume control, for by 
weakening the signals it is much easier to separate dis- 
tant interfering stations, or a weak distant station froma 
relatively powerful near-by one. 

The set will have maximum selectivity when the aerial 
is connected to terminal A,, but with the aerial connected 
to this terminal it will be found that stations working on 
wavelengths of above about. 4oo metres are relatively 
weak. They can be made stronger by connecting the 
aerial to terminal A, or to A,, but this reduces the selec- 


tivity. The user will soon find to which terminal his 
aerial should be connected for the best all-round results. 
So much depends on the construction of the aerial and 
its position that it is not possible to say which aerial 


connection will be found most suitable. 
With a set of this description it is important that 4 
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good earth be used. If the earth is a poor one, or should 
the earth wire be lengthy, then a certain amount of in- 
stability may be experienced. The remedy is, of course, 
to improve the earth, and the set will work quite well 
provided the earth is a reasonable one. 

When changing the short-wave for the long-wave coils 
it should not be necessary to touch either of the balancing 
condensers to secure stability. The long-wave coils are 
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and that is the Ferranti intérvalve transformer used has 
a built-in by-pass condenser across its primary wining. 
A reader who .uses a different make of transformer will, 
therefore, have to provide an extra fixed condenser of 
.0005 mfd. This can conveniently be connected between 
the anode of the detector valve and its filament. The 
transformer used must be one having a primary of large 
inductance. 

The writer has obtained really excellent results with 


Fig. 11.—Kemainder of wiring diagram. Note that this drawing has been simplified. The tuning condensers, Cz, C,. and R; and NC, 
are inside the screen, and the wiring connecting them with apparatus outside the screen passes through holes. 


so designed that the circuit is very stable. 


resistance would.cause bad quality. 


was used. for this broadens the tuning of the last stage. 


There is One small point which should be mentioned 


t 
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It was found 
very necessary to do this because it is easy to spoil the 
quality of long wavelength signals by using circuits that 
are too sharply tuned. Three tuned circuits of very low 
Here, then, is an- 
other reason why the leaky grid method of rectification 


this receiver. In the first place, the quality of the repro- 
duction is very good, and ample volume can be obtained 
in spite of the fact that only one low-frequency stage is 
used. Secondly, the set is very selective, although being 
easy to tune. This is partly because of the metal shield- 
ing, but mainly because of the design of the coils. The 
set is very easily made, and looks attractive. It is a 
worthy companion of the ‘‘ Everyman Four.” 
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‘The following abstracts are prepared, with the permission of the -Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price 1s. each. 


Filter Circuits. 

(No. 271,032.) 

Convention date (U.S.4.): 
1926. 


The ordinary smoothing-units used in 
connection with wireless receivers fed 
directly from the house-mains are not 
usually designed to block out any radio 
frequencies that may be picked up 
directly by the mains and thus find their 
way into the set. The present arrange- 
ment comprises a high-frequency rejector 
circuit for this purpose. It is intended 
to be connected at X, Y to the output of 


May 17th, 


H.T. filter circuit with R.F. filter to pre- 
vent pick-up from mains. (No. 271,032.) 


the usual low-frequency smoothing-unit, 
the points A, B being taken to the 
appropriate terminals on the receiving 
set. The elements comprise an iron- 
cored choke Is and an air choke L,. A 
pair of condensers C,, C, are bridged 
across the mains at the junction of the 
two chokes, the centre point being earthed 
as shown. Patent issued to Dubilier 


Condenser Co. 
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Piezo Electric Control. 
(No. 274,660.) 


Application date: August 18th, 1926. 

One usual method of stabilising the fre- 
quency output of a transmitter is to couple 
the master-oscillator to successive stages 
of amplification. It follows that, if the 
piezo crystal or other master control gets 
out of order, the whole system is tem- 
porarily paralysed. In order to overcome 


~ this defect, the first valve, V, comprising 


a piezo crystal-oscillator P in its grid cir- 
cuit, is coupled to a valve stage V, cap- 
able of generating independent oscilla- 
tions. This stage is, however, partly 
neutralised through a tapping T and con- 
denser C, so that when the crystal oscil- 
Jator is supplying energy only those oscil- 
lations corresponding to the _ predeter- 
mined frequency are passed through for 
further amplification. Should the crystal 
break down, the neutralising means can 
be readjusted to the point at which the 
valve V, becomes  self-oscillating, and 
transmission can be maintained through 
the oscillator V, and modulator M, ‘even 
though accurate synchronisation is tem- 
porarily lost. Patent issued to ©. W. 
Goyder. 
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Transmitting Pictures. 
(No. 276,084.) 


Application date: May 21st, 1926. 

When a ray of light is passed longi? 
tudinally through a rod of quartz or glass, 
or through a tube of silver polished on the 
inside, the ray does not spread laterally, 
even if the glass or other rod is bent 
out of the straight. In other words, the. 
arrangement acts as a light “tube ” 
conduit. Advantage is taken of this fact 
to distribute the various elements consti- 
tuting the transmilted image or picture 


in a form convenient for reproduction. ° 


For instance, light from a lens L is 


Transmitting circuit for self-generated or crystal-controlled oscillations. 


or 


hS 


focussed upon a transparent picture P, 
which is backed by a bundle of “ light 
tubes.” The cther ends of the tubes are 
spread out so that they lie along the cir- 
cumference of a circle. A photo-electrie 
cell can then be conveniently rotated about 
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Optical system of picture transmitter. 
(No. 276,084.) 
a shaft S at a speed of from 8 to 10 revo- 
lutions per second so as to pick up the 
corresponding light.and shade elements in 


rapid succession, The varying output 


from the cell is then fed through an ampli- 


fier A to the usual modulator. A similar 


device is used at the receiving end to 
build up the complete picture from a cir- 
calar grouping of transmitted elements. 
Patent issued to H. J. Round. 


(No. 274,660.) 
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NHE improvement of the sensitivity and selectivity 
of a radio receiving circuit by means of variable 
reaction was one of the earliest of the many 

miracles performed by the thermionic valve, and remains 
at the same time one of the simplest and most powerful 
means for achieving these two highly desirable character- 
istics. Public-spirited individuals may decry the use of 
reaction as promoting the oscillation nuisance ; precisely 
minded people may attack it from another angle and 
preach the merits of distributing the selectivity of a 
receiver between a number of bluntly tuned circuits ; 
nevertheless, one feels that reaction will never lose its 
popularity in the amateur and home constructor’s world, 
and, in consequence, accepting the principle that it will 
be used, it beconies of the greatest interest and import- 
ance to seq that it is used rightly. 


Ease of Control, | 


We must start then by enquiring what are the desir- 
able features in any means for. applying the reaction 
principle in a radio receiving circuit. We may accept as 
an axiom that the adjustment of the reaction contro] must 
be, in a sense, critical ; we require to bring a tuned circuit 

‘of a receiver into a state where it is very nearly but not 


quite oscillating, and the adjustment of the retroactive - 


coupling must be capable of being effected with a very 
great degree of nicety. At the same time, we must have 


simplicity of operation, and a certain type of critical 


adjustment, where every tuning control interacts with 
every other and the capacity of the operator’s hands with 
all, is too terrible to be contemplated with equanimity ; 
it is this type of reaction circuit which is essentially 


responsible for the greater.part of the ‘“ oscillation 


‘nuisance. ”’ a l 

. ` Considering, then, the desirable feature of simplicity 
jn control it is perhaps right to place first in the order of 
necessary Characteristics that of freedom from hand 
capacity effects. In these days this trouble is far less 
nuisance than heretofore. owiag to the improvements in 
present-day condensers and the greater care which is 
usually exercised in the laying out of a set. One still 
finds to this day, however, that high-frequency currents 
are allowed to pass unscathed through low-frequency 
circuits, and, in the case of receivers employing head 


telephones, this necessarily results in very dire troubles 
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when the hand of the operator is brought near the tuning 


circuits. In-the very large majority of caz2s a by-pass 


condenser across the low-frequency circuit is an essential, 
though admittedly, when a capacity reaction circuit with 
an audio-frequency stage is used, this item may often be 
dispensed with. Whatever be the cause, at any rate 
hand capacity must be eliminated before any reaction 
circuit can be made to work properly. 

It is difficult to choose which of many highly desirable 
characteristics comes next in order of importance ;: pos- 
sibly the absence of ‘‘ back-lash’’ must be given pride 
of place. By ‘‘ back-lash ’’ we mean an overlapping of 
the positions of the reaction control where oscillations 
start and stop, respectively, on increasing and decreasing 
the feed-back. This results in a receiver being in a 
state of relative insensitiyity or else actually oscillating : 
usually a click accompanies the onset of oscillations, anil 
no satisfactory operation on the threshold of reaction can 
be obtained. ‘The cure for troubles of this character lies 
as a general rule in making the valve operate on the right 
part of its characteristic, and an adjustment of the H.T. 
value will, not infrequently produce a marked improve- 
ment. At the same time, a valve which is working under 
slightly unsatisfactory conditions as regards its character- 
istic will respond frequently to an alteration of the circuit 
or components in use, and give a far more even and 
contrcilable threshold. 


Effect of Reaction on Tuning. 


Interdependence of adjustments is, of course, a thing 
to be most carefully avoided. Some forms of reaction 


control, notably those employing moving coils, have a 


tendency towards altering the tuning when the reaction 
setting is altered. This may be made small if a proper 
choice of components is made, a point which will be con- 
sidered again, in connection with the various individual 
circuits of which it is proposed to treat. 

Lastly, it is highly desirable that the position of the 
reaction control should remain as nearly as possible the 
same over the tuning range of the receiver. Sometimes 
this is very far from being the case, and, very often, 
reaction is far more vigorous on. the shorter wavelengths 
than on the longer. In the case of magnetic reaction 
this is quite often due to the use of too large a reaction 
coil, this effect being similar to that which was considered 
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m a previous article on the subject of low-power oscil- 
lators. With modern valves and circuits of average good 


quality it will be found ‘possible to use small reaction 
coils, so that even in a simple magnetic reaction circuit 
the effect need not be really troublesome. 

The methods of applying reaction are almost nuniber- 
less, and it is quite impossible to make any attempt to 
deal with them exhaustively ; a few representative circuits 
only will therefore be considered. 


Fig. 1.—Normal magnetic reaction circuit with plate current 
flowing through reaction coil. 

In Iig. xı we have an ordinary magnetic reaction 
arrangement in which a coil is included in the plate cir- 
cult of the valve and variably coupled to the grid circuit, 
the latter being an oscillatory circuit, and in the example 
given, being connected to the aerial in the well-known 
‘“ aperiodic ° manner. A condenser and leak are em- 
ployed for the purposes of rectification, and in this way 
it is possible to use the valve on the straight part of its 
plate current characteristic. | 


A Small Reaction Coil Desirable. 


Normally, this arrangement is quite satisfactory pro- 
vided that certain precautions are observed. 
place, there is.no advantage to be gained by increasing 
the L/C ratio of the circuit very greatly, and there is 


Fig. 1(a).—Variant of the circuit of Fig. 1, in which only the high- 
frequency component of the plate current passes through the re- 
action co 
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the disadvantage if this 1s done that the grid current will 
cause very heavy damping during positive half cycles 
and the arrangement will become somewhat liable , to 
‘* back-lash.”’ “Te a good valve is used having a magnifi- 
cation factor of, say, 16 and a resistance of 20,000 ohms 


_ the size of the reaction coil may be reduced to something 


materially smaller in inductance than the tuned circuit 
coil, and, as a result, the distuning effect- c on moving the 
coil will be negligibly small. 


Parallel Feed. 


A variation of this arrangement -which has cer A con- 
veniences is shown in Fig. 1 (a). Here the plate is con- 
nected to the reaction coil through a fixed condenser, the 
coil being connected to L.T.— instead of to the P.T. 
battery.. "This arrangement is satisfactory if any low- 
frequency transformer of ordinary impedance is used, 
though, should the transformer already have a condenser 
embodied in it, it is perhaps preferable to use the normal 
arrangement of Fig. 1. 

The sense of the reaction winding, it need hardly be 
stated, must be opposite to that of the tuning winding ; 
in other words, currents passing respectively. from grid 
to battery through the tuning: coil, and from’ plate: to 
battery through the reaction coil, must produce opposite 
electromagnetic fields. This can easily be achieved, in 


the case of plug-in coils, without any particular thought, 
if it is remembered to connect 
‘socket to plate ’’ (or vice versa). 


‘“ plug to grid” and 
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Fig. 2 -—Reinartz circuit in which control is effected by a variable 
condenser. 


The circuit of Fig. 1 (a) develdas naturally into the 
Reinartz reaction circuit shown in Fig. 2 if we consider 
the reaction coil as fixed in relation to the aerial coil and 
the condenser connecting it to the plate as variable. The 


two coils may now be replaced by a single tapped coil, 


should it be considered desirable, the sense of the reaction 
winding being grid if the tapping be connected to fila- 
ment. The control of reaction in this manner is possibly 
the most satisfactory of any, but it must be regarded as 
somewhat luxurious in view of the necessity for an extra 
variable condenser. It will be found that no appreci- 
able distuning of the circuit takes place when the reaction 
control is altered, though, as both terminals of the vari- 
able condenser are ‘‘ live’’ high-frequency points, there 
is a slight tendency in the direction of hand capacity 
effects. 
> A 42 
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Aids to Better 
Reception. 


TESTING ANODE RESISTORS. 

HE practice of using extremely 
high anode coupling resistances 

(in the order of megohms) seems to 
be on the decline, but values of from 
0.25 to 0.5 megohm are frequently 
advocated. “Wire-wound elements of 
these values are obtainable, and, con- 
sidering the difficulties in manufac- 
ture, their cost may be considered 
as reasonable; where expense is not 
of first importance, it is recommended 
that they should be used. However, 
a number of improved resistors of 
the grid-leak type, some of which are 
of a metallic nature, are capable of 
carrying a reasonable current without 
undue change in ohmic value, and 
they may be used with satisfactory 
results, provided that they are not 
expected to carry an excessive cur- 
rent. . 
A resistor of 250,000 ohms, with 
the usual applied voltage of 120, 
will pass a current of something less 


than half a milliampere ; this, under - 


working conditions, will be reduced 
. ‘very considerably, due to the fact 
that the valve resistance is in series 
with the circuit. It is not a difficult 
matter for those who are in posses- 
sion of, or who can obtain access to, 
a sensitive measuring instrument, 
reading, say, up to 1 milliampere, 
to test the suitability of any type of 


resistor for carrying currents. of this . 


order ; the important point is that an 
increase Of current should not result 
jn any serious change of value. To 
make a test, the resistance, meter, and 
an H.T. battery of known voltage 


(which may convemently be 60), are 


. connected in series. The scale read- 
ing should be carefully noted, and 
then voltage should be increased to 
double the original figure; if every- 
thing is in order, the current, as in- 
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dicated, will also be doubled. In 
other words, current should increase 
in proportion to increase of applied 
voltage. Any considerable divergence 
will suggest that the particular type 
of resistor under test is unsuitable 
for use as an intervalve coupling. 
It may be noted that when there is 
uncertainty as to whether a resistor 
will carry the desired current, it is 
a good plan to connect two in paral- 
lel; each must have twice the ohmic 
resistance of the value required. 
cooo 


HOLES IN SHEET METAL. 

IFFICULTY is sometimes experi- 
D enced in drilling holes in sheet 
mẹtal used for interstage screening, 
especially if the material is thin. As 
arule it will be found easier to punch 
the hole; provided a soft metal such 
as copper or aluminium is used there 
is no need for any special tool as a 
rod of steel or even brass with one 
end filed square will serve quite well. 
It is essential, however, that the sheet 
in which the hole is to be made 
should be rested on the end grain of 
a piece of hard wood or similar 
material 


o0o000 
MEASURING INSTRUMENTS. . 
COMPARATIVELY simple 


four-valve receiver may easily. 


have over a hundred connecting 
points, a fault in any one of which 
wil] result in either complete failure 
to receive signals, or, at the best, in 
the production of weak or more or 
less distorted results. Added to this 
there are possibilities of mechanical 
breakdowns, particularly in compe- 
nents such as variable condensers 
and rheostats, internal open- or short- 
circuits in transformers, etc., and 


finally the chances of failure in vari- 
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Simple Circuit 
Theory. 


ous accessories, under which heading 
may be included valves, loud- 
speakers, and, perhaps most im- 
portant of all, three or more separate 
batteries, one at least of which usu- 
ally comprises a very large number 
of separate cells, each with their 
outer connections. 

When these facts are taken into 
consideration it 1s not strange that 
the newcomer to the wireless art is 
overcome by a feeling of absolute 
helplessness, either when a newly- | 
constructed set fails to function, or 
when a fault develops after a period 
of satisfactory service. He lacks the 
more or less instinctive knowledge of 
where to look for the trouble which 
has been acquired by the professional 
or expert amateur after years of ex- 
perience, and too often inclines to- 
wards a consideration of the receiver 
as a whole instead of taking a single 
detail at a time and tracing the fault 
by a process of elimination. His 
difficulties are accentuated by the fact 
that he is, as often as not, unable to 
take advantage of the experience of 
others, simply because he cannot give 
a lucid and adequate description of 
the symptoms; indeed, had he suff- 
cient knowledge to do so, it is more 
than probable that this knowledge 
would enable him to locate the fault 
without outside help. . 

All this sounds very dismal, but it 
may serve to stress the need for a 
clearly-defined plan of campaign, 
and, most important of all, for 
measuring instruments and the ability 
to use them. One may point the 
moral by comparing the wireless re- 
ceiver and the motor car; the latter. 


` even in its cheapest form, is generally 


equipped with ammeter,. oil gauge. 
speedometer, and petrol gauge. The 
quality, convenience, and number of 
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these devices is, of course, largely a 
matter’ of price. One can .hardly 
imagine a motorist without any means 
of ascertaining’ if an involuntary 
stoppage is due to an empty petrol 
tank, but it is probably true to say 


that the majority of wireless users are 


in the analogous position of having 
no definite means of knowing if their 
batteries are delivering the necessary 
voltage. Every owner of a receiver 
should have at least a voltmeter 
capable of measuring the output of 
L.T., H.T., and grid batteries ; also, 
if possible, a milliammeter with a 
range suitable for reading the anocle 
currents taken by each of the valves 
in the set. 

The most obvious method of using 
a voltmeter is to corhect it across the 
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Everyman Four 
the addition of a grid potentiometer. 
Various points at which tests should ° 
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be made are indicated by lettering. 
In the first place, it is useful to 

know if the correct voltage actually 

exists across the filaments of, each in- 


dividual valve; this may be checked: 


by applying the voltmeter across the 
points aa, b b, cc, dd. The H.T. 
voltage reaching the anode of V, 
may be checked by testing between e 
and the H.T. negative terminal, as 
may that on V,, by moving the test- 
ing lead to point h (with loucd-speaker 
terminals short-circuited). As far as 
V, and V, are concerned, it will 


generally be impossible to make ac- 
curate tests of voltage actually on the 
anode, due to the high resistances in 


with ` 


—_ 
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potentiometer _ wW inding, 
that of the meter. It is quite im- 
possible to obtain a direct reading of 
the grid voltage of V, with ordinary 
instruments, due to the high resist- 
ance of the grid leak, and the same 
applies more or less to V,, as the 


‘transformer secondary also has a high 


resistance. 

The best of valves are ‘apt to lose 
their emission after a while, and the 
easiest and most certain way of mak- 
ing reasonably sure of their condition 
is to take a reading of the anode cur- 
rent; this should not be very much 
less than that shown.in the manufac- 
turers,: published curves under the 
working conditions obtaining. in the 
receiver under test. Referring to V,, 
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Fig. 1.—Showing how measuring instruments may be applied to the “ Everyman Four.” 


terminals of each battery; this pro- 
cedure is all very well in its way, but 
readings are apt to be misleading un- 
less the set is switched on, so that the 
‘condition of the batteries may be 
checked while they are actually de- 
livering current; this is specially im- 
portant in the case of the L.T. accu- 


mulator, which will almost inv ariably 
m4 


show ‘full voltage on an ‘‘ open-cir- 
cuit ’? test. There are other and 
even more helpful uses to which 
measuring instruments may be put; 
these are best described with the 
assistance of a diagram, and the 
reader is referred to Fig. 1, which 


shows the circuit of the popular 


-it and L.T. 


circuit, so the test should be made 
between the negative terminal and 
points f and g. This, at any rate, 
will indicate continuity in the termi- 
nal connections and internal wiring. 

- The bias batteries should, of course, 
be checked periodically as an unsus- 
pected fall in voltage will, at the 


best, result in a waste of current from - 


the H.T. battery. Referring to the 
circuit diagram, the actual voltage on 
the grid of V, (the H.F. amplifier) 
may be measured by testing between 


detector, V,, an inaccurate reading 
may be obtained, due to the presence 


in circuit of a proportion of the 


—, but in the case of the ~ 


. ing the first and second L.F 


the meter may be inserted at the 


point X,, or, if more convenient, be- 


tween the H.T. terminal supplying 
this valve and the battery. ‘The de- 
tector, V,, usually has an extremely 
high resistance in its anode circuit, 


with the result that current may be 
less than the ordinary meter can 
measure if connected at X,; in this 


case the resistance should be removed, 
and the instrument connected in its 
place at X,. The positions for test- 
. ampli- 
fiers are shown at X, (or X.) and 
Xs; for the latter test, the meter may 
be in series with the loud-speaker 
windings. ` 
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: The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, ‘‘ The Wireless World,” Dorset House, Tudar Street, E.C.4, and must be accompanied by the writer’s name and address. 


EMPIRE BROADCASTING. 


. The following letter, received by Mr. Gerald Marcuse, is 
indicative of the enthusiasm for Empire broadcasting in the 
colonies, and also of the success which is attending Mr. 
Marcuse’s efforts :— 
| : [Copy. ] 
46, Railway Terrace, 
: Mt. Lawley, 
Western Australia. 
26/9/27. 


p 


Mr, Gerald Marcuse (2NM). 


Dear Sir, —I have much pleasure in writing to let you know 
that on three occasions I have had the pleasure of hearing your 
broadcasting from London. 

The first was on your test night. The second was on your 
opening night, and again this morning, which was the best 
of all. I say this morning because it was 1.30 when I received 
it, that is Perth, West Australian time, which is two hours 
behind Sydney time. oo 

One of the items played on the 11/9/27 was so perfect that 
I thought it was Mr. Coxon, 6AG, who is living near my 
place, and he plays the same piece on-his gramophone when 
he is broadcasting, that is, the “ Triumphal March.” a 

This morning I put the alarm clock to wake me at 1.30 a.m., 
and after waiting for five minutes after tuning in I heard 
your carrier wave, and two or three minutes I heard you calling, 
and then a band record, a fox trot, and announcements calling 
different countries and persons, and then I heard the church 
bell striking, and following which the church service was heard 
better than if I was there in England sitting im the church, 

.as I am hard of hearing. ' 

First, choir singing. | 

Hymn 627, | 

Anthem, ‘‘ The Lord is my Shepherd.” 

Prayer (I never missed one word). 

Hymn 641, . 

Scripture lesson from St. Luke. : 

The sermon was from St. Luke’s Gospel, 10th chapter, the 
preacher said the 7th verse, and then corrected himself and 
said the 10th verse, the sermon -finishing at 3.10 a.m., ‘Perth 

time. 

The choir chanting and 2NM closing down at 3.34 a.m., 
Perth time. ; 

Wishing you every success, 

I am, 
Yours sincerely 
(Signed) Á. Tostevin. 

P.S8.—My set is a three-valve Reinartz from 20 to 2,000 

metres. I use it for our local station 6WF on 1,250 metres. 
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THE REGIONAL SCHEME AND 5XX. 


Sir,—With reference to Mr. D. R. White’s letter in your - 


issue of October 19th, I should like to point out that there is 
A 45 | 


one point (and a strong point, too) in favour of a 1,600-metre 
transmission that Mr. White has forgotten. This transmis- 
sion is a godsend to us who live near the coast. It is impossible 
in Grimsby to tune in any broadcasting station except 5XX 
without interference from Morse stations on 600 metres. Even 
Hull at times is quite blotted out. 

For this reason I hope the B.B.C. will not discontinue the 
1,600-metre transmission. If they do, I am afraid many 
listegers here will not renew their licences, as the transmissions 
on other wavelengths are useless. A. E. GOOD. 

Grimsby. 


Prd 
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Sir,—I was surprised to read in your correspondence columns 
a letter which suggests the total abolition of 5XX. Surely 
your correspondent can have no knowledge of the conditions 
obtaining in south-east coast towns, and probably in other dis- 
tricts. In Eastbourne, for instance, 5XX provides the only 
British programme, there is no alternative, and to close 
Daventry would deprive thousands of listeners of their broad- 
cast entertainment. Until such time as the authorities con- 
cerned are able to control the commercial working of spark 
stations the question of closing 5X X ought not to be considered. 

Eastbourne, : W. STEVENSON, Jun. 

October 19th, 1927. Z 


- 


Sir,—We who live on the South Coast have been forced, in 
the interests of shipping, to consider 5XX our only source 
of wireless entertainment. Lately 5XX has been seriously 
interfered with by Morse, the worst offender being a machine 
transmitter. On the longer wavelengths there can be no ques- 
tion of life saving, so think listeners have a right to enter 
a strong protest, | : BM/BLDN. 
_ October 16th, 1927. 


———— 


Sir,—I must say I fully concur with A. H. B.’s letter on 
“ Morse on the South Coast,’ also finding it .useless to listen 
in to anything on the medium waves. 7 

I had hopes that when 5GB came into being to be able to 
listen to this station, but in this district the reception is sc 
weak as tb be impossible to anyone except the multi-valve 
enthusiast, the result being that, except for the dial twisting 
fan, the listener who regards his set as a musical instrument has 
got only one alternative; 5XX. i o 

It is a great pity that scmething cannot be done, now that 
the first excitement and wonder of broadcasting has worn off. ° 
I hear continually of people reverting to the gramophone, as 
there, at least, no Morse is to be found. 

Southsea, G. A. VINER. 

October 12th, 1927. a . 


MORSE INTERFERENCE. f 


Sir,—Your correspondent, Mr. T. B. Wilson, has, if nothing 
else, done a useful service in keeping open a question which, 
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I venture to suggest, is of paramount importance both to the 
listening-in public and shipping interests at the present time, 
and which was so timely- raised in your Editorial of 
October 12th. ay gt | 

Apart from this, however, Mr. Wilson has made certain 
statements. the accuracy of which may, with advantage, be chal- 
lenged. First, then, I would take exception to the view that 
technically spark or I.C.W. transmissions are essentially neces- 
sary for a reliable emergency service in the future. 

The fact is that the highest receiving efficiencies are obtained 
when the transmitter emits a steady and continuous wave, and 
there is no technical reason that I know of why a vessel should 
not be able to emit a standard wavelength on sufficient power 
for the purpose of a safety call. It is merely a case of the 
ship being provided with a thoroughly competent wireless staff 
capable of checking daily their wavemeters by standard calibra- 
{ion signals and applying the same to the transmitter. It is 
solely a matter of routine, the procedure being similar to that 
of the captain, who checks his bearings, compass course, etc., 
periodically. . l 

Your suggestion as to the use of a combination of tuning 
notes such as I foresee could.be controlled by, e.g., standard 
tuning forks, certainly may have much to be recommended to 
secure additional safety during, perhaps, a transitional stage 
before such time when by experience it might be found they 
could be dispensed with. 

Secondly, Mr. Wilson near the end of his letter makes a 
most dangerous assertion. He says, ‘‘ As the law stands prac- 
tically the whole of the British mercantile marine are compelled 
to fit the apparatus (Auto-Alarm), and those not compelled will 
do so on grounds of economy.” I challenge Mr. Wilson to 
prove that the law makes such compulsion. As I read it, the 
law requires that a continuous watch be kept on every ship at 
sea for a distress signal. 


Until recently this condition was satisfied by the provision , 


of two men (usually boy apprentices) who after an hour or so 
vf practice could detect aurally the Morse SOS. The wireless 
official is called in the event of the receipt of such signal, and 
on his training and skill everything else depends. 

Now, sir, I suggest that the shipowner, far from being 
compelled to install the present Auto-Alarm, will be well, 
advised to leave it entirely alone. As he already carries seamen 
upprentices the continuous watch is not expensive to him, and 
in any case he must have a certificated wireless officer on board 
to deal with the situation, sometimes very difficult, when the 
distress signal has to be sent or is received. 

The cost of the Auto-Alarm as manufactured by one of 
the largest wireless companies in this country I do not know. 
It is not sold, however, I understand, by the actual manu- 
facturing company, but by a subsidiary company whose shares 
are largely held by the former and the price is £250. There 
are approximately 4,000 vessels in the British mercantile marine, 
and if we are to accept the statement quoted above of your 
correspondent the sum which may eventually be involved will 
approximate to £1,000,000. I do not think that even Mr. 
Wilson will suggest that a quarter of this sum has been 
expended in developing the present instrument. 

Apart from this, however, having both studied the mechanism 
and published literature of the device and from many years 
of practical experience of wireless and other delicate tele- 
graphic apparatus, I am confident that the Auto-Alarm will 
vequire frequent expert mechanical and electrical . attention 
quite outside the scope of a ship’s navigating officer or even 
ihe average certificated wireless officer, whose training is 
usually unfortunately conspicuously deficient of all skilled 
mechanical work. 

This attention will prove additionally expensive to the ship- 
= owner when coupled with various renewals charged at, perhaps, 
an even more extravagant basis than the original instrument. 

Thirdly, it appears that we are still to preserve 600-metre 
spark sets on ships, even if only for the sole purpose of distress 
signals, with less power than heretofore, on the ground that it 
is most suitable for the particular Anuto-Alarm instrument now 
approved by the Board of Trade. The wireless part of the 
enparatus, we are told, tunes flatly between 585 and 615 metres, 
i.e., between 513 k.c. and 487 k.c., which gives us enough 
separation for nearly five broadcast. stations. 

This being the case it is conceivable that the receiving instru- 
ment cn a ship when required to operate with the minimum 
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of interference and as rapidly as possible in reply to or as a 


= result of a distress signal may be badly jammed by one or more 


of the future high-power broadcast stations. , 
Finally, when the shipowners have installed all. their Anto- 

Alarms—if they do—it will be extremely difficult to compel 

any further change in the transmitting apparatus however 


‘desirable and necessary such change might be. 


This letter is already too long, but I trust, sir, that the 
matters raised will awaken your readers to an appreciation of 
the importance of this subject, and that they will require from 
the Government a clear statement of the provisions proposed 
at the International Conference at Washington befare this 
country is committed for- a number of years to a course which 


‘may prove to be disastrous to the progress of broadcasting and 


other vital wireless services. 
London, N.W.2. | 
October 20th, 1927. 


MAURICE CHILD. 
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TELEVISION IN 1925. - 


Sir,—Col. M. J. C. Dennis is quite correct in pointing out 
that the word ‘‘ normally’? was omitted from the translation 
of Dr. Dauvillier’s statement in the Comtes Rendus. This 
was a clerical error, as in my notes of the translation the word 
‘normally ’? is included. The fact that the original French 
was quoted in full should satisfy Col. Dennis’s query. 

Dr. Dauvillier’s statement. seems to have been misunderstood 
by Coi. Dennis in that, where the word “ normally ° is used 
in the translation, the meaning implied is more accurately 
described by the word “ usual.” | 

Dr, Dauvillier’s obvious meaning is, that while shadow- 
graphs or objects illuminated from within could be trans- 
mitted, no object illuminated in the usual way, i.e., from an 
external source, could be sent by his apparatus. The question 
of normal or abnormal lighting was not raised. 

For the information of Col. Dennis regarding television under 
normal lighting conditions, I would point out that prior to Mr. 
Baird’s discovery of the application of infra red invisible 
rays to television, he had already reduced the studio lighting ` 
to little over that necessary for ordinary photography, and most 
of the demonstrations of about a year ago were given under 
such lighting conditions. Ò. G. HUTCHINSON, 

: Joint Managing Director, 
For Baird Television Development Co., Ltd. 
London, W.C.2, 
October 20th, 1927. 


B.B.C. RECEPTION IN SCOTLAND. 


Sir, —Mr. Thos. C. Horne’s lette? in  to-day's 
addressed to you from Hawick is very surprising. He com- 
plains bitterly of the poor reception in his locality. During 
the month of September I spent a fortnight at Melrose, about 
ten miles from Hawick, and was surprised at the wonderful 
way in which stations came in on a two-valve set at the foot 
of the Eildon Hills. 

In daylight Glasgow, Aberdeen, Edinburgh, Newcastle, 
Daventry! Radio Paris, Motala, and Hilversum were received 
with unfailing regularity on the phones. After dark the dials 
were crowded with stations, Glasgow, Daventry, and some of 
Radio 
Toulouse, Spanish stations, and Moscow were heard many times. 

There was nothing very remarkable about the set ; 0.06 ampere 
valves were used with capacity reaction and a good P.O. aerial. 
Loud-speaker reception was quite normal on a three-valve and 
a four-valve set, which were heard in neighbouring houses. 

Aberdeen was not so loud. as would have been expected 
judging from experience on Tyneside, while Dundee was only 
heard once. The aerial was situated about 300ft. above Ordnance 
datum. Possibly Hawick is particularly badly screened by its 
neighbouring hills. ; GEORGE M. MEYER. 

Gateshead. —- 

October 19th, 1927. 
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point) can be answered. A stamped addressed 
envelope must be enclosed for reply. Letters 
which do not comply strictly with these rules, 
cannot receive attention or acknowledgement. 


“The Wireless World” Information Department Conducts a Free Service of Replies to Readers’ Queries. 


- Correct Position of a Potentiometer. 

I notice that, in the reply given to 
“A. W. F.” tn your September Tth 
issue, you advise that critical ad- 
justment of detector valve grid bias 
be obtained by shunting a potentio- 
meter across the filament battery in 
addition to the use of the emall grid 
battery. Why shunt it across the 
filament battery and not across the 
grid battery? D. A. B. 

The average potentiometer of the wire- 
wound type has a resistance of 400 ohms, 
and, if shunted across a 6-volt accumu- 
lator, a current of 10 milliamperes will 
be continuously drawn from the accumu- 
lator by the windings of the instrument. 

Now such a current is a negligible drain 

on an L.T. accumulator, but this would 

not be so in the case of a small grid 
battery of the dry cell type, and we 
should speedily exhaust the grid battery. 

A moment’s consideration will reveal to 

you that, since exactly the same results 

can be achieved by shunting a potentio- 
meter across the filament battery without 
the disadvantage of actually taking 
current from the grid battery. 

= o0o00 


An Unwise Step. 

I propose to use in the first L.F. stage of 
my ‘‘ Bveryman Four” receiver a 
70,000-ohm valve with a magnification 
factor ~of 35 in order to obtain 
‘increased amplification. I shall be 
glad if. you can tell me if there are 
any pitfalls to avoid? F. D. H. 

We do not on any account advise you to 
adopt your proposal, as you would prob- 
ably get both forms of distortion, namely, 
frequency distortion and amplitude dis- 
tortion. Frequency distortion 
come about owing to the fact that 70,000 
ohms is far too high an A.C. resistance 
for a valve preceding a transformer, and 
a loss of the lower musical frequencies 
would result. In addition to this, the 
input to the first L.F. valve of .the 
“ Everyman Four ” is by no means small, 
and since a 70,000-ohm valve has not a 
very large permissible grid swing, ampli- 
tude distortion would probably result, due 
to overloading of this valve. 

Quite apart from these considerations, 
any extra amplification in the L.F. stages 
of this reeeiver should be totally unneces- 
sary, and if you think that the volume 
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. should meet your needs. Any 


would | 


obtained from your loud-speaker is not 
sufficient we should advise you to care- 
fully examine your set, as in our opinion 
there must be some serious defect in it. 
Not only should the whole receiver be 
examined for defects in the H.F. trans- 
former, the soldered connections, etc., but 
the valves should also be carefully tested. 
We presume, of course, that you already 
havertested the voltages of your batteries. 
oo0090 


A Simple H.T. Battery Eliminator 


I wish to build a simple half-wave recti- 
fier and smoothing unit for the pur- 
pose of supplying H.T. from my A.C. 


mains to the last valve only in my. 


set. This valve is a super power 
valve. I have already a US valre, 
which ts of the full-wave type, and 
should be glad if you could give me a 
circuit for using this valve in a half- 
wave eliminator, as I am not at all 
eure of the connections. 
P. R G. J. 
. We give below a circuit diagram show- 
ing a suitable A.C. eliminator, which 
full-wave 
valye can be used for half-wave rectifi- 
cation by simply joining together the two 
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Fig. 1. Hailf-wave rectifier using {ull- 
wave rectifying valve, 


anodes as shown in Fig. 1. The output 
obtainable will, of course, be greater 


than if an ordinary half-wave valve were 
You do not mention the H.T... 


used. 
voltage value you require, but this will 
be determined by that section of the 


secondary which supplies the anode. 


~“ 


Instability of H.F. Circuits. 

l am experiencing difficulty in stabilising 
the H.F. circuit of a A-vralve re- 
ceiver incorporating the “ Regional ” 
type of H.F. transformer. 1 hare 
included a high-frequency choke in 
the anode circuit of the detector 
valve, as 1 was led to understand 
that this might cure the troub?e. 
However, although a slight improve- 
ment is noticeable, I am still unable 
to obtain stability. Can you suggest 
how I can overcome this difficulty ? 

7 J. D. 8. 

The failure to stabilise an H.F. circuit 
may be due to a number of causes, the 
most common being short-circuited turns 
in either the primary- or neutralising 
windings on the H.F. transformer, high- 
resistance contact between the trans 
former pins and sockets on the. base, or 
faulty neutralising condenser. Should 
high-frequency oscillations find their way 
into the L.F. portion of the receiver, 
this trouble will arise, but incorporating 
an H.F. choke in the anode circuit of 
the detector valve should preclude this 
possibility. The components concerned 
should be carefully examined for any of 
the faults mentioned above, special 
attention being given to the neutralising 
condenser. Certain types have a rather 
high minimum capacity, but in most 
cases this can be reduced by stripping- 

off a few of the plates. oo 

High-resistance contact between pins 
and sockets can usually be traced to 
either dirty pins or sockets; alterna- 
tively, if the split type of pin is used, 
this may require ‘‘splaying out ” before 

a good contact will result. A careful 

examination of the H.F. transformer will - 

enable any short-circuited turns to be 
located. | 

0000 


Choosing a Detector Valve. 

I am building a detector and two L.F. 
receiver, but do not know whether 
I should choose an “ H.F.” or an 
“LF.” valve for the detector posi- 
tion, and should value your opinion. 

I use transformers in both stagex 

. V. S. R. 
It will be appreciated that the terms 
“H.F.” and “ L.F.,? as used by manu. 
facturers to distinguish their different 
types of valves, are purely arbitrary, and | 


x 
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in the case of a resistance-coupled ampli- 
fier, it may be necessary to use a so- 
called H.F. valve in the first L.F. stage, 
whilst many receivers whose H.F. conp- 
lings have been designed for valves of 
moderate A.C. resistance will require a 
so-called L.F. valve in the H.F. stages. 
Speaking generally, an H.F. valve is one 
having a higher A.C. resistance than an 
L.F. valve in the same class. Now, even 
in the best of L.F. transformers the A.C. 
resistance of the valve preceding it 
should not exceed 30,000 ohms at the out- 
side, if good quality from the point of 
view of faithful reproduction of the lower 
musical notes is to be a consideration. 
In addition to this, although you do 
not mention it in your letter, your de- 
tector valve is probably going to perform 
the function of regeneration, and on the 
whole a valve of medium A.C. resistance 
gives smoother reaction effects “than a 
high A.C. resistance valve. When choos- 
ing your detector valve, therefore, you 
should ignore the H.F. and L.F. mark- 
ings of the valve, and choose one having 
un A.C. resistance between about 15,000 
and 30,000 ohms, and you will, of course, 
naturally choose a valve which gives vou 
the highest amplification factor for a 
given A.C. resistance. In general, this 
will mean that you will choose the 
“L.F.” valve of any given series. This 
rule applies irrespective of whether you 
are going to use 2-, ő- or 4-volt valves. 


2000 
Converting a Crystal Receiver. 
] have an efficient crystal receiver giving 
excellent results on telephone, and 
now desire to reconstruct this sa that 
atwo-volve L.F. amplifier can be used. 
I should be obliged if you could sup- 
ply me with the necessary circuit ar- 
rangement. of a really good amplifier 
giving the maximum amplification 
compatible with good quality. 
D. 


P. E. 


Your best course would be to reconstruct 
your crystal set on the lires indicated in 
the circuit diagram Fig. 2, using two good 
transformers for the purpose. The aerial 
should be tapped in to the coil about one- 
third from the earth end, and the crystal 
connected across about one-quarter of the 
coil. The transformer T, should have a 


high primary secondary ratio, and an 8:1 


2 2 
E £ 
wo 

=) 3 
© 8 
Ò ò 


Wireless 
World 


_yatio is to be recommended. A 20,000 to 


30,000 ohm. valve, with the highest ampli- 
fication factor obtainable with this resist- 


ance, should occupy the position V,, and 


this followed by a low-ratio transformer 
(T,) having a high primary inductance. 
In the position V, a good power valve is 


recommended; that is to say, one having > 


an A.C. resistance in the order of 4,000 
ohms. with an amplification factor of 3.5 
to 4. 

oo0oo0oo0 

Increasing Signal oo in a Crystal 

et. 

1 have a crystal receiver, but find that 
-© although signals are clear, they are 
not of sufficient strength for comfort, 

and I propose to add a single valve 
amplifier, but before doing so would 
ask if there is any better method of 
overcoming my difficulty? = 
N. C. R. 


In the first place, we should’ advise 
that you made sure that it was not pos- 
sible to improve your aevial and earth 
system, as much can be done in this 
manner to improve signal strength. . Hav- 
ing made sure on this point, you should 
turn your attention to the crystal set 
and see if it is not possible to improve 
signal strength by not connecting the 
aerial and earth system across the whole 
of the tuned circuit; that is to say, the 
aerial should be tapped well down the 
tuning coil towards the earth end, this 
giving the effect of a periodic aerial 
coupling with only a comparatively few 
turns of the tuning coil in the aerial and 
earth circuit. You should also make sure 
that your receiver is not of the old- 
fashioned type, in which the crystal and 
phones are shunted across the whole 
of the tuned circuit, and if it is so, alter- 
ations should be made and the crystal 
tapped down so that the crystal and tele- 
phones are shunted across only a portion 
of the tuned circuit, thus reducing the 
damping, and permitting a bigger H.F. 
voltage to be built up across the tuned cir- 
cuit. Even though in this case the whole 
of the voltage developed across the tuned 
circuit will no longer be applied to the 
crystal, the actual voltage 
across the tuning coil may be so much en- 


hanced that the voltage applied across the 


crystal may be greater than when it re- 
ceived the full voltage developed across 
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Fig. 2. Two-valve and crystal receiver for working a loud-speaker. . 


developed 
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the coil. If after all it is necessary to 
bring a valve into action, we think that 
you would be far better advised to build 
a two-valve receiver such as the 
“ Economy Two” described in our issue 
of October 27th, 1926; such an arrange- 
ment will in reality give you far more 
satisfactory results than a crystal] fol- 
lowed by an L.F. amplifier, as the incon- 


stancy of the crystal will have been got | 


rid of. It is necessary also,.if using an 
amplifier after a crystal, to purchase a 
transformer, whereas in the case of the 
‘“ Economy Two”. a cheap resistance 
coupling unit is used. The quality 
obtainable from the “ Economy Two” 
would be in no way less than with a 


crystal and transformer-coupled amplifier. 
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Using Commercial R.C. Units. 


-I am building the “ All-Wave Four” 


reeciver, but wish to make use of com- 
mercially made R.C. units in place of 
the separate anode resistance, grid 
condensers and leaks in the original 
receiver, but am not sure of the way 
in which to connect my commercial 
units up in place of the components 
used in the original receiver. 
. L. A. C. 
The substitution of commercial units is 
quite a simple matter. Your unit will 
have four terminals. One terminal will 
be marked “ A ”’ or ‘‘ P,” indicating the 
word ‘‘anode’”’ or “plate.” This con- 
nects to the plate of the valve in place of 
the high potential end of the anode 
resistance used in the original. receiver. 
Another terminal will be marked H.T.+. 
and of course this is substituted for the 
low potential end of the anode resistance. 
The terminal of your unit marked “G ” 
will connect to the grid of the succeeding 
valve in place of the high potential end 
of the grid leak, the terminal marked 
“ Q.B.” connecting to the grid battery in 
place of the low potential end of this grid 
leak. The 0.002 mfd. coupling condensers 
in the original receiver will, of course, 
be no longer required, but the 0.0001 mfd. 
fixed condenser shunting from the plate 
of the detector valye to L.T.— and the 
stabilising resistance between the high 
potential end of the grid leak and the 
actual valve grid will still be required, as 
these devices are not usually included in 
commercially made R.C. units. 
0000 


Using Rigid Valve-holders in a 
Modern Set. 

I am building a modern four-valve re- 
ceiver, but do not wish to purchase 
new valve holders, as I have a num- 
ber of good quality rigid type in my 
possession. Is it possible in any way 
to take precautions against vibration 
effects without going to the expense 
of buying new valve holders? 

r R. À. S 
We advise you to use your solid valve 
holders and to mount them on a strip of 
sponge rubber, using flexible electrical 
connections to the valve holder. This 
was done in the case of a four-valve re- 
ceiver described on page 519 of our 

April 27th issue, and proved highly suc- 

cessful. If you will refer to this issue 

you wili see exactly how this was done. 
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THE SUPER-HETERODYNE. 


HE super-heterodyne principle of reception 
stands out from all other types of circuit 
as a system of remarkable ingenuity, and 
probably it would be no exaggeration to say 
that it holds first place for originality 
- amongst all the multitude of receiving cir- 


cuits which have come to light since the valve 


was developed. After first the principle of the super- 
heterodyne was disclosed receivers of that type were in 
vogue for a considerable time in America, and the enthu- 
Siasm also spread to this country ; but after a while the 
popularity of the super-heterodyne died down, and it is, 
perhaps, of interest to consider some of the causes which 
contributed to the lapse of enthusiasm. 


Early Objections to the Superhet. 


First probably amongst the objections to it was the 
fact that more valves were required, and the cost of 
running, in the days of bright emitter valves, had to be 
taken into consideration ; also components were numerous, 
thereby adding considerably to the initial cost. Secondly, 
the super-heterodyne receivers put out were for the most 
part unsatisfactory in performance, particularly as, re- 
gards, quality, and the general-purpose valves available 
then -were by no means ideal for performing under the 
variety of conditions required in this type of circuit. 
Thirdly, the super-heterodyne came into marked promin- 
ence at a time when broadcasting stations were by no 
means numerous and special selectivity was quite un- 


- necessary in 4 receiver, and, since this may be regarded as | 


the cutstanding ` feature of the circuit, it seems quite 
natural that the impression soon got about that a super- 
heterodyne was not worth the extra expense the number 
of valves and current consumption involved. 

But let us review the position to-day. Valves are very 
much cheaper than they were. The same remark applies 
to components. The consuniption of current by valve 
filaments has gone down to a fraction of what it was in 
the days of the bright emitter ; ‘and the-need for selec- 
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tivity has increased enormously. To-day, unless one is 


- content with one or, at most, two programmes, selectivity 


is essential, and probably only a super-heterodyne can 
tackle the problem | of separating all the broadcasting 
transmissions of Europe which do not actually overlap 
one another in their frequency bands. The only alterna- 
tive is to consider a neutrodyne: type of receiver. with a 
number of tuned H.F. stages, when immediately you 
are up against the problem of tuning each stage indepen- 
dently or compromising with still more stages of flatter 
tuning. 

We have never lost faith in “the super-heterodyne re- 
ceiver, although our readers will have noticed that we 
have not dealt with it to any great extent in constructional 
articles. For some time past we have had frequent 
applications for the design of a super-heterodyne, but we 
felt that it was necessary to make sure that when we did 
put one out it should be a receiver which did full justice 
to the advantages inherent in the circuit principle. 


The Wireless World « Super Seven.” 


In this issue we introduce to our readers a design for 
a super-heterodyne which we are satisfied will come up 
to expectations. Amongst its principal merits are that 
it enjoys a background of silence, whereas with super- 
heterodynes generally it is so common for the background 
to be heard almost above the signal strength. By back- 
ground, of course, is meant the noise originating in the 
receiver itself and not picked up by the collector. The 
quality leaves little to be desired, and this without impair- 
ing the outstanding advantage of selectivity. 

It is always interesting to handle a receiver employing 
a principle with which we may not be. familiar. Many 
of our readers, no doubt, have never used a super- 
heterodyne, and the Wireless World “ Super Seven ” will 
undoubtedly be appreciated, especially as the details of 
construction have been simplified until the work involved 
in the actual making of this receiver requires very little 
ingenuity beyond that necessary to build receivers of the 
more usual types. KA 
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Simplicity of Manipulation. 
or Earth Required. 
By H. B. DENT. 


HERF is a common belief that an outside elevated 
aerial is a necessary adjunct to a wireless receiver 
when it is desired to receive signals transmitted 

from a distant station, and under certain conditions this 


is true. A short inside aerial and a receiver incorporating 
a number of high-frequency amplifying valves will enable 
the distant broadcast stations to be heard, but this necessi- 
tates the employment of receiving apparatus fitted with 
many complicated tuning controls. A wire suspended 
across a room or running parallel with a picture rail but 
spaced well away from the wall does not enhance the 
appearance of a room, or please the eye of the commander- 
in-chief, and it is for this reason that many are debarred 
the pleasure of listening to home or distant broadcast. 
The clevated wire could, “of course, be replaced by a frame 
acrial, either built into the receiver or as a separate con- 
ponent, but this still further complicates the tuning for 


the reason that all controls become very much more e critical 


than would otherwise be the case. 

To achieve any worth-while results when a eae aerial 
is employed the receiver should incorporate at least three 
stages of high-frequency amplification, and as an aperiodic 
amplifier is little better than a passenger it becomes neces- 
sary to tune cach stage if a reasonable amplification per 
valve is desired. Improvements i in the design of receiving 
circuits and valves will lcad eventually to the efficient 

“ ganging ’’ of tuned circuits, but at the present time this 
can be achieved only, by the addition of sundry compen- 
sating devices, which must be adjusted at different settings 
of the main control. When the receiver is in close proxi- 


No Aerial 


mity to a broadcast station and it is desired to receive 
distant signals, very high selectivity is demanded, and this 


can be achieved only by cascading a number of sharply 


tuned circuits, all of which must be adjusted for any 
change of wavelength. The supersonic heterodyne method 
of reception provides an easy way out of these difficulties, 
and a really efficient receiver embodying three stages of 
high-frequency amplification, but having two essential 
controls only, can be designed., To appreciate this, the 
fundamental principles of supersonic heterodyne reception 
must be understocd, and a space will be devoted, therefore, 


to a brief explanation of this subject. 


Supersonic Heterodyne Reception. 
The outstanding difference betiveen this method of recep- 


_ tion and the arrangement generally known as a “‘ straight ” 
circuit is that in, the former: high-frequency amplification 
is carried out on a long wavelength, ‘whereas in the latter 

. this takes place on the signal wavelength. 


To make this 
quite clear, in a superheterodyne the H.F. amplifier is 
adjusted .to a definite wavelength, and all signals, irre- 
spective of their individual wavelengths, are amplified at 
this fixed wavelength. The H.F. amplifier is usually 


_adjusted to about 6,000 or 8,000 metres ; however, in some 


cases it may be advantageous to go as high as 10,000 
metres. The long-wave amplifier can be constructed so 
that each stage is sharply tuned, but as: this functions on 
a fixed wavelength it will not be necessary to incorporate 
variable tuning controls. A further advantage is that a 
stable amplifier for oné wavelength only is considerably 
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easier to o build than one required to cover a band of wave- 
Fengths and to. be coatinuously variable, and stable, over 
the whole tuning range. 

The sensitivity and, incidertally, the selectivity can be 
improved by the addition of a high-frequency amplifying 
valve before the signal is converted to a long wavelength, 


and as this will result in two separate H.F. amplifiers, © 


each functioning on entirely different wavelengths, suitable 
nomenclature must be adopted when referring to the various 
circuits comprising a superheterodyne receiver. In the 
present case the short-wave amplifier will be called the 
signal frequency amplifier, and the other the intermediate 
frequency amplifier. 
We have seen that one of the conditions pertaining to 


‘the supersonic heterodyne method of reception is. that all 


A general plan view of the reeeiver with the screening box covers removed. 
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The circuit diagram. Screening boxes are: indicated by the dotted lines. 


signals must be converted to.a long wave, and the method 
by which this is achieved will now be considered. This 
will be more easily followed if signals are considered in 


respect of their frequencies rather tham of wavelength, and 


the following formula shows the relationship between fre- 
quency and wavelength : 
Rate of Propagation 
Wavelength. 

The rate of propagation, or velocity, of wireless waves 
is the same as that of light, namely,. 186,000 miles, or 
300,000,000 metres, per second. It will be seen, there- 
fore, that as the wavelength is shortened’ the frequency in- 


Frequency = 


creases, and vice versa. Before the received signal can be. 


amplified it must be converted to the frequency of the 
intermediate amplifier, and this is accomplished by super- 
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; : LIST OF PARTS. | ‘3 
: , 7-VALVE SET (H.B.D.). ; . : 
: 1 Ebonite panel, 30in. x 9in. x tin. 1 Coil, BI (Gambrell). Is . j : 
: 1 Wooden baseboard, 30in. x 9in. x Fin. 1 Coil, A (Gambrell). : 
: 1 Baseboard mounting Loriostat, one-way, 6 ohms (A. wW. Stapleton). 1 Coil, A (Gambrel)). . i 
: 6 “ Triumph ” „valve holders type V138 (A. H. Clackson).  ~ TT » Cell, 1} volt (Siemens). i > : 
: 2 “ Benjamin ” valve holders (Benjamin Elec., Ltd.). 1 Grid bias battery, 15 volts (Siemens). 3 
: 3 “ Utility ’’ variable condensers, with micro dials, 0.0005 mfd. (Wilkins |- i Terminals (Igranic). f : 
3 & Wright). | 3 “ Springmore ” wander By (Igranic). . : 
: 2 “ Igranic Pacent ” jacks, No. P66 (Igranic). 1 L.F. choke, 32 henries : 
: 1 Neutrovernia (Gambrell), 3 Coil mounts, “ Wearite ” (Wright & Weaire). 
: 2 Mansbridge type fixed condensers, 1 mfd. (Dubilier). 1 “ Igranic Pacent ” potentiometer, porcelain type, 400 ohms (Igranic). 
: 2 Mansbridge type fixed condensers, 0.1 mfd. (Dubilier). 8 ins. ebonite rod, 2in. diameter. : 
: 1 Mansbridge type fixed condenser, 2 mfd. (Dubilier). 1 pr. ‘' Camco ” aluminium panel brackets, Gin. x 4in. (Carrington). i 
: 1 “ Freshman *” fixed condenser and base, 0.0005 mid. (Igranic), 2 ozs. No. 40 S.W.G. D.S.C. wire. : 
: 3 “Freshman ” fixed condensers and base, 0.0002 mfd. (Igranic). 8 ozs. No. 32 S.W.G. D.S.C. wire, green covered. 
: 3 Air dielectric fixed condensers, 0.0003 mfd. (Ormond). $ ozs. No. 32 S.W.G. D.S.C. wire, white covered. : 
: 2 Grid leaks, ‘* Dumetohm,” 2 meg., and holders (Dubilier). 2 ozs. No. 24 S.W.G. D.S.C. wire. a : 
: 1 Anode resistance, 160, 000 ohms, and holder (Dubilier). 4} sq. ft. copper sheet. : 
: 2 “ Igranic Pacent ” universal plugs, No. P40 (Igranic). $ lb. No. 18 S.W.G. bare copper wire. : 
: 1 Centre-tapped coil “ B ” and holder (Gambrell). 4 yds. Sistoflex (Spicers). i 


In the “ List of Parts ” 


: itself. 


Approximate cost £11 (without cabinet). 


included in the descriptions of THE WIRELESS WORLD receivers are detailed the components 
actually used by the designer and illustrated in the photographs of the instrument. 
necessary that particular components should be used.in preference to others, these components are mentioned in the article 
In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal 


Where the designer considers it 


quality to those listed and that he takes into consideration in the dimensions and layout of ne set any variations in the ; 


size of alternative components he may use. 
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imposing on the incoming oscillations a second set of oscil- 
lations generated in the receiver. This will result in the 
formation of an E.M.F. having a frequency equal to the 
difference between the frequencies of the two forces acting 
on the circuit, and this beat frequency is passed to the 
long-wave amplifier. If we assume that this amplifier is 
tuned to have a fundamental frequency of 50,000 cycles 
(6,000 metres wavelength) and the incoming signal 
1,000,000 cycles (300 metres), then the local oscillator 
must generate either 1,050,000 cycles or, 950,000 cycles 
per second to produce the required difference of 50,000 
cycles. From this we see that every signal can be received 
at two distinct settings of the local oscillator, and the use 
to which this can be put will be dealt with later when we 
come to the question of tuning adjustments. 


Number of Valves Required. 


The high-frequency amplification is carried out on a 
fixed wavelength so that as many stages as practical con- 
siderations will allow can be employed without adding to 
the complicity of tuning ; however, in practice two or three 
stages will be found sufficient. Under normal conditions 
of reception and when three efficient stages of high-fre- 
quency amplification are used, one low-frequency ampli- 
fier will suffice to give loud-speaker results from practically 


Fig. 2.—Dimensional drawings of special long-wave transformer bobbin. 
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Fig. 3.—Winding details of I.F. transformer ; (a) shows the direction 
of windings in each groove; ed tne method of interconnecting 
e sections. a 
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all the worth-while stations, even though a frame aerial is 
employed to pick up the initial signal impulse. 


: Stabilised I.F. Amplifier, 


The supersonic heterodyne 
receiver described in this 
article incorporates a high- 
frequency valve functioning 
at signal frequency, a local 
oscillator, a detector, ‘two 
stages of long-wave amplifi- 
cation, a second detector, and 
one stage of low-frequency 
amplification. With the ex- 
_ception of the intermediate 
amplifier, all components in 
the receiver can be obtained 
ready made, and it is only 

A 18 


2 DIA 


NOVEMBER 9th, 1927. | Wireless . 635 
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due ta the. absence of suitable I.F. trans- 
formers that the construction of these must 
be -undertaken by the reader. If refer- 
ence is miade to the circuit diagram, Fig. 
1, it will be seen that the intermediate 
amplifier is stabilised by feeding back a 
small amount of energy from one stage to 
the preceding stage, and the amount fed 
back will, of course, depend on the type 
-of valves used in the I.F. amplifier. In 
all but. two of the ‘supersonic heterodyne - 
receivers which the writes has examined, 
- the required stability is obtained by apply- 
ing a positive bias to. the grids of the 
valves, with the result that the high-ten- 
sion current is considerably increased. 
The heavy drain thus imposed on the 
H.T. battery has, in the past, rendered 
this type of receiver very unpopular, but 
‘when an economical I.F. amplifier is 
used the total H.T. current consumed. will 
be found comparable with that taken by 
any other type of set incorporating a 
similar number of valves.. _ 
The stabilisation of the I.F. ampli- 
fier is not absolute, but adjusted so that 
when the grids of the valves are at zero 
potential the amplifier is hovering between 
stability and instability; and it. is there- 
fore highly sensitive to- very weak signals. | aur 
The potentiometer is provided to give just Fig. 4.—Wiring plan of I.F. unit. 
that extra control necessary when receiv- : ; st enn he 
ing strong signals. «To. obtain the maximum amplifica- can be accomplished without resort to variable, controls.. 
tion and selectivity from this portiom of the receiver it is However, the transformers should be carefully. con- 
essential that each H.F. stage should be tuned to the -structed and matched condensers must be used.. The 
same wavelength, and experiments have proved that this .mica type of condenser does not lend itself to quantity 
production of matched capa- 
YUE IUCR POUL HB ELLE AEN At EE Ee EE EET DATT ats Tee cities, and it is for this 
| 7 reason that the air dielectric 
condenser is recommended. 
The. formers carrying the 
transformer windings, Fig. 
: 2, are turned out. of solid 
.. . . ebonite rod, zin. in diameter, 
a and the width and. depth of 
+ the grooves must be identi- 
cal in all three cases, as any 
slight discrepancy between 
© C, these individual formers will 
oct result in the . inductances 
"24 varying between wide limits. 
| The in. annular grooves 
į should be wound with. 300 
il turns of No.. 32. D.S.C.. wire. 
i and alternative sections con- 
i nected in series. The method 
of winding has been care- 
: fully ‘planned to facilitate 
| this, and the reader is ad- 
DATES vised, to adhere strictly to 


ee E ethe following instructions. 
The I.F. unis with- screening bor removed, e- signal fre- - e ° se 
g quency amplifter belaca Ail oe into copper box. By agal referring to Fig. 2, 
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Wireless World “Super Seven.” — 
it will be seen that two narrow slots have been cut longi- 
tudinally through the former, and these reach to }in. 
below the bottom of each groove. The slots should be 
cut with a fretsaw and great care must be taken not to 
break the dividing - partitions. 
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Fig. 5.—(a) ane Igranic P66 jack before alteration. (b) After 
making the necessary modification. 


possibility of the partitions becoming displaced during 
winding, it is recommended that spacing pieces of wood, 
or other suitable material, should be inserted in the 
grooves either side of the one being wound. 

The direction of the windings in the seven grooves is 
shown in Fig. 3 (a), and the method adopted of inter- 
connecting the various sections can be seen from Fig. 3 (b). 
No. 3 should be wound first, 
and packing. pieces must, 
therefore, be placed in 
grooves I, 2, and 4; how- 
ever, before inserting the 
packing in grooves 1 and 2 
the commencement of the 
wire must be laid in its re- 
spective longitudinal slot and 
bedded well down below the 
bottom of sections 1 and 2. 
Having inserted the distance 
pieces in grooves 1 and 2, 
wind 300 turns of No. 32 
S.W.G. D.S.C. green- 
coloured wire in the No. 3 
and finish off by tying the 
last turn with cotton to a few 
of the neighbouring turns. 
Now remove the packing 
from No. 2 groove and wind 
this in the same manner as 
No. 3, only in this case use“ 
the white-coloured wire. The 
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To guard against the 


must follow the same direction as 1, 
transformers will be required, and the instfuctions given 


N? 24 S.W.G. COPPER SHEET THROLGHOUT - 


NOVEMBER oth, 1927: 


packing pieces i in No. I groove can now be removed, and 
this wound with 6o turns.of No. 26 S.W.G. D. 'S.C. 
wire. It is important to see that the direction of the 
winding is.the same in these three sections. The next 


groove to be wound is No. 4, but before inserting the 


packing pieces in No. 5 groove the commencement of the 
wire must be laid in its respective longitudinal slot, leav- 
ing about six inches protryding beyond the end of the 


former to facilitate joining to-the commencement of the - 


last secondary section. The direction of the winding in 
No. 4 groove must be opposite to that in Nos. 1, 2, and 
3; this is very important and must not be overlooked. 


The white-coloured wire should be used, as this winding 


forms a portion of the transformer secondary and is 
therefore the same as No. 2. The remiaining grooves 
will be completed in rotation, viz., 5, 6, and 7; the 
green wire being employed for sections 5 and 7 and the 
white for No. 6. The direction of the winding 1 in No. 5 
should be the same as that in No. 4, but those in 6 and 7 
2, and 3. 


above should be carefully followed in all cases. . An 
examination of the circuit diagram will show that two 
of the transformers only need to be provided with a feed 
back winding, but it is thought that standardisation of 
construction will considerably simplify the work. 


Screening. 


The intermediate transformers and their condensers are 
mounted on a small sub-panel made from hard wood 
covered with a sheet of copper and battens are fixed to 
the underside, thus enabling the various wires to be 
brought out to their respective connections. A-copper 


_box, provided with two dividing partitions, totally en- 


closes the unit, so that each tuned creuit is individually 
and completely screened. A general idea of the com- 
pleted unit, with the screening box removed, can be 


obtained from the illustration, and the wiring plan is 
shown in Fig. 4. 
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Fig. 6.—Detaiis of the two copper screening boxes and metal covering on I.F. sub-panel. 
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Wireless World “ Super Seven.”’— 
The single-valve signal- 
frequency amplifier is con- 
structed as a separate unit, 
and, similar to the I.F. 
amplifier, is _ completely 
screened in a copper 
box. The importance of 
screening in receivers em- 
bodying high - frequency 
amplification must not be 
overlooked, especially in 
cases where a high amplifi- 
cation per stage is obtained, 
or when two or more stages 
are eascaded. ‘The necessity 


perhaps, more essential with 
a frame aerial receiver than 
with any other type, for the reason that the input circuit 
is very lightly damped. The signal frequency amplifier 
is constructed as a separate unit, and all the component 


pasts are assembled on a small wooden base which, when 
` completed, is lowered into the copper box, and the whole 


held in position by two wood screws passing through to 
the baseboard. A neutralised tuned anode circuit is 
employed in conjunction with a medium voltage amplifi- 
cation valve, and commercial components can therefore 


_ be used, thus obviating the necessity for special construc- 
_ tional work. The only point of interest about this por- 


tion of the receiver is the provision of jack switching to 


enable this unit to be switched in or out of circuit as 
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i Fig. 7.—Wiring plan of signal-frequency amplifier. 


the occasion demands. Generally E switching in 
H.F. circuits is not to be encouraged, but if this is neces- 
sary to simplify tuning and it can be accomplished with 
the minimum of losses; its inclusion. is justified. Without 
some means of switching out the signal frequency ampli- 
fier there would be three essential, and critical, tuning 
controls, and this would render the initial tuning-in of 
stations a tedious process, whereas with. two controls 
tuning is reduced to quite a simple matter. 


Alternative Frame Positions. 

With the frame aerial lead plugged into the second 
jack, the signal frequency amplifier is out of action, but 
on changing the plug to the first jack (in copper box). the 
amplifier i is brought into circuit. The switching has been 
planned to simplify the tuning, and this can ‘be accom- 
plished only when the variable condensers tune their re- 
spective circuits under all conditions. Unfortunately, 
the switching of the first valve cannot be carried out with 
a commercial pattern jack, but, by the exercise of a little 
care, a standard jack can be altered to comply with the 
requirements. An Igranic No. P66 jack was there- 
fore obtained and modified in the manner shown in 
Fig. 5; (a) shows the standard vehicle and (b) the modi- 
fication. 

The above conditions will hold good aniy with the 
tuned -anode method of H.F. amplification, and trans- 
former coupling cannot be employed, even though this 
possesses certain advantages over the former. A careful 
examination of this. portion of the circuit will show that, 
unless certain precautions are taken, the H.T. + 1 tap- 
ping will be short-circuited to H.T. negative during the 
initial travel- of the plug when inserted in the second 
jack, and to overcome this a blocking ‘condenser, with 
a capacity of 0.0005 mfd., is eonnected between the 
anode of the H.F. valve and the second jack. This pro- 
vides a path of low resistance for the high-frequency 
oscillations, but effectively blocks off the D.C. component. 

The neutralising condenser should be mounted on sup- 
ports so that the “ebortite spindle protrudes through the 
screening cover. This enables. the condenser to be | 
adjusted without upsetting the balance due to the effect 
of hand capacity. 

(Fo be concluded). 


AN EFFICIENT EARTH TUBE. 


Probably fifty per cent. of amateur 
wireless sets would be improved with 
a better connection. Very often a 
good deal of care is spent on the 
aerial and anything is considered good 


TIA. 
COPPER PIPE 


HOLES TO ALLOW 
WATER TO PASS. 
INTO DISHES 


or 
127/64 DIA. 


APPROX. 6° DIA. 


PLUG END 


Copper earth tube. 


enough for an earth. ‘This appears 
to be particularly the case where the 
garden space is restricted and a plate 
cannot be sunk, the usual earth being 
a spike, very often of iron, driven 
into the ground. 

The earth tube shown was designed 
to overcome this difficulty where the 


Wireless 
World 


A Section Devoted to New Ideas and Practical Devices. 


owner had only a small patch of soil 
available, the surrounding’ ground 
being paved, but with soil underneath 
joining the exposed portion. Its 
features are that it penetrates a good 
depth of soil, exposes a large surface 
area of ‘metal to the damp ground, 
and can be kept thoroughly damp 
adjacent to the exposed surface. 

Primarily, it consists of a copper 
tube plugged at the bottom end with 
conical dishes or saucers like inverted 
lamp shades soldered at intervals 
(brazing is better, of course). The 
tube has a hole drilled or cut to com- 
municate with each dish, and the end 
is left open at the top. 

A hole requires to be dug in the 
earth 18in. square by about 2ft. 6in. 
deep. The tube is placed in position 
and earth rammed around it and in 
the dishes with a bent rod. 
be seen that when water is poured in 
at the top it fills the tube and oozes 
through the holes into each dish. If 
watered persistently it will keep the 
outer as well as the inner surface of 
the dishes damp through capillary 
action. The construction and de- 
velopment of the conical dishes is 
quite clear from the illustrations. 

The device has effected a consider- 
able improvement in results, and can 
be recommended to readers who are 
restricted for space.—J. W. M. 
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VALVES FOR IDEAS. 


Readers are invited to submit brief : 
details, with rough sketches where : 
necessary, of devices of experis 
mental interest for inclusion in this 
section. A dull-emitter receiving 
valve will be despatched to every 
reader whose idea is accepted for 
publication. 
Letters should be addressed jo the Editor, 
“The Wireless World and Radio Review," 


Dorset House Tudor Street, London, E.C.4, 
and marked “ Ideas." 
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FIELD SWITCH. 


The following description of a field 
switch. will probably be found useful 
to readers possessing Rice Kellogg 
pattern loud-speakers, in order to 
prevent breakdown of field windings 
due to high induced voltages on 
breaking the circuit. Ea 

An ordinary single-pole knife 
switch is needed and one extra oon- 


BLADE IN 
CLOSED 
POSITION 


T 
2 
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Field switch of coil-driven loud—speaker 
magnets, 


tact, this being bent as in diagram 
(1) and arranged as in diagram (2). 
The knife blade must make contact 
with contact B before breaking con- 
tact with contact A. The resistance 
of about 10 ohms is momentarily 
across the battery, but the time of 
contact is so small as to be negligible. 
Using this switch connected as in 
diagram (3), no spark can be de- 
tected when breaking a field taking 
3 amps. at 6 volts. | H. J. 
O AZ 


£ G ` R > i 
4.. f | 
N > | 
es St) ee rick a Sy | A 
oy K Bo Fe we f | | 
A ; x x $ | 
g a 3 Ei SA | 
e N 


World 


eh i) | Hil 
ae 


| | i 


uy 


| 
Wi | a 


Hi ill | Ni I i | 


Ut 


639 


$ ks : 


A Section Mainly for the New Reader. 


WIRING A RECEIVER. 
' N a recent paragraph in these 
columns it. was stated: that a theo- 
retical diagram should not be fol- 
lowed blindly when wiring a set; two 
examples were shown where, for the 
sake of simplicity in conventional 
drawings, actual connections are not 
exactly as the diagrams would seem 
to indicate. This has perturbed 
several correspondents, who seem to 
doubt if they are correct in habitu- 
ally ignoring practical wiring plans. 
Let it be stated emphatically that 
their method of procedure is unques- 
tionably right, if they are sufficiently 
acquainted with the general principles 
of layout -and wiring ; by adopting it 
‘they gain a greater knowledge of 
their recéivers than would result from 
too great a reliance on simplified aids 
to construction. ‘Those who take the 
trouble of mastering theoretical dia- 
grams will be able to alter their sets 
in order to keep them in line with 
future developments, and will also be 
in a better position to trace any 
trouble which may arise. 

It is hoped that the foregoing will 
serve to dispel any impression that 
the paragraph in question implied 
that it is unwise to work from theo- 
retical diagrams; the difficulties as 
regards the connections of compo- 
nents likely to arise as a result of 
doing so are few and far between, 
and it will be found that essential in- 
formation on puzzling points is 
always given in constructional articles. 

; ooo$o 
SIMPLIFYING THE D.C. HIGH- 
a TENSION ELIMINATOR. . 
YHE` design and construction of 
any kind of H.T. eliminator is 
greatly simplified if we decide fo re- 
strict ourselves to a single output 


A 23 


. well with 120 volts, particularly if 


voltage. As a matter of fact, there 
was, even in the past, a tendency 
to over-estimate the advantages of a 
separate anode supply for each 
valve, although admittedly this was 
sometimes made necessary by the fact 
that the H.F. part of the set was 
unstable when a sufficient voltage for 
good amplification was applied. 
Nowadays, however, with the general 
adoption of easily operated neutral- 
ising systems, it is quite usual to 
apply voltages of well over 100 to 
high-frequency amplifiers, and the 
increasing popularity of anode bend 
detection renders unnecessary a lower 
voltage for the rectifier. Indeed, a 
grid circuit detector valve works quite 


it is of the high- impedance type with 
a transformer primary of high induc- 
tance in its anode circuit. Even if 
we are using a general-purpose valve 


as a detector in this manner, there is 


still no real need to reduce the -ap- 


+ 


» TO SET + 
D 
3 
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MAINS _ 


2 mfd: 


(a) 


b. single-v eliminator — 
Pia. RA (6) A olaqo arranges 
ment, with series Sone oe for a second: 


, voltage eliminator. 


plied voltage artificially, as the same 

effect will be obtained by resistance- 

coupling ‘it to the L.F. amplifier. 
Sets depending for their sensitivity 


almost entirely on critical control of . 


reaction are exceptions to the rule, as 
they require -a fairly close adjustment 
of anode voltage for best operation ; 


. however, except for short-wave work 


such arrangements are less popular 
than formerly, and in any case they 
are not the most likely to give the best 
possible result on mains. supply. 

It may be said that the output valve 
should be supplied with a greater 
voltage than the others; this is per- 
fectly true, and here we come to the 
one real disadvantage of the single- 
It must be re- 
membered, however, that the average 
power or super-power valve is rated 
by the manufacturers at some 120 


` volts maximum, and that only a.small 


number of listeners are likely to use 
a valve of still greater power-hand- 
ling capacity, or alternatively to risk 
a reduction in the life of an ordinary 
valve by. over-running it. As far as 
the average amateur is concerned, 
very good results can be obtained with 
a common voltage of about 120. 

_ Assuming that we decide to satisfy 
ourselves with this arrangement, the 
simple eliminator shown in Fig. 1 (a) 
is likely to. give satisfactory results, 
provided that the supply mains are 
free from serious ripple. It will be 
seen that a tapped series resistance R 
is used for reducing voltage; the 
value of this. will depend’ very largely 
on the current consumed by the set, 
and may easily be calculated. As a 


critical ‘adjustment is not necessary, 


all we require to have is a rough idea 
of this, which can be obtained from 
the manufacturer’s published curves. 
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Taking a typical 1-v-2 set, such as 
the ‘‘ Everyman Four,’’ as an 
example, With 120 volts on each 
anode, it may be assumed that the 
H.F. amplifier will consume 2 
“milliamperes with 14 volts negative 
grid bias. The detector, if operating 
on the anode bend principle, with 


resistance coupling, will pass a cur- _ 


rent so small that it may safely be 
ignored. The first L.F. amplifier, 
which will probably’ be of the same 
type as the H.F. valve, accounts for 
another 2 milliamperes, while the 
output valve, of the ordinary power 
type, will require perhaps 6 milli- 
amperes with 9 volts grid bias. This 
gives a total consumption ‘of 10 
milliamperes. Now, assuming the 
mains voltage to be 220, and the volt- 
age required 120, the necessary value 
-of resistance in ohms is obtained by 
dividing the ‘‘voltage to. be 
dropped °? by the ‘‘current to be 
passed.’’ (‘‘ Volts to be dropped ”’ 
is, of course, the difference between 
the mains voltage and that required 
at the output terminals.) The answer 
must be multiplied by 1,000 if the 
current is in milliamperes. In the 
case under discussion the figures are 


IOO X 1,000 
eee es Thus a re- 
10 


sistance of 10,000 ohms will be 
required ; this should be wire-wound, 
and may have a few tappings near one 
of its ends for fine adjustment. It 
must be remembered that the iron- 
cored smoothing choke L may have a 
D.C. resistance of several hundred 


= 10,000. 


ohms; this may be compensated for 
by making a corresponding reduction © 


of R. 

The inductance of the choke may 
be from 30 to 50 henries; the larger 
the better, provided that it will carry 
the required current without satura- 
tion. 

When using a series resistance in 
an eliminator it must be realised that 
a reduction in load (or current con- 
sumption), such as would result if 
one valve of the receiver quoted as 
an example were switched out of cir- 
cuit, will give rise to an increase in 
voltage. It is, therefore, a good 
plan, particularly if valve switching 
is included, to use a voltage-reducing 
resistance of a considerably higher 
maximum value than that ordinarily 
necessary ; commercial tapped resist- 
ances of 20,000 ohms would be quite 
suitable. 
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When a second (and lower) output 


voltage is absolutely necessary, 
another series resistance R, may be 
connected as shown in Fig. r (b). . If 
fine adjustment is required, this 
should be of the continuously vari- 
able type. 
oo0oo0o0 , 
USING A GRAMOPHONE PICK-UP. 
“HERE seems to be a widespread 
impression that gramophone 


pick-up devices can’ be used only“ 


with, elaborate receivers having a 
super-power valve, or even several 
such valves in parallel, in the output 
stage. This is quite incorrect, though 
obviously such a set will give a bet- 


ter performance as a gramophone re- 


producer, in the same way as it is a 
better wireless receiver than the un- 
pretentious outfit with an ordinary 


AERIAL 


COIL 
SOCKET 


ay 


TO PICK-UP 
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nected between detector anode .and 


_L.F. transformer primary, is omitted ` 


for the sake of simplicity as its 


. presence does not affect results. It 


will be seen that the pick-up leads 
are connected to'a coil plug. which is 
inserted into the socket which nor- 
mally accommodates the aerial coil. 


‘The grid leak must be, connected 


across its condenser, and a short-cir- 


-cuiting. switch is added.’ The con- 
‘nections of the common bias battery 


should be carefully noted ; instead of 
joining its positive end to the L.T. 
bus bar, this connection should be 
made to the second negative tapping 
in order that the plug terminating the 
grid return lead may be inserted into’ 
a positive or negative socket, depend- 


_ ing on whether the first valve is to be 


operated as detector or L.F. ampli- 


' 20000 ‘ 


 lplelolpla 


Fig. 2.—Adapting a detector-L.F. receiver for gramophone reproduction. 


power valve and some 100 volts of 
high tension. 


The majority of pick-ups on the 


market are reasonably sensitive, and 
few require more than two stages of 
low-frequency amplification for loud- 
speaker reproduction of good volume. 
This being so, there is very little 
difficulty in adapting even the popu- 
lar detector-L.F. two-valve set; all 
that need be done is to rearrange the 
detector valve circuit so that a suit- 


able negative bias may be applied to 


the grid; at the same time, the grid 
condenser must be short-circuited, 
and the output from the pick-up ap- 


plied either direct or through a trans- 


former, between grid and filament. 
The necessary modifications to a 
typical simple circuit of the type 
under consideration are shown- 
Fig. 2; the usual reaction coil, con- 


fier. An optional by-pass condenser 
of from some o.ı mfd. upwards is 
shown at C. 

The problem of alternative radio 
or gramophone reproduction is still 
further simplified when the detector 
valve of the receiver functions as an 
anode bend rectifier; in this case all 
that is necessary is provision for 
altering bias ; generally speaking, the 
negative voltage required for ampli- 
fication is half that normally applied 
for rectification. 

If potentiometer control of the de- 
tector valve is included, the slider 
must be moved towards the positive 
end of the winding: the indicating 
dial may be marked at the two posi- 
tions. Where control is by means of 
a tapped battery it may be found con- 
venient to include a switch for.chang- 
ing over. | 
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A PLEA FOR CHOKE-COUPLING. 


High Amplification at Low Frequencies. 
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By A. L. M. SOWERBY, M.Sc. 


 XHERE is a- generally accepted notion that the 
degree of amplification obtained by choke- 

_ Coupling is inferior to that obtained when trans- 
former-coupling is in use, but that the quality is con- 
siderably better. If the same valves are used for the 
two forms.of coupling, this statement is undeniably true, 
but it is of little practical. use. for those attacking the 
problem of the quantitative design of. an amplifier. Let 
us_attempt the comparison of the two on a slightly more 


scientific basis, ~ 


_ The improvement in quality assigned to choke-coupling ` 
is, based on the increased amplification of low notes as 


compared with transformers, so that we have ready to 
hand a suitable basis of comparison. We will compare 
the overall amplification produced by the two methods 
when the circuit constants are so adjusted that the low 
notes are amplified to the same extent by either. 

The actual amplification produced by a stage of choke- 
coupling is given by the well-known formula : . 


arfL 
V (2nfL)?+R,? 


in which #=frequency, L=inductance of choke, and p 
and R, are the amplification factor and impedance re- 
spectively of the valve preceding the choke. In the case 
of the transformer, the formula is exactly the same, 
_ except that the ratio of the transformer appears as a 
multipher m the right-hand side, so that in this case 
aafl, - ai 

where S is the ratio of the transformer, and L is the 
inductance of the primary winding. f i 


A=px 


A=psSx 


Amplification at Low Frequencies. _ 

“It appears at first sight that a transformer: gives 
roughly S ‘times the amplification of a. choke; and that 
the accepted opinion as to relative amplification needs 
no correction. But if we are to stick to our original pro- 
position—that we are: going to compare the two on the 
basis of equal low-note amplification—we must take a 
few more factors into consideration; `’ 

_ There is no need to remind readers that a valve of 
fairly low impedance must precede a transformer if low 
notes are to be reproduced properly, and it is a character- 


istic of low-impedance vatves that their’ amplification © 


factor is low-also. But when a choke is employed we 
have at least the possibility of a much higher inductance 
_than can be obtained in a transformer primary, so that 


there will be no objection on the score of quality to the. 


use before it of a valve of much higher impedance which 

will have a correspondingly higher amplification factor. 

The question then arises whether the extra amplification 

obtainable in this: way will compensate for sacrificing the 
A 27 


step-up of the transformer ; whether, in fact, we can so 
increase the “u ’’ of formula (1) that it becomes greater. 


than the “ux S” of formula (2) without at the same 
time incurring any loss in the strength of the low notes. 


Obviously, this depends not only on the peculiarities of — 


chokes and transformers, but also upon the characteristics 
of the valves available. : Fig. 1-is a curve. showing very 
roughly the connection between amplification factor and 
impedance, and is based on the makers’ figures for the 
most efficient valves at present om the market. It will 
be noticed that it is extended to include valves of a higher 
‘“ a?’ than the highest now made; it is fair to assume, 
however, that if such valves were obtainable, their char- 
acteristics would be represented approximately by the 


curve, and that if such valves were required the valve 


makers would produce them. ot 


AMPLIFICATION FACTOR 


o ` -40000 = 80P00 ` 120000 160000- 
a ‘IMPEDANCE N OHMS ` 7 


ae Aas AS $ , | 
Fig. 1.—Curve showing relation between amplification factor and 
choke impedance. 


Turning now to the characteristics of chokes and trans- 
formers, there are. only two -points that need interest us 


for our present purpose. The first is that the inductance 


of a choke (or of a transformer winding) is approximately 
proportional to the square of the number of turns com- 


prising it, other things being equal; so that in a trans- 


former of ratio 3: 1 the secondary would have about nine 
times the inductance of the primary. Secondly, it must 
always be remembered that neither a choke nor a trans- 
former can. have its inductance increased: indefinitely. by 
increasing the number.of turns of wire, ‘because the self- 
capacity of the windings then increases to such an extent 


-that the high notes begin to weaken. We may take it 


for , granted that in a first-class. L.F, transformer the 
maximum practicable number of tums has already been 


v ee ee 
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wound on. We will therefore base our more detailed con- 

sideration of the subject on a hypothetical transformer of 

priniary inductance 30 henries, and of ratio 4:1. This 

is at least as good a transformer as can at present be 

made. l 
A Comparison. 

Let us assume that our requirements as to quality are 
satisfied by the use of a valve of 7,000 ohms impedance 
‘before this transformer ; then our low notes will be ren- 
dered exactly as well by a 30-henry choke following a 
7,000-ohm~-valve, by a 300-henry choke following a 
70,000-ohm valve, or by any other combination in which 
the inductance of the choke and the impedance of the 
valve stand in the same ratio to one another as in our 
original example. That this is so can be seen from 
either formula (1) or formula (2). These formule further 
inform us that, so long as we stick to this relation 
between inductance and valve impedance the actual am- 
plification obtained on all frequencies will be the same 
fraction of the ‘‘ u” of the valve used, so that we can 
take the value of ‘‘y’’ in each case, multiplied by the 
ratio of the transformer, if we are using one, as the 
measure of the actual amplification obtained. 

Since the actual number of turns in our transformer 
does not affect our argument, we will take the comfort- 
able round number of 5,000 for the primary turns, which 
means, with a ratio of 4: 1, that the secondary will have 
20,000 turns, making a total of 25,000 turns all told. 
Since our transformer is, by hypothesis, the best possible, 
25,000 turns must be taken as the maximum practicable 
number, whether for transformer or choke, and we must 


make up our minds to do the best we can with these wind- -> 


ings as they stand. 

` If 5,000 turns of wire on any given core provide an 
inductance of 30 henries, then the total turns, five times 
as many, will give us an inductance twenty-five times as 
great, namely, 750 henries, which is the inductance of 
primary and secondary joined in series. This permits 
us to precede the transformer, used as a choke, by a 
valve of impedance 175,000 ohms, and this combination 
will amplify low notes in exactly the same proportion to 
others as the original transformer used as such with its 
7,000-0hm valve, so that, apart from any alterations of 
stray capacity effects which may vary the amplification of 


ADJUSTABLE LOUD-SPEAKER 
MOVEMENT. 
A Reader’s Suggestion. 

No doubt many readers have from 
time to time experimented with dia- 
phragm-type loud-speaker move- 
ments in an endeavour to modify 
them for driving a cone diaphragm. 
The accompanying diagram shows an 
e“ective way of doing this. 

The diaphragm is removed, and its 
place taken by a soft-iron plate of a 
size corresponding to the pole pieces 
of the magnet. A long screw is sol- 
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; oud-speaker movement. 
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the very high notes, our quali willbe unchanged by 
this change of circuit. 

Now let us compare the overall aniplification obtained 
in the two cases. Using the transformer 'as such, with a 
7,000-ohm valve, of amplification factor 7 (from Fig. 1), 
the overall amplification of the stage will be proportional 
to 7x4, or 28. Using it as a choke, with a valve of 
175,000 ohms, which would, if it existed, have an. ampli- 
fication factor of 65, the overall amplification would be 


- proportional to 65, so that without loss of quality we have 


increased signals ‘to more than double their previous 
volume by converting our’transformer into a choke and 
making a compensating change of valve.. 

In practice, some sort of compromise. would have to 
be made, for there is at present no valve of so -high an 
amplification factor as suggested, and, further, the work- 
ing impedance of such a valve would be. quite sufficiently 
far above the maker’s rating, derived from static curves, 
to throw our calculations very seriously out. Neverthe- 
less, we might quite safely use a valve of 80,000-ohms 
impedance, which gives us a ‘‘ u ” of 50, and so’ secure 
very nearly double the amplification of the corresponding 
transformer circuit. 

As an alternative, we might choose our valve for the 
choke arrangement so as to give us the same amplification 
aş we had with the transformer (which would, in our 
case, mean a valve with a ‘f u” of 28, and therefore an 
impedance of about 30,000 ohms), in which circum- 
stances we should gain a very considerable extra ampli- 
fication of low notes, obtaining then quality somewhere 
near the best standard of resistance-coupling, without any 
necessity for the high plate-voltages which this method 
is inclined to demand. 


z Summary. 


In conclusion, it is fair to say that a properly designed 
choke amplifier combines in many respects the advantages 
of the two rival methods, while the statement so often 


made that it only succeeds in combining the disadvantages 


of both is quite obviously based on experiments made 
with an incorrectly designed amplifier. 

Nothing in this note is to be taken as an encouragement 
to use small chokes of low inductance in conjunction with 
high-impedance valves. A good choke is as large, as 
heavy, and as expensive as a first-class transformer. 


`- 


dered to the surface of the iron plate 
for the purpose of attaching the apex 
of the cone and also for clamping to 
the suspension. The latter consists 
of two thin strips of spring material 
between which are inserted a number 
of paxolin washers. It will be at 
once apparent that the, distance D can 
be varied by inserting a suitable num- 
ber of washers, and that the air gap 
between the soft-iron armature and 
pole pieces can be adjusted to suit 
the volume required from the loud- 
speaker. WERSC. 
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Now Employed in Power Stations to 
Control A.C. and D.C. Generators. . 


By A. DINSDALE. 


S HERMIONIC valves, primarily developed ce use 
in ‘radio communication, are daily finding new 
applications in widely different spheres of electrical 

engineering, and in other branches of science. The two 
latest applications come from America, where the General 
Electric Company have devised means of controlling A.C. 

. power-station operation by means of valves ; and Professor 


Nicholas Minorsky, of the Moore School of Electrical ` 


. Engineering at the University of Pennsylvania, has de- 
veloped a method of amplifying direct current which can 
be applied to the regulation of D.C. generators in power 
stations. 

Before an additional generator can be switched into 

Circuit in an A.C. power station it must be started up and 
the speed so adjusted that the generated output is in syn- 
chronism with the current already flowing in the line to 
which it is to be connected. This is a comparatively 
simple matter when the incoming generator is situated in 
the same byilding as the generators already supplying the 
line, but when the incoming machine is to reinforce the 
power fed to the line by generators some miles distant the 
problem is more difficult. 

At the present time, throughout the United States, iSo- 
ated power plants are cofsolidating their resources in 
great central organisations, just as it is proposed to do in 
this country. With such consolidations and the attendant 
economies in operation it is possible to tie-in a great number 


-of. generating plants, and this pooling of generated power- 


allows a great area to be served from a single system.. 

The old. method of synchronising a group of generating 
stations was by means of potential transformers and syn- 
chroscopes, a method which was effective but expensive ; 
and the latest application of the valve has been developed 
to meet the new conditions. The ‘* vacuum-tube synchro- 
scope,” as the new device is called, gives a direct and 
immediate indication as to whether incoming machines are 
running too fast or too slow, and shows the difference in 
speed without any time lag. i 


Tapping High-voltage Power Lines, 


The first installation of this new type of equipment was 
made by the G.E.C. at the Menands sub-station of the 
Adirondack Power and Light Corporation, near Albany, 
N.Y., and it gives the usual ‘‘ fast,” ‘‘slow,’’ and ‘‘ syn- 
chronism ” . indications without the use of instrument 
potential transformers. 
| Potential from the high-voltage power lines to be syn- 
chronised is obtained from a capacity transformer, and is 
amplified by means of valve amplifiers until sufficient 
power is obtained to operate a synchroscope. 


Expensive oil-filled transformer bushings of standard 


type (see Fig. 1), otl circuit breakers, or other apparatus 


can be replaced by a modified bushing when a capacity ` 


transformer is substituted for a potential transformer. 


The potential obtained from the capacity transformer, 
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Fig. 1 .—Synchroscope installation attached to a high-volta out- 
door substation. Arrows indicate leads from oe transfor mer 
to synchroscope unit. 7 

which is in phase with the line-to-neutral voltage of. the 
system, is impressed on the grid-filament of a valve and 
amplified. This valve, it is stated, should: not be more 
than 50 ft. from the transformer,.and is built into a 
wW eatherproof housing for outdoor mounting. The arrange- 
ment is shown in Fig. 1. One such amplifier is required 
for each bus-bar and line to be synchronised, and it re- 


quires a five-wire multi-conductor cable’ with s509-vclt 
‘insulation to connect it with the sub-station where the 


high-power amplifiers are installed. 

The station equipment consists of a valve and control 
unit, a motor-generator set, and the synchroscope. The 
valve and control unit consists of two 50-watt amplifying 
valves and their associated equipment. Fig. 2 gives a 
front view of the unit, together with the synchroscope on 
a swinging. bracket on the right, and a back view of the 
panel, showing the valves, transformers, -etc. 


A Compact Unit. ` 


This amplifying panel, which measures 76in. x 22in., 
amplifies the energy received from the low-power outdoor 
amplifier until it is sufficiently powerful to operate the syn- 
chroscope. It will supply any number of synchronising 
points at one sub-station, proper switching being provided 
to take care of a number of circuits where this:is necessary. 


644 


New Uses for Valves.— 


The panel can be plaċed in any convenient position in the . 


station, and on it are also the controls for nie motor-gene- 
rator unit. 

This unit consists of a driving motor, a filament. alter- 
nator, a grid bias generator, and high-voltage, double-com- 
mutator generator. The driving motor requires approxi- 
mately 1kW., and operates from the station battery, or, 
with a different type of motor, from A.C. The filament 
generator supplies filament current for all the valves, while 
the bias generator supplies grid bias voltage for the valves 
and excitation current for the high-voltage generator. This 
latter supplies direct current at 500 volts for the plate 
of the outdoor amplifying valve, and 1,000 volts for the 
indoor: amplifier. 


The insertion of the synchronising plug starts the motor- . 


generator set, which lights the valve filaments and supplies 
all necessary power. Where several lines have to be syn- 
chronised the connections are alternately transferred to the 
indoor amplifier so that only one of these units is required. 


Amplifying Direct Current. 


Professor Minorsky’s discovery of a new use for valves 
is perhaps of more far-reaching scientific value. Up to the 
present valves have usually been operated under alternat- 
ing current conditions, but it is well known that a steady 
direct current will flow through a valve when its filament 
is heated and a positive potential is applied to its plate. 
It is by controlling the magnitude of this steady direct 
current by means i a minute alternating voltage applied 
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Fig. 2.—Indoor amplifier of vacuum-tube synchroscope. 
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to the grid of the valve that we obtain, in 1 the output circuit 
of ‘the. valve, a greatly | amplified replica of the original 
input voltage variations. 
current. ? 

The common application of this phenome a tor 


This outpyt is an alerting 


rig. 3.—This series of siis all supplied with H.T. from the 

' potentiometer across the dynamo, will deliver a large D.C. in the 

anode circuit of the last valve, C, in response to a small signal 

initiated by the subsidiary circuit, L, and applied to the grid of 
the first valve, A. . 


whereby he obtains in the output of the last stage a large 
direct current in response to a small signal impressed 
$. 

In this new. arrangement, which acts as a direct current 
amplifier, the output of one valve communicates with the 
grid of the next, all valves being supplied with adjusted 
D.C. plate potentials from points along a potentiometer, 
as shown in Fig. 3. When the character- 
istics of the valves and associated circuits 
are suitably related to each other (for 
the details of whiclr the original paper 
should be consulted) the final valve of 
the series possesses a peculiar kind of instability by 
virtue of which a small change of the grid potential of 
the first yalve causes the plate current through the last 
valve to alternate between a high value and a value Ww hich 
is virtually zero. : | 

Professor Minorsky calls this action a ‘‘contact effect,” 


‘thus emphasising the similarity between it and the action 


of any contact device, such as a switch. By applying to 
the grid of the first valve a small additional voltage, in 
the right direction, a relatively large current can be 
“t switched on,” or caused to flow in the plate circuit of 
the last valve, just as if an ordina contact switch had 


‘been closed. 


By virtue of the fact that electronic changes occurring 
within a valve take place instantaneously, “and without 


inertia, the combination acts as an instantaneous switch, 


or relay. Thus the same quick-acting relay principle 
which has already contributed to the successful applica- 


1“ Phenomenon of Direct-Current Self-Excitation in Vacuum 
by Nicholas Minorsky. Journal 
of the Franklin Institute (Philadelphia), Vol. 203, pages 18l- 
209 ee 1927) 
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PLATE. CURRENT ee BRncrsres 


60 CYCLES TIMING WAVE. 


An oscillograph record made by the series of valves arranged by Professor Minorsky to operate as a direct current relay. The 


regular sine curve is the 60 cycles timing wave. 


tion of thermionic valves to certain alternating current 
problems can now be applied to direct current tech- 
nique. | | 

To close an ordinary switch or relay requires both time 


and energy, but this new electronic device does the job. 


‘much more rapidly and with the consumption of very 
‘much less power. 


One practical application of the principle which has ` 


already been made is- in connection with the voltage regu- 
lation of direct current dynamos. The standard “method 
of doing this requires some form of voltage-operated relay 
which will open or close a circuit leading to an auxiliary 
winding on the field coils of the machine. If the voltage 
of the machine drops below a certain value, the voltage- 
operated relay closes and switches on a current through 
the additional field winding, thus strengthening the 
magnetic field and causing “the machine to generate a 


The curve marked ‘‘ plate current ” indicates how quickl 
permitting the plate current to rise, after the starting signal was given to the first valve of the series. 
signal is indicated at A. 


the valve relay closed, 
e time of this starting 


restored, or is exceeded, the relay opens and weakens the 
field again. 

The relays so far ied for this“ purpose have been 
mechanical, being operated by, some electromagnetic 
effect of the altered voltage. Although reasonably ‘satis- 
factory, they suffer from a definite time lag, ‘and they 
consume an appreciable amount of power. They also 
possess mechanical contact points which burn out in time, 
and require frequent adjustment. 

Professor Minorsky has applied his new D.C: amplifier 
to this class of work, and reports that it operates excel- 
lently. It uses very little power, has no lag due to 


inertia, and does away with troublesome contact points, 


for the electrons within the valves constitute the ‘ ‘ con- 
tacts.’ 
Thus we ‘have two more examples of the iini in other 


branches of science .of apparatus originally es for 


tr, w 
ad . wow, 
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B.A. Pp. 212, with 94 illustrations and £ , House, gsway, London; W.C.2. Leaf- 
diagrams. Published by Chapman and CATALO GUES Jet O.V.72, ees ol Ast OVO de. 
afle e- 


Price 15s. net. 
with 


Hall, Ltd., London. 
The B. B. C. Handbook, 
foreword by the Earl of Clarendon, 


1928, 


introduction by Sir J. C. W. Reith, 
- Director-General; and articles on pro- 


RECEIVED. 


Chairman of the Board of Governors; AITAD AAT C 
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'K.L.1 type valve 
scribing K.H.1 H.F. and L.F. amplifyin 
and detector ‘valve with indirectly heated 
cathode. 

Star Engineering, . King Street, Dids- 
bury, Manchester, Price list of “ Web- 


grammés, engineering, international broad- 
casting, publicity, ‘sidelights and the 
wireless trade. Pp. 380, profusely illus- 


trated. Published by the British Broad- | 


casting Corporation. Price 2s. - 
Experimental Radio, a collection of 
eighty-five laboratory tests and ‘experi- 
ments, with notes on different types of 
receiver and on the apparatus and ac- 
cessoriés used, by Prof. R. R. Ramsey, 
Indiana University, U.S.A. (Second edi- 
tion, revised.) Published by the author 
and sold by ai Ue Book Store, 


Bloomington, In diana. 
Redfern’s Rubber Works, Ltd., Hyde, 
Cheshire. The book of Redfern’s 


“‘Ebonart ” radio panels, ebcnite, rubber 
and ‘“Fernolie ” radio accessories. 

Selby and Co., 6, Hauberk Road, 
Lavender Sweep, London, S.W.11. Price 


list of fa ening condensers, Sterling Baby- 


loud-speakers, and other standard wireless 
lines available by post, c.o.d. if desired. 
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` A. F. Bulgin and Co., 10, Cursitor. son 


Street, Chancery Lane, London, E.C.4. 
List 116, relating to foreign- -made ‘Com- 
peta ” radio products. 
with British-made ‘ Deckorem ” ` radio 
products, including jacks and switches, 
remote control units, panel illuminators, 
chokes, ete., etc. List” of i Acrmonic ”’ 
radio requisites. 

W. G. Pye and Co., 
Cambridge. 
with the range of Pye valve. receivers. 
Leaflets dealing with Pye “portable rô- 
ceivers and components.. ` 

The Camden: Engineering Co., Ltd., 
Bayham Place, Camden Town, - London, 
N.W.1. 12-page pamphlet dealing with 
‘‘ Centroid ” variable condensers, screened 
coils, etc. 

Pelham’ s, Ltd., 5, Banner Street, Lon- 
don, E.C.1. Leaflet describing the te Pel- 
ham Five,” with particulars of the 


Granta Works, 


“© Axuel ” "Timepiece Three, a receiver 


List 117, dealing l 


98, dealing with the “ Emaco ” 
| wireless cabinets: ~” 


16-page art catalogue dealing | 


moving coil loud-speaker parts. 
S. G. Brown, Ltd., Western Avenue, 


` North Acton, W.2. ‘Leaflet describing the 


“Brown ” electrical gramophone- pick-up. 
~ Enterprise Manufacturing -Co., Ltd., 
Electric House, Grape Street, Shaftes- 
‘bury Avenue, Eondon, W:C.2. List No. 
range of 


-. O00000 


. -ECONOMICAL GRAMOPHONE 


PICK-UP APPARATUS. 


‘Messrs. L. B- Jaccard, 19-23, Clerken- 
well Road, London, E.O. 1, point out that 
the price of the: gramophone motor used 
in the apparatus honeybee in the above 
article should be 32s. 4d.,.and.not 22s. 4d. 
as stated on page 595 of the November 
2nd issue. — ' 

A double-spring Hota of another type 
is, however, available at the lower price 
mentioned. ` 
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LET YOUR FRIENDS LISTEN., 


ii | in 


HI 


National Wireless Week will-be arene te 
in on Sunday next, November 13th, when ~ 


the B.B C. will: open a series ; of special 


programmes. 
The motto for the week is: 
Friends Listen. eae —— ; 
0000 see tose 
BIG TRANSATLANTIC TALK. . 
Seventy-five people participated in 
telephony talk between New York and 
London in the early hours of November 
Ist. The demonstration-of the Trans- 
atlantic service was made in connection 
with the visit to New York of the dele- 
gates to the Washington International 


Conference. Each conversation was 

necessarily brief, but every word was 

heard clearly on both sides of the 
Atlantic. . 

©0000 
HOSPITAL WIRELESS SGHEME 

COMPLETED. 

The final hospital in the list of those 

‘equipped with wireless through the 


“ Daily News”. fund is the Woolwich 
War Memorial Hospital, Shooters Hill, 
which was opened on Wednesday last by 
H.R.H. The Duke of York. The instal- 
lation was handed over on behalf of the 
Fund by Mr. B. F. Crosfield. 

Since the fund was inaugurated by the 
late Mr. J. Hugh Jones, then managing 
editor of the ‘“ Daily News,” 15,766 beds 
have been supplied with listening points. 

0000 
GALE UPSETS WIRBLESS. 


During the gale at the beginning of 
last week several] wireless stations were 
put temporarily out of action, including 
the Daventry and Liverpool stations of 
the B.B.C. The beam service to Australia 
and India was also affected owing to 
damaged land-lines. 

0000 
TWO ASPECTS OF WIRELESS. 


The relationship between wireless and 
the Press was referred to in a speech by 
Lord Burnham at Edinburgh on Wednes- 
day last. Broadcasting and newspapers, 
he said, would in all probability stimulate 
and prosper one another, not by mutual 
aid or mutual confidence, but by playing 
upon human weakness; or, to put it in 
a more favourable light, by quickening 
human intelligence. 
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_- BETTER THAN CIGARETTE CARDS... 


` A well-known firm of” cigarette ‘manu- 
facturers ‘is offering a wireless valve for 


.every 150 coupons: ‘collected from cigarette 


packets. 
0000 


ANY. PIRATES IN POLAND ? 


‘According to the Ministry of Posts and 
Telegraphs in Poland, there are now more 
than 95,000 registered listeners in that 
country. 

0000 


WIRELESS SHOW AT LEEDS 


The Leeds Wireless Exhibition will- 


open on Tuesday next, November 15th, 
at the Fenton Street -Drill Hall, under 


the auspices of ‘‘ The Yorkshire Evening 


Post.” 
; 0000 


SEA WAVES 'AND WIRELESS WAVES. 
That the variations in the wavelength 
of WCGU, Coney Island, U.S.A., are due 
to the rise and fall of 'the tides, is the 
explanation given by Mr. R. W. Daniels, 
chief engineer of the station. According 
to the Telegraph and Telephone Age tests 


with-a laboratory oscillator showed that. 


the. wavelength fluctuated ‘between 210 
and -211.6 -metres -in accordance with ‘the 
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BROADCASTING FROM SYDNEY. 


ill 
Tl ci 


in Brief Review 


It should ‘be’ 


a 
| i 


il 


mentioned that the station aerial is 75ft. 
from the breakers. ` 
.This experience suggests that many of 
the European broadcasting stations may 
be nearer the sea than we had imagined, 
judging from their wavelength vagaries ! 
090000 


BLIND LISTENERS. 


The total: number of ‘free receiving | 


licences issued to the blind now exceeds 
9,000. 
0000 
NEW BROADCASTING STATION ? 


‘“ A microphone is to be placed in the 
local church so that inmates of the Med- 
way Poor Law Institution might hear the 
services by wireless.’ '—Daily Paper. The 
italics are ours. . 

0000 — 
WIRELESS WEATHER REPORTS. 


The growth in the use of wireless 
weather reports receives mention in the 


report of the Meteorological section of 


the Air Ministry for 1926-27. In the 


twelve months under review 4,714 reports 


were received from thirty-two North 
Atlantic liners The number of British 
observing ships regularly making weather 
reports to all ships along all the trade 
routes has more than doubled. 

‘The practical application of the work 
at sea,” says the report, ‘‘is steadily 
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A view of the transmitting room at the Pennant 


Hills wireless station from which the programmes of 2 FC were transmitted on short waves 
on September 5th and October 30th. The control table is in the foreground while in the 
background can be seen the transmitting paneis. Marconi valves are used throughout. 
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being organised with the voluntary co- 
operation of marine observers, and’ the 
support of many of the marine superin- 
tendents of the great. steamship lines, 
with a view not only to aiding navigation, 
but ultimately to aid aerial navigation 
‘overseas. In home waters evidence of 
the value to shipping of the. British 
Weather Shipping Bulletin has continued 
to come in, and during the year the appre- 


ciation of sailors was.especially evident.” | 


a 0000 te 
“W.W.” IN PATENT SPECIFICATION. 


- It- is interesting to note that The- 


- Wireless World is mentioned’ no fewer 
than three times in Patent Specification 
No, 276,584, accepted on September Ist, 
1927, and now published. ‘The patentee, 
Herr Rudolf Alban Clausnitzer, of 
Lubeck, Germany, describing improve- 
ments - in super-regenerative circuits, 
refers the reader to the first attempt to 
use a multi-back-coupling as outlined by 
Edwin H. Armstrong in The Wireless 
World of November 18th, and he refers 
to the same article twice subsequently in 
the same specification. ; 
0000 


“W.W.” SETS EXHIBITION. 


The exhibition of Wireless World sets 
at 116, Fleet Street, E.C.4, closed on 
Saturday last after a successful “run” 
extending over several weeks. 

: 0000 

A CORRECTION: 


We regret that, through an oversight, 
an error occurred in printing the address 
of Messrs. Metro-Vick Supplies, Ltd., in 


N historic evening in the annals of 

the Goiders Green and Hendon Radio 

Society occurred on Thursday last, 
November 3rd, when Prof. J. A. Fleming, 
F.R.S., the famous inventor of the ther- 
mionic vaive, lectured in person to a 
large audience comprising, in addition to 
members, representatives of the Hendon 
District Council and members of other 
societies. 

Dr. Fleming’s lecture, which was illus- 
trated with iantern slides, covered the 
entire history of the thermionic valve 
and the early experiments which led up 
to its’ invention by himself in 1904. In 
his prefatory remarks, the lecturer 're- 
minded his -audience -that the thermionic 
valve occupied a place in electrical pro- 
gress comparable in’ importance, to that 
of the induction coi} and.the incandescent 
lamp. The evolution ofthe thermionic 
valve could be ‘said to. begin with the 
discovery of the Edison’ effect, which 
show that an emission of some sort 
occurred .when a carbon filament was 
made incandescent. ,Dr. Fleming traced 
his researches from the time when’ he 
considered that this emission might con- 
sist of carbon molecules until that his- 
toric evening in. October, 1904, when the 
two-electrode valve was first tried and 
showed sensitivity to. electro-magnetic 
waves, 

How near Dr, Fleming came to the 
realisation of the importance of a third 
electrode can be seen by the fact that 
soon after this event he was experiment- 


SHIP'S SET AT MANCHESTER EXHIBITION. The Cunard exhibit at the Manchester 
Wireless Show, showing a complete ship installation manufactured by Siemens Bros. and 


Co., Ltd., Woolwich. 


Ih: main transmitter is of the 


uenched spark type and is rated 


at 0'5 kilowatt. A separate c.w. transmitter is included for long distance work. 


the description on page 607 of our last 
issue of the Cosmos A.N.P. coils on view 
at the Manchester Wireless Exhibition. 
The company’s Manchester addresses are 
at 14, Long Millgate, and Trafford Park. 


DR. FLEMING 
“THE VALVE.” 


Dr. J. A. Fleming, F.R.S., who lectured 

on the history of the thermionic valve at 

last week's meeting of the Golders Green 
and Hendon Radio Society. 


_ OFFICIAL WIRELESS TO 
ISLE OF MAN ? 7 
The cost of instituting an official wire- 
less service between England and the 
Isle of Man is being considered. 


ing with a piece of rubbed sealing wax 
with the object of diverting the electron 
stream between the filamerit and the 
plate! ‘‘ It was unfortunate,’’ remarked 
Dr. Fleming, “that it did not occur to 
me at the time to place the third element 
inside the bulb!’’. l 

Dr. De Forest’s introduction of the 
grid was next described; and Prof. 
Fleming then dealt with experiments 
conducted to improve the emissivity of 
the filament, concluding with a tribute to 
the new four-electrode screened valve. 

Captain Round, who was present at 
the meeting, gave some interesting re- 
miniscences in connection with his first 
introduction to the thermionic valve in 
New York in 1905. He had been experi- 
menting with valves ever since! 

Before.and after Dr. Fleming’s lecture 
incidental music was provided by means 
of special amplifiers and moving coil 
loud-speakers, constructed by Mr. W. J. 
Turberville-Crewe, the Society’s founder. 
High tension batteries at over 500 volts 
were lent by the Edison Swan Electric 
Co., Ltd., who also exhibited a case of 
valves of historic interest. It is interest- 
ing to recall that Prof. Fleming was 
technical advisor to the Edison Swan. Co. 
in 1906. 

Amongst other exhibits were a case 
of valves of all dat® and types lent 
by the Osram Valve Co. But the ex- 
hibit of greatest interest was the original 
two-electrode valve constructed by Prof. 


Fleming twenty-three years ago. 
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General Notes. 
Mr. J. W. J. Tyrrell (2BLX), 
Boundary Rd., Ramsgate, asks us 


15, 
to 
state that he is willing to stand by and 
report by card to transmitters who wish 


to make tests on modulation, ete., on 
wavelengths between 45 and 200 metres 
any evening after 11 p.m. and on Sundays 
up to 2 p.m., 6 to 7 p.m., and after 10 
p.m. 

Mr. L. N. Blackburne-Maze (BRS 74), 
66, Acacia Rd., St. John’s Wood, N.W.8, 
is also willing to listen for transmissions 
on E 5-metre band from 2030 to 0800 


oooo0o 


Identification of Experimental Stations. 
We have several times in the past 
drawn attention to the difficulty of locat- 
ing stations heard, owing to the somewhat 
perfunctory way in which their call-signs 
are announced, and therefore fully agree 
with a correspondent in’ Newark, who 
writes: ‘“‘ May I offer the suggestion 
‘that the call-signs of experimental stations 
be announced more frequently. and also 
more distinctly when telephony is being 
employed, as there is no knowing how far 
their signals may carry on the short 
waves? ” | 
ocoo 
Short-Wave Reception. . 
One or two of our readers have com- 
mented on the unusual difficulty in pick- 
ing up distant signals on 20 to 55 metres 


Wireless - 
| Volid i 


during the first fortnight of October, and 
we shall be glad to learn if this pheno- 
menon has been experienced, by other lis- 
teners. One correspondent, writing on 
October 13th, says he had been unable to 
hear either 2XAD or 2XAF at their usual 
strength for about a fortnight, though 


_ KDKA, on 26 metres, was about normal. 


90000 


A station which is attracting some 
considerable attention at the present 
time is NU 2XAA, at Houlton Main, 
U.S.A., which works on wavelengths of 
22 to 23 metres, and is often clearly heard. 

2000 
Holland and Java Communication. 

A correspondent at Bexley Heath states 
that on Wednesday, October 19th, he 
picked up PCLL and Bandoeng PKI at 
1400 G.M.T., apparently working duplex 
on a wavelength of about 18 metres. 

He is, however, uncertain whether 
{hese stations were actually working on 
duplex telephony, and suggests as a pos- 
sible alternative that PCLL’s transmit- 
ting aerial may pick up and re-transmit 
signals from PK1 which are received on 
PCLL’s receiving aerial, or possibly that 
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A DUTCH TRANSMITTING STATION, EN EMO, at Hillburg, near Amsterdam. This 
station is working on telephony every Sunday between 12.10 and 13.10 on 43.47 metres 
and the operator wil! welcome reports. 
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the Dutch station may receive PK1 on a 
loud-speaker within the range of their 
transmitting microphone and thus unin- 
tentionally relay PKI’s. transmissions. It 
will be interesting to know if other 
listeners have noticed this peculiarity. — 
. 0000 
Sydney, 2FC. 

We. have been inundated with reporis 
from listeners who have. heard the short- 
wave transmissions from Sydney, 2FC, 
either in the early morning between 6 and 
7, when experimental tests are being car- 
ried out, or between 6 and 7 p-m., when 
the station transmits specially for Eng- 


land. The general opinion seems to be that 


there is very little fading, but that atmo- 
spherics are troublesome. A listener 
writing from’Sidcup states that he heard 
the programme on Sunday, October 
16th, from 6.15 p.m. until 7.10 p.m, 
using the. two-valve ‘‘ Empire Short-Wave 


- Set,” described in our issue of June 29th; 


and another, in Southwold, Suffolk, re- 
ports having received this station on 28.5 
metres at the same time, the strength 
being R3-R4 on a singte-valve receiver. 


New Caiksigns and Stations. Identified. 

2AV E£. Thomas, 81, Hoel Fedw., Morriston, 
l Swansea. (Change of address.) 

5CB Capt.-K, E. Hartridge, 52, Westbourne Terr., 
W.2, transmits on 46 and 150 metres. 
(Change of address.) 

J. G. Carlson, 28, Johnson St., Sonth Shields, 
transmits on 8 metres and will me 
co-operation with other experimenters 
using this wavelength. 

A. E. Livesey, Stourton Hall, Horncastle. 
Lincs, transmits.on 8 and45 metres. This 
station wil not be working until next 
March. Mr. Livesey’s present address is: 
15, Rue d’Osleans,. Pau R.P., Fraace. 

Mr. Frederick Holden, of 5, Frinton Rd. 
Stamford -Hill, London, N.15, advises us 
that he has relinquished the call-sign 6 BJ, 
bat that he will be pleased to receive 
reports onstatiom6 PN at the above address. 
6 PN is situated at Finchley, London, and is 
crystal-controlled at a wavelength cf 
44.75 metres. Usual operating times: 
19.00-22.00 G.M.T. on Tuesdays and 
Thursdays. 

A. D. Narraway, The School House, Morcton, 
Nr..Oswestry. (Change of address.) 

Ivor A. G. Cole, 174, Broomwood Rd, 
Clapbam. Common, S.W. 


6 PN 


. (Change of address.) 
2AYB , a Cranbrook Rie, 
2BCM A. A Glare, 13, Macmillan St., Rochdale, 
ncs, : 
2 BPJ T. A. Whiteley, 13, Haslam St., Rochdale. 
aU ee r wW Thedies Ae kie y, Iowa, U.S.A. 
‘Al orp!. W. E. Corbett ) ,; x 
FE ALWT Sergt. N. A. Norcross LNo. 1 Wireless Coy., 
Egypt Signals, Polygon, Cairo, transmit oa 
20-45 metres with an input of about 100 
watts, usually working 0001-0200 and 
0330-0430 GLT. 
GW 19C G. R. S. Pennefather, 3, Adelaide Ter, 
- Summerhill, Cork. 
OC OBK Rev. G. H. Horan, Observatoire de Ksera, 
Said Nail, Beyrouth, State of 
: Lebanon. Transmits on 85-metre wave- 


| band. 
XEF 8TA Mr. Archdeacon, S.Y. " Esperanto,” S 
Cloud. - 


A 34 


e 


- NOVEMBER oth, 1927. 


Wireless 
World | 


THE PROBLEM OF SELECTIVITY. 


Showing its. Intimate ‘Connection with the Problem of Good Quality Reproduction. 
By A. CASTELLAIN, B.Sc., A.C.G.I, DLC. | 


comparatively close together in wavelength, the pro- 

blem of selectivity of tuning in a receiver has become 
extremely important, and it is the purpose of this article 
to show as simply as possible on what factors selectivity 
of tuning depends and how it is connected with the 
problem of good quality of reproduction. 

It is really necessary, in order to understand the 
problems involved, first to. consider the case of a simple- 
tuned circuit -consisting of a coil of inductance L, and a 
variable condenser C, the total effective resistance of the 
circuit being ‘‘ lumped >” and represented by R, as shown 
in the diagram Fig. 1. 

If a voltage E, at a definite frequency, is induced in 
the circuit by some means—by an aerial coupled to the 
coil picking up from a broadcast station, for example— 
a current, which may be denoted by å, will flow in the 
circuit, and the value of this current, for a given value 
of E, will depend ‘on the setting of the tuning con- 
_ denser C. 

The effect of the current 7 
flowing through the coil L is 
to set up a voltage (v in Fig. 
1) across the coil, and it is 
this voltage which is applied 
to the crystal or valve, as the 

case.may be, in every wire- 
less receiver. 

If the current z or the volt- 
age v is plotted against the 
value’ of condenser C, a 
curve of the shape shown in 
Fig. 2 will result. This 
„curve is usually called a 

resonance curve. ` In the case illustrated in Fig. 2 the 
resonance curve has a sharp peak value when C has a 
value of 300 micro-microfarads, which corresponds to the 
capacity required to tune the circuit to the incoming in- 
ducing frequency. In Table.I actual values of the volt- 
age across the coil are given, as a percentage of the 
voltage at resonance with 10 ohms circuit resistance, for 
various values of the tuning condenser. 

This table has been prepared for a circuit consisting 
of an inductance of 200 microhenries, a resonant capacity 
of 300 micro-microfarads (tuning to about 450. metres), 


[e these days of many powerful broadcast stations 


Fig 1.—A simple tuned cir- 
cuit with inductance L, capa- 
city C, and resistance R. 
The induced voltage E pro- 
duces a current i, which in 
turn produces a voltage v 
across the inductance. 


and three values of circuit resistance. The results are- 


given in the form of three reSonance curves in Fig. 3, 
which show the relative voltages obtained across the coil 
for the three valués of circuit resistance when there is a 


fixed inducing voltage E. It will be seen that the value 


of R fixes the maximum voltage across the ‘coil when 
tuned, but that there is hardly any difference in the volt- 
age for other values of capacity, except in the immediate 
neighbourhood of the resonant capacity. 

This means that while a good low-resistance. circuit 


will give a large peak value of voltage at resonance, it 
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will not do aiae towards reducing the voltage across 
the coil at points far removed from resonance. 


VOLTAGE v ACROSS COIL 


too 150 200 250 300 350 400 450 500 
TUNING CAPACITY © IN MICRO- MICROFARADS 


Fig. 2.—A resonance curve showing the relation between tuning - 
capacity C and the voltage v aero the coll. The voltage scale is - 
arbitrary. ` 


“For eee greater than thes resonant capacity the - 


circuit behaves chiefly as an inductance to the current 7 
circulating in it, and for an infinite capacity it would 
behave as a practically pure inductance to this current. 


The impedance of the coil at any frequencies likely to 


be used will be very many times the value of R in prac- 


tice, so that there will be a definite limiting value to the 


voltage across the coil which depends, for a fixed induc- 
ing voltage E, on the value of L, the: inductance of the 
coil. Thus, the greater the value ‘of L, the larger is this 
limiting voltage at any given frequency. In the circuits 


‘considered in Table I and Fig. 3, this voltage is 1.22 


per cent. of the maximum voltage obtained with the 10 
ohm circuit. 7 


- TABLE I. os - TABLE II. 


Cc. Percentage Volts across Coil. Cc. Percentage Volts across Coil. 
“mmid.| R=10 | R=20 | R=30 | mmid.| R=10 | R=20 | R=30 
ohms. ohms. ohms. | ohms. ohms. - ohms. 
so | 0.245.| 0.245 | 0245 | 50 | 0.245 | 0.491 0.735 
100 0.613: | 0.613 0.618 | 100 0.613 1.226 | ` 1.839 
150. 1.25 1,25 - 1.25 150. 1.25 | 2.5 3.75 
200- 2.56 55 2.58 200° 2.56 5.1 7.59 
250 6.1 6.05 5.97 250 6.1 121 | 17.9 - 
270 10.9 10.7 10.4 270 10.9 21.4 31.2 
280 16.7 16.0 15.1 | 280 16.7 33. 45.3 
29 | 33.6 29 24.4 290 | 83.6 58 73.2 
296 68 41 30.2 295 58 82 90.6 
` 298 89.5 48.5 32.9 | 298 89.5 97. 98.7 
300 | 100 50 | 333 300 | 100 100 100 
202 | -89.5 48.5 - 32.9 302 89.5 97 98.7 
305 61 42 30.6 306 6l 84 91.8 
310- |. 35,9 30.5 25.2 310' | 35.9 61 75.6 
320 | 19.3 18.3 16.9 820 19.3 36.6 ` |- 50.7 
330 13.3 12.9 12.4 330 13.3 25.8 37.2 
850 |. 8.6 8.5 ` 8.4 350 R.G 17 - 25.3 
400 49 | 439 4.9 400 4.9 9.8 14.7 
450 3.68 3.68 3.68 450 8.68 7.36 11.04 
500 | 3.08 8.08 3.08 500 3.08 6.16 0.94 
o 1.22 1.22 1.22 o 1.22 ; 
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The Problem of Selectivity.— 

An important point arises here, w hich sa is best 
explained: with the aid of Table II and Fig. 4, which 
show the variation of voltage in the three circuits with 
tuning capacity. when the resonant voltage is the same in 
each case. This means that the value of the inducing 
voltage E will be twice in the 20-ohm circuit and three 
times in the 30-ohm circuit its. value in the case of the 
10-ohm circuit. 


i, R=30 OHMS 
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Fig. 3.—Showing three resonance curves for three different circuit 
resistances, for a fixed inducing voltage E. The voltage scale is 
arbitrary. 

So far, we have been considering a single inducing 
frequency which corresponds to an unmodulated carrier 
wave. The actual output from a broadcast station, how- 
ever, does not consist of a single frequency, but may be 
regarded as a narrow band of frequencies, the width of 
the band being 20 kilocycles. Just. as one frequency 
may be tuned by one valve of capacity C, so a band of 
frequencies will correspond to a ‘‘band’’ of capacity 
values—in the case of. the example selected in this article 
the 20-kilocycle width is represented by the capacity ‘range 
295 to 305 micro-microfarads approximately. 

The band width of 20 kilocycles (or 10 kilocycles each 
side of the carrier frequency) corresponds to a modulation 
of the carrier wave for all frequencies up to 10,000 cycles 
—the carrier frequency plus 50 cycles representas a 
modulation of 50 cycles, and so on. 

Turning again to Fig. 4 and Table II, we seethat while 
each circuit gives 100 per cent. voltage at the carrier fre- 
quency (z.e., a modulation of zero frequency) at a modu- 
lation of 10,000 cycles (corresponding to 295 micro- 
microfarads capacity), the 1o-ohm circuit gives 58 per 
cent., the 20-ohm 82 per cent., and the 30-ohm circuit 
90 per cent. of the maximum voltage. This means that 
for uniform modulation from o-10,000 cycles at the trans- 
mitting station there is much more uniform reception with 
the 30-ohm circuit than with the 1o-ohm circuit; in fact, 
if the resistance is reduced below this value the distortion 
(in future called frequency distortion) introduced by the 
extra peakiness of the resonance curve will be distinctly 
noticeable in the reproduction, especially when a good 
amplifier and loud-speaker are being used. 

When it is remembered that the rectified current from 
a detector (valve or crystal) varies very nearly as the 
sguare of the applied voltage, it will be seen that even 
the ro-ohm circuit is going to introduce a certain amount 
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of cut-off of the higher modulation frequencies which may 
be noticeable. 

Thus, the rectified current at resonance being taken as 
100 in each case, the Table III shows the relative rectified 
currents for the three circuits at modulations of 2,000 
cycles (corresponding to 299 micro-microfarads), 4,000 
cycles (corresponding to 295 micro-microfarads), and 
10,000 cycles (corresponding to 295 micro-microfarads). 
TABLE HI. 


Tuning Capacity | Corresponding Percentage rectified current. 
C in micro- Modulating 
microfarads. F requen R=10 ohms. | R=20 ohms. | R=3O ohms, 
300 | 0) 100 100 100 
299 2,000 94 98.5 99.5 
298 4,000 g0 94 97.6 
295 10,000 33.6 67 32 


It should be noted that Table III represents the output 
from only a single tuned circuit and rectifier. If two 
or more tuned circuits are used, then the frequency dis- 
tortion will be much worse, since the effect is cumulative; 


.thus using two similar circuits (e.g., in an H.F. ampli- 


fier) the ‘‘ overall’’ resonance curve when they are both 
exactly in tune will be the curve for a single circuit with 
the ordinates squared, while for three circuits the ordi- 
nates would be cubed, and so on. [It is easy to see that 
by using several comparatively high resistance circutts all 
in tune it is possible to obtain an extremely ‘* peaky ” 
overall resonance curve. The conclusion we are forced 
to, then, is that to avoid frequency distortion as far as 
possible in the tuned circuits it is necessary either to use 
comparatively high resistance circuits, and few of them— 
which means poor selectivity, as will be shown—or that 
we must introduce a counter distortion further on in the 
receiver to enable us to make full use of low-resistanee 
circuits to their full extent. 
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TUNING CAPACITY C IN MICRO -MICROFARADS 


Fig. 4.—Three resonance curves for three circuit resistances, with 

same peak voltagein each case. The arrows at 295 and 305 micre- 

microfarads represent the width of the speech band. The voltage 
scale is arbitrary. 


This latter solution is not so difficult as may be 


imagined, and is one that is very strongly. advised by 
the writer when a long-range selective receiver 1s re- 
quired. 


What has to be done is to make a low-frequency 
amplifier which amplifies the higher audio- frequencies 
much more than the lower and so counteracts the in- 
creased output of lower frequencies from the detector. 
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The Problem of Selectivity.— , 

In Fig..5 the full-line curve A répresents the output 
voltage from the detector over the audio range of frequen- 
cies. The dotted curve B shows what the amplifier 
characteristics should be to give a uniform output to the 
‘loud-speaker, as shown in curve C. Of course, the 
problem of good-quality output is usually not quite so 
simple as this, because in order to obtain a uniform sound 
output from the loud-speaker at all frequencies, it is not 
always (or even usually) necessary to feed it with uniform 


power from the amplifier. However, this latter point is, 


rather by the way in the present article, the main point 
being that it is quite possible to correct for frequency dis- 
tortion in the tuned circuits (within reason) by suitable 
design of the L.F. amplifier. This is becoming more 
and more important as the design of loud-speakers im- 
proves, and, as we have already a fairly good type in the 
coil-driven cone which will deal with quite a large pro- 
portion of audio-frequencies from o0-10,000, the more 
attention that is paid to this solution the better. Table 
-III shows that the amplifier, following even a single ro- 
ohm circuit and rectifier, should amplify just three times 


as much at 10,000 cycles as it does at very low frequen- . 


cies, while for two such circuits this ratio would have to 
be 37: 1, or 9: 1, which will need rather careful design. 


Effect of Circuit Resistance on Selectivity. 


Turning again to Fig. 4; let us consider the effect of 
circuit resistance on selectivity alone. It has been said 
before that each broadcast station requires a band 20 
kilocycles wide (on the normal, system of transmission), 
so that the next possible station below in wavelength to 
the one giving the resonance curves illustrated will be at 
20 kilocycles higher in frequency, corresponding to about 
290 micro-microfarads tuning capacity. This is the least 
separation possible without interference. 

Table II shows that at 290 micro-microfarads the volt- 
age across the coil is 33.6 per cent. of the maximum 
value for the 1o-ohm circuit, so that if two stations are 
transmitting simultaneously, are separated by 20 kilo- 


cycles in frequency, and induce equal voltages E in the. 


circuit when the latter is tuned to each in turn, when 
tuned to either station there is an unwanted voltage due 
to the other station of one-third the value of the 

‘wanted ” voltage. 

_ The rectified currents aor to these two voltages will 
have the ratio of 9: 1 (z.e., 37: 1), but even so, the inter- 
ference will be quite appre ble. 

Considering now the 20-ohm circuit, this voltage ratio 
(from Table II) is 58 per cent., or a rectified current 
ratio of about 3:1, while the 30- -ohm circuit gives a 
current ratio of less than 2: 1, thus showing conclusively 
that a single high-resistance circuit is no good at all for 
selectivity. 

. Two 10-ohm circuits will give a current ‘ratio of Si 
when both are correctly tuned, which is reasonably es 
tive for most purposes except when close up to the local 
station. ‘In the latter case the voltage induced by the 
local station (at resonance) may be, say, ro times at least 
- that for the station adjacent in wavelength (also at re- 
sonance). In this case, when the receiver is tuned to 
the weaker station, with one 1o-ohm circuit the voltage 
ratio will be 100 for the- required station-to 336 for the 
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local station, showing that the local station will swamp 


the other; two circuits give a voltage ratio of roo to - 


about rro for the local station, the local still louder than 
the other; while with three circuits the ratio will be 
100 : 38, or a current ratio of 100: 19, which is still only 


_passably selective, since the local station will still be 


giving a quite good background. If any one circuit is 
slightly off tune the current- ratio is, of course, seriously 
reduced and selectivity salers badly. 


AMPLIFICATION 


2000 4000 6000. 8000 10000 
FREQUENCY 


Fig. 5.—Curve A shows frequency-response curve for tuned cir- 


ts; curve B shows frequency-amplification curve required by 
amplifier to give a uniform overall frequency response (curve C). 


By reducing circuit resistance better selectivity may be 
obtained, but it would appear, from what has already 
been shown, that good selectivity involves frequency dis- 
tortion, and that in order to take advantage of low- 
resistance circuits to obtain distant stations it is absolutely 
necessary to correct for this frequency distortion in the 


LF amplifier. 


Limitations of the Loud-speaker. 


The reason why this has not received general attention 
is chiefly due to two things,,viz., the average loud- 
speaker, until recently, has practically no output on the 
very low or. the very high audio-frequencies, and in quite 
a lot of cases not above about 4,000 cycles, so that one 
need not worry about these frequencies if the speaker will 
not put them out anyway, and, secondly, the average ear 
is very accommodating towards distortion of speech and 
music—especially music—and there may be various types 
of distortion’ present in the loud-speaker and the result 
still be pleasing to the average ear. - 


However, it is possible to obtain more perfect results. 


than have previously been considered satisfactory, and it 
is hoped that this article will have pointed out one line 
of attack on this problem. | 
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Latest Products of the Manufacturers. 


GAS RING BATTERY SUBSTITUTE. 


An entirely new method of deriving 
filament heating current is presented in 
the ‘* Thermattaix,’’ a thermojunction de- 
vice designed principally for operating 
from a gas supply. Comprising a large 
number of junctions connected in series- 
parallel, the model tested was found to 
deliver a current of 0.45 amperes at 2.5 
volts. Heat is supplied from a vertical 
row of jets, around which the thermo- 
junctions are assembled, asbestos sheets 
being used to diffuse the heat and to 
assist in maintaining the output constant, 
A few seconds elapse after lighting the gas 
hefare the folio | s developed, and 
in the 2-volt model, after a period of about 
a minute, the potential rises to nearly 4 
volts on open circuit. One must be care- 
ful, therefore, when using the apparatus 


A new device for supplying filament hcat- 
ing current, the Thermattaix gas operated 
thermojunction,. 


with 2-volt valves to apply the current 
through a filament rheostat. There is 
no objection to floating a 2-volt accumu- 


Jator across the output, though care must’ 


be taken to break the accumulator circuit 
before turning off the gas supply. It 
might be thought that a device of this 
kind would possess poor efficiency. It 
was found with some surprise that the 
“ Thermattaix °? consumed only a small 
quantity of gas, and that many hours’ 
running could be obtained with the con- 
sumption of one therm. The manu- 
facturers state that three hours’ running 
is obtained at the cost of 1d., but actually, 


if the price of gas is 1s. a therm (200 
cubic feet), the cost of running may be 
found to be even less. Provision is made 


Me 


of 


TO 


TF.) 


Interior of the Thermattaix showing the 
assembly of the thermojunctions. 


for attaching a ventilating flue and for 
permanent use this would seem desirable. 
This device appears to be foolproof, and 
is brought into operation merely by light- 
ing up the gas; the output is, of course, 


For the Soudan Government. Short-wave 
set built by Radio Instruments Ltd. for the 
reception of time signals. 


Attention 
is drawn in a descriptive pamphlet to the 
fact that when in use the ‘‘ Thermattaix ” 
serves to some extent for heating the 


entirely free from fluctuation. 


room. ‘The instrument is well finished, 
the 140 metal strips composing the units 
being enclosed under a crystallite finished 
metal cover, and a voltmeter is fitted. 
Electric or petrol operated models are 
also available, rated to give on load 2, 4 
or 6-volt outputs. Further information 
can be obtained from Attaix, Ltd., 106, 
High Street, Southampton. 
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‘COIL FORMERS. 


The amateur will find the range of Nile 
coil formers desigued by the Associated 
Battery Co., 101, West Nile Street, Glas- 
gow, useful for the construction of all 
types of radio-frequency inductances, 


7 


An inexpensive set of coil formers. 


The formers, arranged for the wisding 
of basket coils, are elean stampings, m 4 
hard, smoothed surface fibre, and are 
4iin. in diameter. Provision is made for 
terminating the winding on brass sockets 
fitted with soldering tags, three sockets 
being provided for making a tapped 
winding. 

The outfit includes a set of six formers 
and a pair of mounts. The plugs project 
on both sides of the mounting pieces, 3 
that a pair of formers can be arranged +9 
an H.F, intervalve coupling using 
formers for primary and secondary. 
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Reaction in Receiving Circuits. | By “EMPIRICIST.” 
(Continued from page 624 of the previous issuc.) | 


NSHE Reinartz reaction circuit described in the pre- 
vious issue may be regarded as intermediate in 
- character between magnetic reaction and true 
capacitative reaction, though the distinction is difficult to 
draw. In both a simple magnetic reaction circuit and a 
Reinartz circuit the operation of the device is essentially 
dependent upon a flow of relatively large current through 
a path of low impedance, and, in consequence, the opera- 
tion of the circuit is largely independent of the nature of 
the alternative path in the plate circuit through which the 
low-frequency currents flow. If the impedance of this 
branch of the circuit is reasonably high for high-frequency 
currents, no appreciable fraction of the ae will flow 
through it. 
We come next to a class of circuit in hich there is a 


plate circuit it path for high-frequency currents having an . 


impedance comparable, at 
any rate, with the impedance 
of the path through which 
the reaction current is fed 
| back to the grid circuit ; typi- 
cal of this class is the cir- 
cuit illustrated in Fig. 3, 
which while not of. very 
much general interest has 
certain special characteristics 


`- Fig. 3.— Reaction effects are 
obtained in this circuit if 
L, is made the easier path 
for H.F. currents. 


ticular cases. 


circuit L, C,, connected to 
the grid, is coupled by means of a reaction condenser Cp 
to an inductance L, situated in the plate circuit, the latter 


, being completed through an audio-frequency path pro- 


vided with the usual by-pass condenser for high-frequency 
currents. In’'this circuit the value of L, is deliberately 
chosen so that it is the easiest path for the high-frequency 
component in the plate circuit and thus determines the 
phase and amplitude of voltage across it. 
voltage, a small current will be fed through the condenser 
Cg back into the circuit L, C,, and the phase relationship 
will be right for the generation of oscillations or the pro- 
duction of variable reaction. This circuit is useful when 
the aerial is tuned by variation of L,,.and in this case 


contro] of reaction may be effected by varying the induct- 


ance of L,. If, however, C, is‘varied it’ will be found 
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' rule, X  partakes of the 
which make it of use in par- | 


It will be noted that the 


Due to this 


that a very great increase of reaction effect is obtained 


at the sherter wavelengths and, in fact, there is a ten- 


dency in this direction in any case with variometers of 
ordinary construction. 
The Hartley circuit of Fig. 4 is a common example of | 


a similar principle of applying reaction. .In the embodi- 


ment shown in the figure, the inductance L, is centre- | 


tapped and the reaction condenser C} is connected to the 
remote end of L, and to the plate of the valve. In the 
plate circuit is an impedance X which may be regarded 
as the resultant impedance of all the high-frequency and 
low- frequency branches in this circuit. 


Principle of the Hartley Circuit. 


If X is constructed in the form of a radio-frequency 
choke of really high impedance, then. Cy, may represent 
the path of easiest: flow - for 
the high-frequency plate cur- 
rent. In general, however, 
the impedance of X is com- 
parable with that of the Cg 
branch and exercises a modi- 
fying influence on the proper- 
ties of the circuit. As a 


nature of a very small 
capacity, comparable with 
that of the valve; in this case |. 
regeneration is produced by Fig. 4 
increasing Cp, with a greater 
or less distuning effect, - 


4.—The Hartley circuit 
with centre-tapped coil; . 


according to the magnitude of the equivalent capacity - 


of X as compared with the tuning condenser C,. It has 


“been found ‘possible, however, ‘to obtain excellent results 


when X is a resistance of the order of that used in a 


tesistance-capacity amplifier, and this appears to favour 


smooth working, particularly on short wavelengths. 
If the inductance L, is not centre-tapped, but so 


‘arranged that the tapping is brought nearer to the end - | 


of the coil which is connected to the reaction condenser, 


-the impedánce of the reaction path will decrease, and in 


order to obtain a satisfactory result it will be necessary 
‘to increase the capacity of Cre. The operation of the cir- 


cuit then approximates very closely to the Reinartz - 


arrangement, the only difference. being that the condenser 
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C, is shunted across both the grid and the reaction coil 
instead of only across the grid coil as in the Reinartz 
arrangement.. 

We come next to the consideration of the use of the 
‘reaction principle in cases where there is more than one 
tuned high-frequency circuit. Fig. 5 shows a tuned 
aerial circuit with a loose coupled secondary, reaction 
being applied to the latter. | 

This is not a very easy circuit to tune, though it is 
indubitably selective when properly adjusted. The diffi- 
culty of operation is bound up with the properties of 
coupled circuits. When the aerial circuit L, C, is tuned 


to resonance with L, C, it will be found that damping 1s - 


thrown into the latter circuit from the former and more 
reaction can be applied. When L, C, is thrown out of 
tune after the reaction is adjusted the set will oscillate, 
and as a result the various adjustments are highly inter- 
dependent and difficult to manage. If the tuning diffi- 
culties are overcome, however, remarkable results can be 
achieved, as, by the use of coupled circuits, it is possible 


to obtain a flat-topped resonance curve which enables a _ 


great degree of selectivity to be obtained while retaining 
the essential side waves. 
A more usual case to be considered is where one or 
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Fig. 5. Loose-coupled tuner with reaction applied to secendary. 
The tuning of L,C, upsets the reaction conditions of LC. 


more stages of high-frequency amplification are employed, 
and it may perhaps be assumed from the outset that such 
stages are neutralised, both in order to simplify the con- 
sideration of the problem and also to emphasise once 
more what has already been dealt with in previous arti- 
cles, that it is hopeless to make use of reaction so long 
as there is any appreciable coupling between the circuits 
of the amplifier. 

The function which reaction can best fulfil in the case 


of a tuned amplifier is the removal of the load due to- 


the plate circuit of the preceding valve. If this can be 
satisfactorily accomplished a very great increase in magni- 
fication results, and it is possible to use for the amplify- 
ing valve one which has not necessarily a high amplifica- 
tion factor, but which has a high mutual conductance. 
In this case, if the application of reaction can be made 
smooth enough it does not pay to employ a high-frequency 
transformer, as a tuned anode circuit is just as effective. 

In Fig. 6 an amplifier is illustrated which has a stage 
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of tuned anode high-frequency amplification. It will 
be noted that the grid circuit L, C, is neutralised in 
relation to L, Ca, the tuned anode circuit by an ordiaary 
neutrodyne coupling L, C,. The operation of this eir- 
cuit has been previously described, and is doubtless 
It will be found that, as the 
correct adjustment of C, is approached, the circuit 
La C, will tolerate more reaction coupling from the de- 
tector valve, but ultimately a point is reached where the 
movement of the condenser C, in either direction will 
throw the set into oscillation. This is the point where 


TO LF, 
CIRCUITS 


Fig.6. Reaction applied to the tuned anode circuit of a H.F. 
amplifier. If neutralisation is perfect the arrangement works with 
greater efficiency than a transformer amplifier. 


the maximum amplification is obtained, and it will be 
found in general that a higher degree of amplification is 
obtainable with such circuit than with a corresponding 
one in which a transformer intervalve coupling is em- 
ployed. Moreover, it is a matter of indifference what the 


‘nature of the first valve is, z.e., whether it is high- or 


low-impedance valve, since, by means of reaction, we ean 
remove the damping effect of this valve and gain in con 
sequence a great deal of amplification. Mathematical 
analysis shows that if we apply reaction until a certain 
loss of side tones results, it is the slope of the plate 
current-grid voltage characteristic of the H.F. valve and 
not its magnification which determines the: performance 
of the circuit. 

The above points correspond to theoretical conditions, 
however, and it is pertinent to consider whether these can 
be adequately realised in practice. First, there is nearly 
always some residual coupling between the plate and grid 
circuits which cannot be neutralised out, and, according 
to the measure of this, so the benefit of using a tuned 
anode will be greater or less. In a transformer arrange- 
ment, the neutralising is less critical and the residual 


coupling is not likely to be so great; in consequence, un- 


less extreme care is exercised, the fullest advantages of 
the tuned anode may not be obtained. 

Secondly, it is clear that we are dependent for the 
efficient performance of this circuit on the power to 
reduce the damping of L, C, due to the high-frequency 
valve by applying reaction to it from the detector. As 
far as the actual ‘‘ sledge hammer” aspect of this 
probleni is concerned, it is, of course, possible to do so; 
we can quite easily make L, C, oscillate, but it is a moot 
point whether we can make an adjustment of the re- 
action coupling of such a critical character that the utmost 
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` The Experimenter’s Notebook,— l 
amplification is obtained. . The point is bound up with 
the curvature of both the high-frequency and detector 
valve characteristics ; if these were ideally straight there 
is no doubt that this method of regeneration would be 
completely successful, however low the impedance of the 
high-frequency valve.. On a basis of general experience 
the writer believes that with a valve having an imped- 
ance of the order of 17,000 to 25,000 ohms the tuned 


anode arrangement gives a better amplification than a . 
transformer, and that this is about the best.type of high-- 
_, frequency valve to use. i 


The application of. reaction to amplifiers comprising 
more than one stage of high-frequency aniplification calls 
for no special comment. Standard practice tends towards 
the use of reaction in the last tuned circuit of the chain, 
and there are no special conditions to be considered 
except the necessity for increasing the care with regard 


to neutralisation. - This is particularly important in rela- - 


tion to the question of coupling between remote circuits, 
which was dealt with in a previous article. — 

“The extent. to which in- general a reaction device can be 
made to take the place of, a low-loss coil is a problem well 


Holloway Wireless Club. 

. A wireless club is to be formed by the 
Holloway Literary Institute, Hilldrop 
Road, Camden Road, N.7, meeting on ; 
Monday evenings at 7.30 under the direc- i 
tion of Capt. Jack Frost, formerly of ; 
the B.B.C. The club is intended for i 
advanced workers as well as beginners, 
and facilities will be available for the 
testing of members’ sets. The. member- 
ship fee from November to Easter will 
be 4s. The finst meeting, to be held on All 
Monday next, November 14th, will be 
open to members of the public free of 
charge, and those desiring to enrol are 
asked to communicate their: intention to 
the head of the Institute not later than 
Thursday, November 10th. 
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worthy of consideration, but one which is too far-reach- 
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made at any of the usual weekly Friday 
meetings held in the Park Lane School. 
communications should be ad- 
dressed to the Hon. Treasurer, Mr. H. E. 
Comben, B.Sc., 24, Park Lane, Wembley. 
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‘Concealed Loud-speaker Demonstration. 
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ing to be dealt with in the present article. The writer 
believes that this is a question of degiee, and dependent 
upon the efficiency of the valves employed, the losses 
which require counteracting, and the amplitude of the 
received signals. In respect of the first limitation we 
are undoubtedly in a far better position than we ‘were a 
few years ago, owing to the improvement in the quality of 
valves. In respect of the second, experiments carried 
out with an ordinary valve detector, with‘ reaction applied 
in the aerial circuit, indicated that a quite amazing amount 
of resistance could be tolerated, if compensated for. by 
the reaction adjustment. As regards the last factor, there 
would appear always to be a likelihood of distortion of 
strong signals in a reaction circuit when very great 
amplitudes are attained, ‘but, on the other hand, such 
amplitudes need not be considered, as in the case of 
strong signals it would not be necessary to use so much 
reaction. Summing up, it would seem that reaction is by 
no means supplanted as a result of the ‘‘ low-loss ” era, 
and that the technique of applying it in a receiving circuit 
to the best advantage has not been developed to the 
fullest possible extent. | | 


EA : ofall modern makes were demonstrated, 


the members present recording. their 
opinions of each as it was heard from 
its place of concealment. The voting 
produced some rather surprising results. 

Visitors are heartily welcomed to the 
: Society's meetings, and particulars may 
' be obtained from the Hon. Secretary, 
i ae B. T. P. Gee, 51-52, Chancery Lane, 
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Loud-speakers Dissected. 


Dr. Hodgson, a keen experimenter’ in 
loud-speaker. design, gave an absorbing . 
- talk on the subject at the last meeting 
of the Radio Experimental Society of 
Manchester. Beginning with a brief 
survey of the elements of sound, the 
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Wembley Club’s Hospital Scheme. 


The Wembley, Wireless. Society is 
actively engaged in equipping the New 
Hospital with wireless apparatus. The 
scheme was recently initiated by the 
chairman, and provisional sanction was 
obtained to start the scheme forthwith, 
as it was necessary to install the wiring 
before the flooring of the wards was 


finally fixed. To ensure a thoroughly re- _ 


liable installation, a strong technical sub- 
committee was formed with Mr. H. W. 
Gregory, resident engineer of the North 
Metropolitan Electric Power Supply Co., 
as chairman. 

The Society is undertaking to finance 
the scheme among its own members and 
their personal friends, but as a large sum 
will be required it is thought that many 
who are not members may wish to con- 
tribute. Any donation, however small, 
_ will be gladly welcomed by the wife of 


the Society’s president, Mrs. Cecil Chap- - 


man, Woodcock House, Woodcock Hill 
Lane, Kenton, Middlesex. 

The Saciety has a few vacancies for 
new members, and application can be 
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A fascinating loud-speaker demonstra- 
tion, the instruments being concealed be- 
hind a screen, was conducted at the last 
meeting of the Croydon Wireless 
and Physical Society by. Mr. F. W. 
Smaurthwaite, A.M.I.R.E. Loud-speakens 


FORTHCOMING EVENTS. .. 


WEDNESDAY, NOVEMBER Sth. į; 


Tottenham Wireless Society—At 8 p.m. 
At 10, Bruce Grove, N.17. Demonstra- 
` tion of the Socicty’s transmitter, by Mr. 
F. Dyer (G6HY). - 
Stretford and District Radio Socicty.—At 
8 p.m. At 6a, Derbyshire Lane. Annual 
Gencral Meeting. 
Muswell Hill and District Rcito Society.— 
At 8 p.m. At Tollington School, Tether- 3 
down. Lecture by Messrs. Cossor, Ltd. $ 


FRIDAY, NOVEMBER īTith. 


: Radia Socicty of Great Britain.—Lecture: 
“The Development of the Broadcast Re- 
ceiving Valve.” by Mr. F, E. Henderson : 
(of the G.E.C.), . 

Leeds Radio Socicty.—At Lecds University. : 
Lantern Lecture by a Representative of 3 
the Edison Swan Electric Co. Ltd. ` H 

Radio Experimental Socicty of Manchester. 3 
—Lecture by Mr. R. M. Kay, B.Sc.(Tech.). 3 

Wembley Wireless Soctety.—Demonstration 
of an “ Everyman” Set by Mr. N. P. : 
Vincer-Minter (of the Wireless World). 
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.was equally important. 


way o 


suction of the air. 


lecturer traced the development of the 
loud-speaker from the earphone. Stress 
was laid on the fact that not only must 
the horn and diaphragm be correctly 
designed, but that the sound chamber 
Concerning the 
horn, Dr. Hodgson discussed the problem 


of its natural note and the necessity of 
:. fixing the rim to something solid. `. He 


described his experiments with the cone 
type speaker, giving hints on the` best 
constructing cones, movements, 
stands, suspensions, moving-coils and 
baffle-boards, and the winding of pot 
magnets, permanent magnets not being 
recommended. The baffle-board, it was 
pointed out, was an important factor in 
the reproduction of the higher notes, as 
these have a greater tendency to escape 
round the edge of the cone due to the 
Thus the cone 
speaker, which normally had a tendency 
to reproduce the lower notes better than 
the horn type, was made a' really good 
all-scale reproducer by the addition of 
the baffle-board. 

Hon. Secretary, Mr. J. Levy. 19, 
Lansdowne Road, West Didsbury, Man- 
chester. 


The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 26, Southampton Buildings, London, W.C.2, price Is. each. 


Improving Broadcast Transmission. 
- (No. 276,052.) 


Application date: May 13th, 1926. 

According to this invention, auxiliary 
‘ echo” effects are deliberately intro- 
duced at the broadcasting studio in order 
to enhance the tonal qualities of the 
transmitted item as reproduced in a loud- 
speaker. With this object in view, the 
original sounds as picked up' by the micro- 
phone in the broadcasting studio are 
mixed with reverberations produced in a 
separate room. 

As shown in the diagram, -a second 
microphone M, is placed near the main 
microphone M in the studio, which ordi- 
narily feeds the received sounds directly 
to the modulator. The second microphone 
is connected through an amplifier to 
a loud-speaker LS located in an “ echo,” 
which, unlike the studio, is free 
from draping. A third microphone, M,, 
‘js placed in the same room so as 
to receive the minimum possible direct 
sound from the loud-speaker, although 
it picks up the echoes or reverbera- 
tions. The output from the microphone 
M, is then fed to the modulator cir- 
cult in parallel with that from the first 
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Arrangement for producing artificial echo © 
effects. (No. 276,052.) 


microphone M, the relative strengths of 
the two superimposed currents being re- 
gulated by means of rheostats R, R, 
Patent issued to H. J. Round. 


Alternating Current Filaments. 
(No. 271,025.) 
Convention date (U.S.A.): May 17th, 1926. 
The problem of using alternating cur- 
rent for heating valve filaments is neces- 


Filament construction for A.C. supply. 
(No. 271,025.) EE hg 


sarily bound up, on the one hand, with 
unequal electron emission owing to the 
fluctuating character of the supply, and 
on the other with impedance variations ® 
created by the changing magnetic flux. 
The present invention aims at removing 
both dificulties by using a thick filament 
bent back on itself, so that the two 
parallel portions lio closely together. 

Owing to the mass of the filament it has 
considerable heat inertia, so that it main- 
tains a constant temperature throughout 
the cycle of supply, and because of the 
close proximity of the two limbs the re- 
sultant magnetic field is practically nil. 
‘the construction is shown diagrammati- 
cally, the centre of the hairpin bend of 
the filament F being joined through a 
lead L to one of the external contact pins 
on the base of the valve. For power pur- 
poses. the filament is designed to carry 
several amperes at the low pressure of 
half a volt. Patent issued to the Dubilier 
Condenser Co. 


Screen-grid Valve. ` 
(No. 275,385.) 

Application date: May 5th, 1926. 
The use of a shielded grid to avoid the | 
effects of inter-eleetbrode capacity is an im ` 
teresting development in valve design, as 
it affords a self-contained alternative to | 
the use of external balancing or neutral- 
ising circuits. As shown in the diagram, 
the four electrodes are: arranged trans- 
versely to the longitudinal axis of the. glass 
case or bulb. The filament F is V- er’ 
W-shaped, and is mounted inside the inner 
or control grid G, which consists of a flat- 
tened oval winding of wire or wire gauze. 
The shielding grid GS is a disc of metal 
gauze fixed to.a metal rim, and the 2 
P lies immediately behind the gauze 
shield and consists of a plain metal dise. 
In order to increase the screening aetion 
of the grid GS, an auxiliary shield S, 
terminating in a. flattened rim, is mounted 
outside the glass bulb. It is fixed as 
closely as possible to the grid GS, and is 
directly earthed. The filament F and con- 
trol grid G are supported from a glass foot 
at one end of the tube, whilst the plate 


P and shielding grid GS are similarly 
mounted from the other end of the tube. 
Corresponding contact pins are provided 
at each end as shown. 


In use the shield- 


Construction of the Round screen-¢rid valve. ' 
(No. 275,335.) 


ing grid carries a biassing potential of 80 
volts, when the plate-operating voltage is 
120. Patent issued to H. J-Round—' 
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_ By Our Special Correspondent. 


QUARTERS. 
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Empire Broadcast on Armistice Day.—Dominion Listening Points.—2LO Breakdown Drill. 
B.B.C. and School Wireless Question.—5IT’s Birthday.—Friction in Stockholm. 


First Programme for the Empire. 


It is highly appropriate that the first 
official programme transmission from 
5SW intended for the Empire should be 
of a truly national interest. This im- 
portant event will take place on Friday 
next—Armistice Day—when the Armis- 
tice Day Remembrance Festival in the 
Royal Albert Hall, under the auspices of 
the Daily Exprees, will be broadcast from 
5XX and the Chelmsford short-wave sta- 


tion, the latter operating on 24 metres 


with a power of 20 kilowatts. 
During the programme a short address 
to be given by H.R.H. the Prince of 
ales. 


©0000 . 


Times of Reception Overseas. 


The time at which the transmission 


. will be made cannot be considered as 


ideal for reception in Australia and New 


Zealand, but drawbacks of this kind are 
_ bound to occur when any particular trans- 


= mission is intended for the whole Empire,. 


upon which, as wireless workers have 


= reason to know, the sun never sets. It 
. will be broad daylight in Australia while 
: the Albert Hall Festival is in progress, 

_ Australian time being from 9 to 114 


hours in advance of G.M.T. 
Reception in India may be more satis- 


' factory, the time there oeng between 1.30 


- and 3.20 in the morning. 


n South and 


- East Africa the programme should be 
- heard fairly well from 10 o'clock on- 


/ 


wards, but signals may be fainter in 
Canada and U.S.A., as listeners there will 
be in daylight at the time of the trans- 


_ mission. 
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bec) in Canada. 
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Where They Will Listen. i 

The B.B.C. states that all the Domin- 
ions and Colonies have been advised of 
this, Britain’s first official short-wave 
effort. It is assumed that short-wave re- 
ceivers will be brought into use for relay 
purposes at Sydney and Melbourne in 
Australia, Poona in India, Cape Town in 
South Africa, and Drummondville (Que- 
It is also considered 
probable that the short-wave station 
attached to WGY, Schenectady, will pick 
up the concert for American listeners. 

It is not known whether an official effort 
will be made to pick up the transmission 


/in New. Zealand, but it is highly im- 


probable that all of the several short-wave 
A 43 


receivers in Dunedin and Wellington will 


be inactive, 
o0o00 


The Programme. Se 
Listeners overseas should have little 


difficulty in identifying the transmission,. 


for the community singing items which 
will fill the major portion of the pro- 
gramme will include such favourites as 


‘BROADCASTING A LAUNCHING CERE- 
MONY. The B.B.C. has given us several 
running commentaries connected with the 


launching. of new vessels. This photo- 

graph shows the microphone specially 

used to pick up the sound of the escaping 

cider used to christen H.M.S. ‘‘ Devon- 
shire ’’ at Devonport. 


“Pack up your troubles,” ‘‘ Blighty,” 
“ Soldiers of the King,” “ Tipperary,” 
and ‘‘ Long, long trail.” The pipes and 
drums of the Grenadier Guards, the 
trumpeters of the Life Guards, the band 
of the 10th Hussars, and the pipes and 
drums of the Scots Guards will all help 
to swell the strain. oo 


Hats Off to Sydney. 


It would be a pity not to place on 
record Keston’s excellent relay of 2FC, 


Sydney, on Sunday, October 20th. This 
was certainly one of the best achieve- 
ments of the B.B.C. in the realm of short- 
wave broadcasting, and, although not per- 
fect, served to show tha? reliable short- 
wave reception is by no means the misty 
chimera which certain persons -not uncon- 
nected with the B.B.C. would have us 
believe it is. 

By the way, it ought to be noted that 
the “ spaced aerial ° system of reception 
has yet to be tried. When will Chelms- 
ford give us a short-wave relay? 


- Breakdown Drill. 


. The most impressive feature in connec- 
tion with 2LO’s breakdown last week was 
not the series of interrogatary howls 
which burst upon the silent ether but the 
promptitude with which the Marconi 
House stand-by transmitter was brought 
into action. Indeed, I am led to believe 
that Savoy Hill rather prides itself upon 
its emergency arrangements. When a 
breakdown occurs’ the way in which the 
spare engineer insinuates himself through 
the Strand traffic to reach Marconi House 
is said to be an improvement on any- 
thing accomplished by the London Fire 
Brigade. - 


oo000 


New Appointments at Savoy Hill. 


Mr. J. M. Rose Troup, who has done 


good work at Bournemouth since” his 
appointment as station director rather less 
than two years ago, is to be transferred 
to the London staff on the programme 
side. . 

Mr. B. E. Nicolls, who came from Man- 
chester and became virtually chief of the 
London executive without the glorifica- 
tion connected with the title ‘‘ station 
director,” is now to become a sort of edi- 
torial director of all the publications 
issued by the B.B.C. Mr. Guy Rice will 
be in charge on the managerial side. 

: oo l 


B.B.C. and School Wireless. 
A flutter has. been caused in the Savoy 


Hill dovecot: by the Editorial in The — 


Wireless World of October 26th, question- 
ing the policy of the. B.B.C. in sending 
engineers to test and give. advice upon 
sets in schools. . 

An official at Savoy Hill gave me the 
B.B.C. views on the subject :— ` 


“The Corporation has no desire to ; 


658 


trespass upon the ground legitimately 
occupied by the professional trader,” he 
said. “ It is against the B.B.C.’s own 
interest to undertake tests which can be 
performed equally well by other con- 
cerns. But the B.B.C. is a pioneer in a 
new field.’ It has to prove the value of 
wireless to school authorities. The 
greatest obstacle hitherto has been the 
inefficient apparatus in use and the diffi- 
culty of maintaining it at concert pitch. 
In the matter of school transmissions a 
much higher standard of reception is 
necessary than will satisfy the average 
home, and it should be realised by the 


trade that the Corporation’s activities mM `` 


this direction are wholly favourable to 
legitimate private enterprise. Special 
care is. taken by the officials not to do 
or say anything of a contrary nature or 
tendency.” I take this as an admission of 
trespass on the part of the B.B.C., and 
so long as they admit the fault but plead 
extenuating circumstances the question of 
principle is not so seriously violated. 
. 0600 ` 


Listeners of the Future. 

“We have,” continued my informant, 
“already caused the installation of some 
3,000 sets in schools, all purchased ready 
made or constructed with ready-made 
components sold by the trade, and we are 
introducing hundreds of thousands of 
future citizens to the listening habit, 
teaching them to demand a good standard 
of reception. We never fail to advise our 
correspondents to make use of the services 
of trustworthy local experts when and 
where these are available.” . 

oo00 


For Your Diary. 

The London staff are to shine in a pro- 
gramme of their own from 2LO on 
Monday, November 14th, this being the 
birthday of the B.B.C. 


oo0090 


Birmingham’s Birthday 

Five years ago, on November 15, Bir- 
-mingham station was opened. ‘On that 
date this year a large part of 5GB’s 
transmission will be provided from the 
Birmingham studio in celebration. “ Al] 
In °” is the title of the anniversary pro- 
gramme, which will be provided by the 
Birmingham station orchestra and staff. 
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Arnold Bennett, by “ A.G.G.” 


No. 4 of Mr. A. G. Gardiner’s series of 
personal sketches will deal with Mr. 
Arnold Bennett, and the date of the 
broadcast is November 17. 

ooo0oo 


A Lyric Drama. 

On November 23 the lyric drama 
“ Penelope ” will be broadcast from 2LO 
and 5XX, having been given on the pre- 
vious day from 5GB. Dale Smith will take 
` the part of ‘* Odysseus,” Stuart Robert- 
son will play “ Eumeus,’’ and Rachel 
Morton ‘‘ Penelope.” Other members of 
the cast are Jonn Arthstrong, Doris Vane, 
John Parry and Samuel Dyson. The 
Wireless Symphony Orchestra will be 
under the directicn of the composer, 
`” Herbert Ferrers. 


Wireless: 
World 


Machinery Music. oe 
> When Karel Kapek’s ‘Robot play 
. “ R.U.R.” was given from London three 

months ago it proved to be one of the 

most popular broadcast plays of the year. 
5GB listeners will have the opportunity 
of hearing a repeat performance on 

November 18. The translation from the 

Czech is by Paul Selver, and the broad- 

casting arrangement and. production. will 
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FUTURE FEATURES. o 


- Nov. 13rme.—“ Fhe Messiah,” con- 3 
ducted by Stanford Robinson. ' 
Nov. 14rs.—Birthday programme. 
Nov. 15ra.—Military Band concert. 
Nov. 16rum.—“ The Arcadians,’’ a 
fantastic musical play in three 
acts. 
Nov. 17rH.—Star 
gramme. 

Nov. 18r, —“ The Tempest,” 
acted by Old Vic Players. 
Nov. 19%rm.—‘“‘ I Pagliacci,’ an 

opera in two acts by Leon- 
cavallo. 
Daventry (5GB) experimental. 
Nov. 13rm.—Popular Symphony 
concert. z 
Nov. 1l4rm.—Chamber music. me 
Nov. 15rnH.—The Liverpool Phil- : 
harmonic Society’s fourth con- : 
cert, relayed from the Phil- 
harmonic Hall, Liverpool. a 
Nov. 16ra.—Light music from Bir- ; 
mingham. : 
Nov. 17rm.—‘‘ The Arcadians,” a ; 
fantastic musical play in three 
acts.. 
Nov. 18ra.—‘‘ R.U.R.” (Rossum’s 
Universal Robots), a play by 
Karel Kapek. 


Variety pro- 


Nov. 19ru.—Popular Orchestral 
concert. ; 
Manchester. , 
Nov. 19rm.—“ Thanks to Mr. 


Milligan,” a play in one act by 
Constance Enne; “High Ten- 
sion,” a new comedy drama by 
W. Huntley Adams. 
Newcastle. 
Nov. 15rm.—“ Froth and Flum- 
mery,” a radio revue presented 


by Hugh MeNeill. 


Glasgow. 
Nov. 15rn.—Gems of Opera. 
Nov. 19ru.—Star Variety pro- 
gramme. 
Aberdeen. 
Nov. 15ru.—Some Scottish 
favourites, 
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* be in the capable hands of Cecil Lewis. 
The action takes place on a remote island 
in the decade 1950-60. The music, which 
is intended to convey the impression of 
machines of tho fréure, has been com- 
posed by Victor Heiy-Hutchinson. 
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B.B.C. In Hot Water. 
Members of the Manchester Athenenm 


Debating Society voted unanimously the - 
-other day in favour of a resolution, moved 


by Mr. J. E. Kemp, “that this. meeting 


London and Daventry (5XX). F- 


f 


' NOVEMBER oth, 1927. 


- considers the administration of the British 
Broadcasting Corporation is in 


entirely 


wrong hands, and the policy hitherto 


adopted with regard to programmes is not 
wholly in accordance with public taste." 


The mild onlooker (like myself) may be 
forgiven for butting in with the sugges- 


administration is in entirely wrong hands. 
loom ome) i 


_A Nasty Nightcap. 


A London listener is still suffering from 
the shock of hearmg an announcer say 
‘“Good night to you’”’ instead of ‘‘ Good- 
night everybody : good-night.”’ 

Listeners must be protected from such 
insults. 

ooo0o°o 


Awkward Problem in Stockholm. 


I am sorry to learn from a Stockholm 
correspondent that the maintenance of 
“ amicable neighbourly relations’’ m the 
big apartment houses in Sweden is threat- 
ened by the advent of radio. This is due, 
he says, to the disturbing inffuences 
caused by the many aerials. 

On the roofs of many of the houses 
there is a chaotic tangle of aerials, and 
as the “ earth’’ is the heating and water 
installation of the house there is a con- 
sequent irregularity in the strength of 
signals depending upon the number of 
users of receivers. 

fom ememe) 


A Solution ? 

A co-operative apartment house in 
Gothenburg has, however, tried to bring 
order into the chaos by a new centriv- 
ance, consisting of a central iran held by 
steel wires strung across the yard. From 
this ring the aerials: radiate and . are 
attached to the tops of the surrounding 


. roofs, and from the middle of each aerial 


a wire is connected with the radio sets 
in each private apartment. The whole 
contrivance looks exactly like æ huge 
spider’s web, about fifty aerials: being 
fixed to the central ring. 
has to pay a fee of 15 kroner (16s. 3d.) to 
have his set connected, 

0.000 
Sir Harry Lauder. 

Sir Harry Lauder will receive tite free- 
dom of the City of Edinburgh on Novem- 
ber 24. His speech at the ceremony, a3 
well as that of the Lord Provost of Edin- 
burgh, will be relayed from Usher Hall 
and broadcast from the Edinburgh station. 

oo0oo0o0 


An Orchestral Hour and a Play. 

On November 23rd an hour of orches- 
tral music and a play will be relayed from 
Birmingham to 5GB. Among the orches- 
tral items will be heard the First. Smits 
from ‘‘ Peer Gynt” (Grieg) and a. selec- 
tion from ‘‘The Bohemian Girl,” while 
Stuart Vinden will present “* Her Bonny 
Boy,” a comedy in one act by H. Brom 
ley Taylor. i 

oooo 
Speech by Prince Henry. 

Prince Henry’s speech at the unveiling 
of the Edinburgh Cenotaph will be broad- 
cast from. the Edinburgh station of the 
B.B.C. on Friday next, November 1. 
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-tion that, because the policy is not wholly — 
in accordance with publie taste, it is not — 
sufficient reason for assuming that the 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, ‘‘ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


MORSE .INTERFERENCE. 


Sir,—May I say a few words in answer to BM/MHNF, whose 
letter appears in your issue of the 26th inst. ? | 

The set I am using is the ‘‘ All-Wave Four,” and anyone 
who has had experience of this receiver would hardly, I fancy, 
advise it being made more selective. I get all the more power- 
ful stations without reaction, although I admit to unbalancing 
on occasion to catch sume of the weaker. 

I agree with BM/MHNF that-a H.F. stage, if not essential, 
is at least highly desirable in this neighbourhood. I admit 
that 5XX lately nas been almost entirely free from Morse and 
is received wel] The transmissions of Radio -Paris—though, of 
course, I can get him quite'clear of 5XX—are, in my opinion, 
so poor as to make it hardly worth while tuning him in, and 
I seldom do so. But all the other long-wave stations are badly 
interfered with. 

As regards the medium waves, it is quite possible, no doubt, 
to find one or two stations during the course of an evening 
which are not completely blotted out. But it is, I think, true 
to say that, throughout the entire waveband, there is a continual 
background of Morse quite sufficient to ruin anyone’s pleasure 
who wishes to hear music unaccompanied by an eternal cackle. 
Even when a station is free of it, one is always expecting it 
to start, which is almost as wearing to the nerves, if not 
more so. l 

But, after all, this is mere detail, and irrelevant. The ideal 
at which we should aim is to be able to tune in any station 
within the range of the receiver, and listen to any particular 
item, with the complete assurance that there -will be po inter- 
_ ference with our enjoyment save from sources outside human 
control. Of all the possible causes of such interference, Morse 
_ is infinitely the worst, because it is the only one which cannot 
be largely mitigated, if not entirely eliminated, by one’s own 
efforts. It is this, I think, that makes it so peculiarly in- 
furiating. Surely, with modern methods and proper organisa- 
tion, there is room on the ether for both Morse and broad- 
casting without the former interfering with the latter. I 
maintain that this separation is the most urgent need at the 
present dav, and that it behoves all those who have the best 
interests of wireless at heart, and who are in a position to 
exercise the needful ənthority, to put their chief efforts into 
the attainment of it. What technical problems are involved or 
what difficulties stand in the way I. do not pretend to know, 
‘but this I know, that until these problems are solved and diffi- 
culties overcome wireless, instead of being the joy it un- 
doubtedly should and could be, can only be the exasperation 
it is now. A. H. B. 

Brighton, | 

October 29th, :1927. 


Sir,—If your correspondent BM/MHNF would bring his 
selective receiver here, and endeavour to follow the London 
programme for. an evening or.two, I feel sure that he would 
once more redesign the receiver and also some of his conclusions 
on the ‘subject of interference. I do not read Morse. so am 


' not able to name the chief offenders, but there are many who 


perform during the evening. with well-designed peaks around 
A 45 


350 metres. One fellow in particular has a hesitating, splut- 
tering note with a sharp peak on 365 metres, and often sends 
out a continuous, devastating dash for several minutes before 
beginning his stuttering speech. A frame aerial seems to show 


‘that most of the trouble comes from a line passing due north 


and south of this position. Quite apart from Morse, however, 
London is usually distorted, both at midday and from 5 p.m. 
onwards until about 10.30 p.m. This distortion began definitely 
just a year ago, and from fragments of speech which ‘can some- 
times be glimpsed I imagine it comes from a Spanish station. 
Anyhow, it destroys all pleasure in listening to London, even 
if the Morse enabled cne to make the attempt. 

5GB is, of course, in the middle of the hornet’s nest, and 
is perfectly useless to us here. Its strength, too, is no more 
than that of London. 

5XX is the backbone of British broadcasting. .He may be 


@ nuisance to manufacturers who have to design double-range © 


receivers, but if one travels about with a portable he is worth 

more than all the low-wave stations put together, for he does 

not fade in daylight. He is also reasonably free from Morse. 
Perhaps I should add that by Morse interference I do: not 


refer to the gentle background which is always with us, but to _ 


the signals that quite obliterate both music and speech. 
Isle of Wight, DONALD STRAKER. 
October 27th, 1927. | 


Sir,—Your correspondent Mr. J. B. Wilson appears to mis- 
apprehend the question when he says, ‘‘it appears improb- 
able . .. that any change can now be justified.” 

FFB at 40 miles causes a great deal more interference than 
GNF at two miles. Both are spark stations, but GNF has 
succeeded in restricting the width of band of wavelengths he 
covers, which apparently FFB cannot or will not do. A cer- 
tain amount of jamming is inevitable from spark, but the 
present position can be very materially improved, either by 
the adoption of I.C.W. or the bringing of spark transmitters 
up to date. à _ 

This change would most certainly be justified, and is no 


more than other users of etheric waves have a right to expect. 


Margate, ARTHUR HOBDAY. 


October 26th, 1927. 


BURNDEPT FILAMENT RHEOSTATS. 


Sir,—I would like to take this opportunity of pointing out 
a little experience that has ‘recently overtaken me. 

T purchased a number of Burndept rheostats recently with 
the idea of putting some of these in my ‘‘ Everyman Four.” 
Imagine my surprise on testing. these rheostats to find that 
there is no ‘‘ off ” position on them, especially as they make a 
master rheostat which in the sense of the word takes the place 
of the usual filament switch. ae 3 

My chief grumble on this score is that not a word is said 
about the nature of these rheostats on the box they are packed 
in, nor have I ever seen anything in print referring to their 
difference to any other rheostat. I wonder how many readers, 
in using these rheostats, have turned their sets ‘‘ off ” and still 
left them ‘‘ on,” not knowing that there was no ‘‘ off ’’ posi- 
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tion? This, I am sure, is easily done, especially with the 
modern ‘‘glowless valves.” |Accumulators. must be running 
down rather quickly, and if the plug is still left in the H.T. 
that also will be deteriorating rather mysteriously. 
= I hope the firm in question will realise that it is about time 
they gave the purchaser some idea of the natnre of the rhec- 
stat he is buying. Actually, one end of the resistance is 
soldered to the metal frame, sv that those already in possession 
of these components can correct them merely by breaking the 
wire at this point. . be + 

Trusting these remarks will be of some value to other readers. 


Uxbridge, October 22nd, 1927. W. G. PHILLIPS. 


[4 copy of the above letter was sent to Messrs. Burndept, 


Ltd., from whom the following reply has. been received.—Ep.] 
| [COPY. ] 


The Editor, The Wireless World, 
Dorset House, Tudor Street, 
London, E.C.4. 

Dear Sir,—A short time ago the design of Burndept rheostats 
and potentiometers was altered slightly in that the resistance 
element at the “off ° end was connected to the metal frame, 
thus giving no off position. 

This was done on account of the numerous requests we re- 
ceived for rheostats arranged in this manner, where they are 
volume controls, for battery eliminator work, etc., as we 
thought that this small point might make them more valuable 
to the user. | 

On page 54 of the catalogue issued by us in September, 1927, 
we made reference to this alteration, and stated that should 
an. “‘ off’ position be required all that was necessary was to 
— cut through the end wire where connected to the frame. Printed 
matter giving similar instructions was also prepared for inclu- 
sion in the carton containing each rheostat, but recently it has 
come to our notice that a certain batch of rheostats. has left 
this factory without the printed instructions being enclosed. 

We deeply regret to learn that a number of your readers 
who have used our rheostats with circuits described by you 
have failed to notice the absence of an “off ° position, and 
consequently have suffered some annoyance through valves of 
the black filament type continuing to pass current. As the 
names of such readers are not known to us, we cannot com- 
municate with them individually, and we should be most grate- 
ful if you could see your way to publish this letter in the hope 
that the individual purchasers may see it and may act accord- 
ingly. Should any of your readers feel in any way aggrieved 
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A DUTCH RECEIVING STATION. R005, owned by Mr. W. H. de Gorke at Essen- 
burgstraat 120b, Rotterdam. The QSL cards and journals indicate that Mr. de Gorke is 
largely interested in the reception of English and American stations, and is always willing 

to report on experiments of British amateurs, 
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at the slip on our part, if they will communicate with the 
undersigned a special effort will be made to remove any such - 
feeling of grievance, 
Yours faithfully, 
CHAS. W. ROOKE, Receiver and Manager, 
Burndept Wireless Limited, | 
FRANK PHILLIPS, M.1.E.E., Chief Engineer. ° 


H.T. ACCUMULATOR: CHARGING. 

Sir,—I recently purchased an H.T. accumulator for use with 
my wireless set. Small cells. had proved useless, and I thought 
that with an accumulator my troubles would end. From the 
point of view of reliability, they did; from the standpoint of 
finance, they only commenced. with the initial outlay. 

I made enquiries of a local firm of accumulator chargers 

as to the cost of charging, and was informed that this world 
cost 9d. per 20-volt unit, or 4s.. 6d. for a 120-volt battery. 
This charge seemed outrageous, so I tried another firm stil 
farther afield, with the same results. In desperation I rang 
up two or three firms still more distant, with the same results. 
The battery has a capacity of 2,500 milliampere-hours and the 
makers recommend that for best results it be recharged once 
a month. Thus I am faced with a yearly H.T. bill of £2 14s. 
plus depreciation on original outlay. 
_ Surely there is something radically wrong with such a charge! 
Current in this district costs 2d. per unit for power, and it 
does not need a very intricate calculation to ascertain approxt- 
mately how much profit the charging firms must be making oat 
of this very paying proposition. 

Perhaps other readers of The Wireless World have had a 
similar experience, and if so, it would be interesting to hear 
their remarks upon this point. A. E. BULLOCK. 

London, N.8, 

November Ist, 1927. . 
INTERFERENCE FROM ELECTRICAL MACHINERY. 

Sir,—I should be grateful if any of the wireless experts 
could advise how to get rid of local interference which arises 
under the following circumstances. Reception, what with 
Daventry fading and Plymouth sexiously interfered with, is 
seldom good, but a new terror has now arisen in this small town. 

A local electric supply, 200 v. D.C. with overhead distributing 
mains, has started, and during the time the supply is given 
from the running plant there is a very audible background of 
engine noise on all wavelengths on which we receive. Is this 
curable, if so, how? In spite of this background we ean 
listen-in. Some of us who are close to 
the mains are prevented from doing so 
by one insignificant motor used in one of 
these modern refrigerators which comes 

- into action, day and night, at its own 
sweet will whenever the temperature 
rises in the refrigerator; when that motor 
starts and as long it continues reception 
has to stop, for there is nothing to re- 
ceive but noise. Daventry is completely 
wiped out. As we are a progressive 
town we assume that this refrigerator 
is but the harbinger of others, and we 
ask ourselves what the result to the wire- . 
Jess licensees will be when many of these 
refrigerators are cutting in and out at 
indefinite intervals. If one can ¢reate 
pandemonium. on sets about a quarter of 
a mile apart, where shall we be with 3 
dozen in the district? 

We have had about three months of 
it, and as it appears to be an insolable 
problem to the supply company and to 
the refrigerator company, I wonder 
whether any expert can recommend s 
remedy, either technical, legal or official, 
which can be relied on to work wen 
applied. ‘“« Suppl Stations ™ and 
“ Motors on Mains ”’ there mnst be—need 
they be ‘ Stops to: wireless ” ? . 

H. E. MOUL. 
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“ The Wireless World” Supplies a Free Service of Technical Information. 


The Service is subject to the rules of the department, which are printed below; these must 
7 be strictly enforced, in the interest of readers themselves. A selection of queries of general 
l interest is dealt with below, in some cases at greater length than would be possible in a letter. 


A Grid Battery Question. 


Can you tell me how long a grid battery 
should last in a five-valve receiver, 
and how long in a three-valve re- 
ceiver? N. S. Tf. 

A grid battery should give service for 
an equal period both in the case of the 
five- and the three-valve receiver. It 


“must be pointed out that the grid battery ` 


is used to place a negative potential on 
the grids of the L.F. valves, and also on 
anode bend detectors, in order, among 
other things, to prevent the flow of grid 
current, If they completely fulfilled 
their function of at all times preventing 
grid current, no energy whatever would 
be taken from them, but, of course, 
even with large power valves, sometimes 
overloading occurs on loud passages of 
music, and also when atmospherics are 
_ bad, and so grid current will occasion- 
ally flow. However, the actual amount 
of current taken from the battery during 
the course of its life is very small in- 
. deed, and it should maintain its voltage 
for practically as long as it would main- 
tain it if merely kept stored on a shelf. 
.In other . words, its demise- will be 
brought about by chemical changes tak- 
ing place in the cells, and not through 
ordinary usage. A good grid battery 
should give service for a year. 


Fs 0000 


Biassing a Detector Valve. 


I am building a modern receiver with 
an anode-bend detector and am 
adopting your suggestion of a poten- 
tiometer in order to be able to apply 
critical value of grid bias to the 
detector valve. cannot understand, 
however, why you insist on the 
necessity of using two dry cells as 
well, surely since I use a siz-volt 
accumulator all the bias necessary can 
be obtained by the potentiometer 
alone? R.. 

In the case of giving a negative bias 

to the detector valve, or, im fact, to any 

valve in the receiver, it is necessary to 
make the grid of that valve so many 
volts more negative than the negative.end 
of the filament. That is to say, that, if 
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(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department.” 

(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 

(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter., 

(4.) Practical wiring plans cannot be sup- 
plied or considered. | 

(5.) Designs for components such as L.F. 


chokes, power transformers, etc., cannot be 


supplied. 

(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets ‘described in “ The Wireless 


World” or to standard manufacturers’ - 


receivers. 

Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. | 


the valve grid is connected via a trans- 
former secondary directly to the negative 
end of the filament of the same. valve, 
it is obvious that the grid will be at the 


_ same potential as the negative end of the 


ene and we say that it has a zero 
ias. Lata ay 

Now it`will. be-clearly seen that if we 
use a potentiometer and put the slider 
right over to the negative side, then the 
grid will merely be at the same potential 
as the negative end of the filament, and 
will have zero bias. Now we can only 
move this slider towards the positive end 
of the filament, and this has the effect 
of giving the grid a positive and not a 
negative bias, and, of course, in the case 
of a‘six-volt accumulator, we can give the 


grid a 6ix-volt positive bias by’ putting: 


the slider right over to the positive end. 
If we put the slider over to the nega- 
tive end ard put two dry cells in the 
grid return lead, it is obvious that, since 


the E.M.F. of a dry cell is 1.5 volts, 
the grid will receive a three-volt nega- 
tive potential. Now, by slightly moving 
the slider towards the positive end, we 
can subtract from the negative voltage 
of the grid battery, and so obtain a 
critical adjustment of grid bias, which 
is necessary on the detector valve. It 
will be seen, therefore, that in the case 
of the six-volt accumulator, and using 
two dry cells in this manner that if we 
put the slider over full to the positive 
side we shall have a three-volt positive 
bias on the grid. | 
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Precautions when vane a Battery 
or. - 


I am constructing the “Regional Re- 
ceiver,” described in your išsues of 
August 17th and ath, and should 
like to know if this receiver is suit- 
able for operating from an H.T. 
battery eliminator. K. T. B. 


Any well-designed receiver, such as 


the ‘‘ Regional,” can be used in conjunc- 
tion with a good H.T. battery eliminator, 
but in all cases it is advised that when 
using a battery eliminator a choke-filter 
output circuit, or, of course, an output 
transformer be used. Also, apart from 
taking the prec&ution of choosing an 
eliminator: made by ‘a reputable “manu- 
facturer, great caré should be taken 


always to obtain one which has an ade- | 
quate output—that is to say, one which. 


will deliver the maximum plate current 

demanded by the set with a large margin 

of overload. If an attempt is made to 

obtain more plate current . from an 

eliminator ‘than it is designed to give, 

‘“ mains hum ” is bound to occur. © 
: 0000. l 


The “ Flewelling ” Circuit. - `- 
Can you supply me with a circuit dia- 
“gram of the Flewelling receiver, to- 
gether with the values of the various 
. resistances, condensers, etc:, used in 
the instrument? - ` P.S. M. 
. Full details of this receiver, together 
with a circuit diagram, will be found on 
page 771 of our issue dated June 15th, 
1927,-and on page 64 of our issue dated 
July 13th, 1927. 
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Advantages of the Screened Valve. 


I am intending to build the ‘“ Everyman 
Four” receiver, but am doubtful 
whether to construct the original 
model or the new model using a 
screened valve. Will the new model 
give me much greater efficiency? 

W. B. H. 
As stated in the article, slightly less 
amplification is obtained. when using. the 
new screened valve. Atb the same time, 
however, selectivity is better tban when 
using the ordinary type of valve in the 

H.F. stage. Before making a` decision 

which set you would build, you should 

consider your local conditions. If high 
selectivity is not essential, it would 
probably be better for you to build the 

original model, as somewhat greater H.F. 

amplification would be obtained. 
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An Impossible Proposition. 


I am intending to construct the L.T. 
battery charger described in your 
October 5th issue; I am, however, 
going to use a U5 valve, and should 
be glad if you will give me the neces- 
sary alterations to the transformer 
so that it may suit this valve. 

| D. E. G. B. 

It is quite imposible to use this valve 
in this charger because a total emission 
exceeding 1 ampere is required from the 
valve. Whilst this is readily given by 
the special “ arc” rectifier used, it is 
quite beyond the capabilities of a valve of 
the U5 class. The U5, of course, is 
intended to be used in an H.T. battery 

eliminator or for the charging of an H.T. 

accumulator and not for the charging of 

L.T. accumulators. 

oe 0000 
Local or Distant Reception. 

When using my ** Regional’? receiver on 
the local station, which is 10 miles 
distant, quality is all that could be 
desired. In the matter of sensitivity 
the receiver is satisfactory, as I can 
bring in several stations at the same 
strength as my local station, but 
when receiving a distant station 
transmission is accompanied by a per- 
sistent background of noise. Can 

- you explain this? | L. D. . 

When the receiver is tuned to the local 
station you naturally have to make dras- 
tic use of the H.F. valve filament rheo- 
stat, which controls volume in order to 
prevent overloading both loud-speaker 
and output valve. The result is that the 
receiver is rendered very insensitive and 
does not pick up much in the way of 
atmospheric noises, nor “mush” from 
high-powered long-wave stations, al- 
though it is sufficiently sensitive for giv- 
ing good loud-speaker results from the 
local station. In order to receive distant 
stations at similar strength to the local 
station, you naturally have to bring the 
receiver into its most sensitive condition, 
and then, unfortunately, owing to its 
sensitivity atmospheric disturbances, etc., 
are brought in as well as the distant 
stations. It may be said definitely that 


from this point of view distant recep-. 


tion is never so satisfying as local station 
reception. / 


‘which you have tried the meter. 
position A is the correct one, and if a- 
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Using a Milliammeter. 


I am using a choke-filter output circuit 
with my set and desire to use a milli- 
ammeter to give me an indication of 
overload distortion. I am not quite 
sure, however, of the correct position 
in which to connect the meter. I 
have tried both position A and posi- 
tion B in the diagram enclosed, and 
in each case get a reading. Surely 
this should not be so? T. G. H. 

We reproduce your diagram below, 
showing the two positions A and ap 
he 


milliammeter is connected in position B 


no reading should be obtained at.all. If- 


you will study the diagram this will be 


obvious to you, as the steady D.C.. plate. . 


current is prevented from flowing in this 
branch. circuit owing to the presence of 


Using a milliammeter ina choke—feed out- 
put circuit. ae 


the blocking condenser. It is clear from 
what you tell ns that the dielectric. of 
this blocking condenser must have. been 
completely broken down, or, alternatively, 
that there is a short-circult across it. in 
your wiring. You should attend: to- this 
point .as, of course, if this condenser is 
short-circuited, your choke-filter circuit is 
serving no useful 
When the fault has been cleared, no read- 
ing should be shown when the meter is 
in position B. It should be finally con- 
nected and left in position A, when it will 
serve as an indicator of overload dis- 


tortion. 
0000 


The Function.of an H.F. Choke. 


Can you explain in simple language the 
purpose of an H.F. choke, and the 
manner in which it operates? | 

B. R. D. 

It would be entirely beyond the scope 
of our Information Service to deal with 
this matter adequately. Briefly, however, 
we' would say that an H.F. choke is in- 
serted in any part of the circuit in which 
it is desired to prevent the passage of 
high frequency oscillatory current al- 
though leaving a perfectly free path for 
direct current. For example, in the 

Reinartz circuit, a choke is inserted in 

the plate circuit for 

diverting H.F. energy from: the normal 
passage offered round this circuit back to 


. need tw) power 


H.T. 


purpose whatever. . - 


the purpose of 
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the filament to the path offered by the 
reaction coil and reaction condenser, 
where it will do useful work. 
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Transformers in the “Everyman Four.” 
I am building the original “‘ Everyman 
Four °’ receiver, but do not relish the 
task of constructing the special H.P. 
transformers. Can I use ordinary 
standard commercial transformers 

° - 4 

_ instead ? Beci T. 
It is rather difficult to understand ex- 
actly what you have in mind when you 
refer to: “ standard °’ commercial trans- 
formers, as, of course, there are no- H.F. 


transformers which can be taken as being 


definitely of standard type. There is, as 
you may know, a large number of firms 
who now market transformers specially 
for the ‘“ Everyman Four ” receiver, and 
these may be used with every confidence, 
but be surə to get the type which are 
built -to -the specifications given in the 
‘“ Everyman Four ” book. 
oo0oo0o 


Good Quality Reception on 80. Volts H.T. 


Can you tell me if it is possible to ab- 
tain distortionless loud-speaker fe- 
sults using three-electrode valves 
when the available H.T. voltage does 
not. exceed 80 volts? 
course, use a power valve iw the 
output stage. I do not wané to. use 
four-electrode valves if possible, . 

G. S. W. R.. 
It will be possible for you to obtam 
excellent loud-speaker results with only 

80: volts H.T. usimg the valves you men- 

tion, if you adopt the push-pull system 

in the last stage. You will, of course, 
valves in the output 

stage. ' 
With regard to the first L.F. valve, if 
you are using two stages, we would: in 
form you that although only 80 volts 
will be used on the anode of the 
valve, it will still be possible for you to 
obtain adequate volume from the loud 
speaker without overloading this valve 

By this we mean to indicate that the 

two output valves will overload before 

the one in the first LiF. stage. You will 
appreciate the fact that since this valve 
will be followed by a transformer, ons 
of the R.C. type of valves with its com 
paratively small permissible grid swing 
must not be used, as its high A.C. re- 
sistance renders it unsuitable for use in 
front of an L.F. transformer. 
oooo 
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Important to “Everyman Iou ” Users. . 


’ 


I am constructing the ‘‘ Everyman Four” 
receiver, and intend to incorporate 
the important modifications advieed 
by you on page 289 of the August 2let 
issue, and page 316 of the Septem- 
ber Tth issue. Can you explain, how- 
ever, why the grid condenser €, in 
Vig. 1 (c) on the latter page is omitted. 


. 8. H. 
It is regretted that owing to an unfor- 
tunate error, this condenser C, was 
omitted in Fig. 1 (e). It is correctly 


shown in Figs. 1 (a) and 1 (b) on. that 

page, and should, of course, be msert 

in the same position in Fig 1 (c). - 
a48 
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BUYER’S GUIDE TO SETS. 


N this issue we include our annual feature of 
a list with essential details and prices of 
commercial receivers. Our reason for pub- 
_hshing the list at this period of the year is- 

$ that we are thereby able to include the manu- 

` facturers? new models produced for the 
Olynipia Show. 

In addition to the list of sets, we give an analysis of 
features in set design, so that the trend of development 
can be seen at a glance. | 
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EMPIRE BROADCASTING, 


NE or two of our friends who have been following 
with close interest our campaign for the establish- 
ment of an Empire broadcasting station have taken 

‘us to task somewhat for what they regard as our attitude 
of ‘‘ burying the hatchet” with the B.B.C. in our 
editorial reference to the subject in the issue of November 
2nd. Perhaps a word of explanation is necessary in order 
that our readers may be quite clear as to our attitude. 
In our comment in the issue of November znd, after 
congratulating the B.B.C. on the establishment of an 
experimental short-wave station at Chelmsford, we ex- 
presse@ the view that if the B.B.C. would continue in this 
new spirit and press on to the development of an Empire 
broadcasting service then we, for our part, intended to 
forget their unfortunate past-record of procrastination and 
pessimism. It has been pointed out to us that although 
the B.B.C. are at last doing something in the direction 


of short-wave transmissions, it is.not Empire broadcast- ` 


ing, but a series of short-wave tests carried out'in con- 
junction not with the Empire, but with the United States 
of America, and that we are, therefore, no nearer Empire 
broadcasting than we were. With this point of view we 
disagree. ‘The initial short-wave transmissions must, of 
necessity, “be in the nature of experiments. There 
ds much work to be 


B13. 


the co- -operation of America 


hear that the keenest interest on the: 
-manufactureys is shown inthe .reperted’ prospect that 


done and. experience to» be 


gained before short-wave broadcasting to the Empire 
can be perfected, and we are fortunate in having 
in the initial tests. 
In the meantime, the distant parts of the Empire which 
have. shown their enthusiasm ,for , an: Empire broad- 
casting service have also their pärt to. play ; they can now 
get busy with improving their methods of reception of 
the Chelmsford station, and can develop the best system 
for rebroadcasting the reception on their own broadcasting 
stations. When they are’ able to do this with a reason- 
able degree of success it will then be time enough to 
make arrangements for Empire programmes. For the 
moment, let us concentrate on improv ing the machinery 
wherewith to bring the programmes into the honies of the 


Empire. 
A which it was suggested that with the consfruction 

_ Of the regional: scheme the Daventry 1,600-metre 
station should be abolished. altogether, has met with-a 
storm of protest from’ listeners in various parts “of ‘the 
country, particularly those who have the misfortune to 
live in areas affected by Morse. It would seem that 
there may be some foundation for thé anxiety con- 
cerning the- possibility of that station- being abandoned, 
for that some rumour to that effect is abroad is indicated 
by the fact. that from our American ` correspondent we 
art of the American 
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DAVENTRY 1,600. METRES. ` 
RECENT letter published in. these columns, -in 


Daventry will either be closed. down, or abandon its - 
t,600-metre wave. At the present ‘time: Canada, with a 
population of less than 1o millions, is America’s largest 


' radio customer. abroad. Obviously, therefore, the pro- 


spect of a new market of approximately 40 millions, if 
the wave-band requirements’ of. British and’ American 
liroadcast receivers are to be identical is Jateresting ‘0 
the American ay 
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HEN broadcasting first started, the only type 
V \ of loud-speaker on the market was one which 
had been expressly designed for wireless tele- 
graph work, and it had a straight conical horn. This 
was soon found to be unsatisfactory, so the shape of the 


horn was altered to various forms sug 
vailing gramophone practice. The results were’ still 


unsatisfactory, for the shapes and dimensions were chosen — 


at random, with no real understanding of the principles 
involved. : 

Only recently has it been realised that our ideas as_ to 
the function of the horn were all wrong. According to 
Clinton R. Hanna and Dr. Slepian, the Westinghouse 
engineers responsible for the development of the exponen- 
tial horn, the horn of either a loud-speaker or a gramo- 
phone is zo¢ a mechanical amplifier of sound waves, as it 
was formerly held to be. Nor is it necessary for the 
horn to resonate in order to perform the duty assigned to 
it. In fact, the best horns.do not resonate sone) at 
any frequency. 


Sound Radiation. 


The true function of a loud-speaker horn, according to 
the above-mentioned engineers, is to act as a sound 
radiator, in much the same fashion as a transmitting 
aerial acts as a radiator of electromagnetic waves. The 
horn, therefore, really acts as a coupling device between 
the transmitter, 7.e., the telephone diaphragm, and the 
transmission medium, 7.¢., the atmosphere. : 

A wireless transmitter would be of very little use with- 
out an aerial. It would radiate to some extent, but in 
order to achieve the best results an aerial, or radiator, is 
necessary. The same thing applies to a telephone dia- 
phragm. Of itself, it is capable of radiating sound, but 
only in very small volume. Its ‘‘ transmitting range ’’ is 
small. This range can be increased by increasing the 
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General | Principles of Loud=speaker 
Horn Design. 


By A. DINSDALE, 


size of the diaphragm, just as the range of an aerial- 


less wireless transmitter can be increased by increasing 


the power of the set. . In both cases, the latter alternative 
would be highly inefficient, and in the case of the dia- 
phragm, serious mechanical difficulties would immediately 
appear with any increase in physical dimensions. 
Thus, by coupling a diaphragm to the air by means 
of a properly designed horn, very large amounts of sound 
can be radiated into the atmosphere by the use of quite 


_a small telephone unit. 


The question now arises as to how the horn succeeds 
in acting as a radiator. 

Delving into elementary physics for a moment, we find 
that, in a mechanical system, power is measured by 
multiplying together force and velocity. Therefore, in 
the case of two vibrating diaphragms of widely different 
size, radiating equal amounts of sound power when mov- 
ing with the same velocity, the total force must be the 
same in each case. 

This means that the pressure per square inch on the 
smaller diaphragm must be very much higher than it is 
on the larger. The device which is responsible for this 
state of affairs is the horn. For a given vel®city it 
causes the pressure per square inch on the surface of the 
diaphragm to be very much greater than it would be if 
the diaphragm were allowed to vibrate freely in air. 

The horn, therefore, increases the force exerted by 
in other words, it makes the dia- 
phragm work harder than it would otherwise be able to 
do. Instead of acting as an amplifier, as it was thought 
to: do, the horn’s function is to place a greater load on 
the diaphragm. Fitting a horn to a diaphragm may, 
therefore, be compared to increasing the radiation resist- 
ance of an aerial in order ‘to pend the transmitting 
range of the station. 


dt is therefore clear that, in order to achieve the most 
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Exponential Loud-Speaker Horns.— 
efficient transformation of electrical energy into mechani- 
cal energy, the diameter and mass of the diaphragm 
deserve careful attention, so that it shall match the 
impedance of the horn. In this article, however, we are 
solely concerned with the horn itself. 


Definition of an ‘*‘ Exponential ’’: Horn. 


The perfect -reproducer functions uniformly over the 
entire range of frequencies that it is called upon to 
handle, and the best type of horn is that which enables 
this desirable accomplishment to be achieved. 

For all horns of a given size, 7.¢., same length and 
terminal areas, it has been demonstrated that the exponen- 
tially shaped horn comes nearest to fulfilling the above 
specification. The secret, therefore, lies in the contour 
of the horn, that is, the manner of tapering. 

An exponential horn (sometimes referred to as a 
logarithmic horn) may be somewhat loosely defined as 
one which doubles its diameter at equal intervals along its 
length. Whereas a conical horn increases in diameter 
by a constant additive factor per unit of length, the expon- 
ential horn increases its diameter by a constant multiple 
per unit of length. 

This definition does fairly well for a straight horn of 
round or square section, but as we desire to deal with 
horns of other shapes, we must be more scientifically 
accurate and -define the exponential horn as one whose 
cross-sectional. area doubles at equal es thronghout 
its length. 5 

For “example, if the area of the throat, or narrow end 
of the horn is half a square inch, the area one foot from 
the end will be one square inch; at two feet from the. 
end, two square inches; at three feet from, the end, four 
square inches, and so on. This is an example of an 
exponential horn in which the area doubles every foot. If 
the area doubled at lesser intervals, the horn would be 
described as expanding more rapidly ; if the area doubled 
at longer intervals, the horn would be said to expand at 
a lower rate. 

Upon the rate of expansion dend the ‘‘ cut-off ” 
frequency of the horn, that is to say, the lowest frequency 
at which it will radiate uniformly. Below ‘the cut-off 
frequency the radiation falls off. with increasing rapidity. 

A horn whose cross-sectional area doubles every foot 
cuts off at 64 cycles. One expanding half as rapidly, 
f.e., doubling its area every two feet, cuts off at 32 
cycles; and a hom expanding twice as rapidly, ż.e., 
every six inches, cuts off at 128 cycles. Thus, the con- 
tour (and length) of an exponential horn is determined by 
the value of the lowest frequency it is desired to repro- 
duce without loss of volume. The curve given in Fig. 1 
will make this clear. 
= It should be mentioned in passing that the question 
of the length of the horn is purely incidental, not funda- 
mental. This will be more clearly understood later. 


The Mouth of the Horn. 


Having ascertained from Fig. 1 the rate of expansion, 
according to the selected cut-off frequency, we automatic- 
ally determine the contour or shape of the morn. The 
next point to be settled is how far the horn should. be 
extended before being terminated at the mouth. This 
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is not a question of length. The fundamental require- 
ment is the area of the mouth. : 

As already stated, a good hon should not resonate 
strongly at any frequency within the band it is desired 
to reproduce. In order to prevent air-column resonance, 
therefore, the mouth of the horn shouldbe ‘large enough 
to transmit to the atmosphere without-seftection the pres- 
sures emanating from the interior of’ the horn. That is 
the ideal. Its ‘practical achievement-is, of course, virtu- 
ally impossible, like the achievement of most other ‘ideals. 
The difficulty in-this case is that’ airs waves emanating 
from within the confining walls of the horn are “subject 
to a sudden relief. of . pressure immediately they are re- 
leased into the free dtmosphere. _ 

However, if the-diameter of the mouth is made equal 
to one-quarter of the wavelength corresponding to the cut- 

off frequency of-the horn, the amount of resonance due to 
reflection will be extremely small. 
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me 1.—Curve showing relationship between cut-off frequency and 
rate of expansion of an exponential horn. 


Since the velocity of sound i in air is I, 120ft. per second, 
the wavelength in feet corresponding to the predetermined 
cut-off frequency is obtained by dividing 1,120 by the fre- 
quency. A round horn should then ‘be extended until the 
diameter of its mouth is equal to. about one-quarter of 
the wavelength. The relationship between the cut-off fre- 
quency and the diameter of the mouth of a round horn 
is clearly shown in the curve given jn. Fig. 2. 

_In the case of a square horn, or one.of any other shape, 
the conditions will be met equally well af the dimensions 
of the mouth are made such that the area. approximately 
equals that of the mouth of a circular horn. 

From the lower cut-off frequency we have now deter- 
mined the rate of expansion of the horn, or contour, and | 
the diameter of the mouth. We have now to settle the size 
of the throat. . 

Having already likened a loud- speaker horn to a trans- 
mitting aerial, we will continue to trace the simile, in this 


_ case likening the throat of the horn to the aerial lead-in. 
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Exponential Loud-Speaker Horns.— | 

The dimensions of the flat top of a msot aerial 
depend chiefly upon the frequency of the transmitted wave, 
and we have just seen that the size of the large end of 
a loud-speaker does, too. The physical arrangement and 
- dimensions of an aerial lead-in depend largely upon the 
power to be handled, and the same applies roughly to 
the throat of a loud-speaker horn. As in everything else 
electrical and mechanical, it is a case of arranging for 
the most convenient method of coupling between the 
driver and the driven—in this case, between the dia- 
phragm and the air within the horn, so that the im- 
prisoned air shall be acted upon to the best advantage. 
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Fig. 2.—Retationship between cut-off frequency and diameter of 
mouth of a circular-section exponential horn. 

The area of the throat, therefore, depends upon the 
vibrating mechanism, or diaphragm, and it is fixed by 
three factors : (1) the mass of the diaphragm, (2) the area 
of the diaphragm, (3) the highest frequency that the horn 
is required to reproduce with uniformity. 

In order to obtain a thorough grasp of this part of 
the problem, it is necessary to get a clear idea of the 
manner in which the horn loads the diaphragm. To that 
end, let us consider a diaphragm vibrating so that every 
part of it is moving through the same amplitude, like a 
piston. Under such conditions it is pumping air in and 
out of the throat of the horn, and if the air cavity just 
over the diaphragm is small, almost all the air displaced 
by the diaphragm will move into the horn, only a small 
fraction of the diaphragm motion being lost in compress- 
ing the air within the cavity. 

As an example, let us assume that the diaphragm, by 
virtue of its vibratory movement, moves 100 cubic inches 
of air per second into the horn. If the latter has a 
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throat area of half a square inch the velocity of the air 
100 
in the throat will be Se? OF 200 inches per second. If 


the area of the throat were only one- -quarter square inch, the 
velocity would be twice as great, or 400 inches per second. 
= Now, it is a characteristic of a horn that when air is 
being pumped in and out of its throat at a frequency 
greater than the cut-off frequency, a pressure is created. 
This pressure, known as the radiation pressure, is directly 
proportional to the velocity of the air at the throat, and 
reacts back into the cavity and all over the surface of the 
diaphragm. It is like a back E.M.F. in an electrical cir- 
cuit, or the radiation resistance of an aerial. ` 

This back pressure of air on to the diaphragm will be 


greater for a horn having a smaller throat, because the 


velocity of the air through the throat is greater. Thus, 
the total force exerted on the diaphragm, which is the 
product of the pressure and the area of the diaphragm, 
will be greater. 

Part of the force employed in setae the diaphragm 
will be utilised to overcome the radiation pressure, and 


-part will be used to overcome the inertia of the diaphragm 


itself, just as part of an electrical force is spent in over- 
coming the back E.M.F., and part in overcoming the re- 
sistance of the circuit. In the first case, as in the second, 
it is desirable that as much energy as possible be spent 
in overcoming the radiation pressure, 7.e., in doing useful 
work, over as: great.a part of the range of frequencies 
required as possible. In order to achieve this, the radia- 


tion pressure must be high, and therefore the throat of 


the horn must be made relatively small. In practice, the 
actual dimensions should be such that the throat of the 
horn makes a good fit with the particular reproducing 
unit selected for the job. 

The requirements of a good horn may thus be summed 
up under the following three heads :— 

(1) It must be exponential in shape in order to transmit 
the lower frequencies. , 

(2) The mouth must be large in order to eliminate 
noticeable horn resonance. 

(3) The throat. must bė relatively small in order to cause 
sufficient radiation pressure to be exerted on the vibrating 
diaphragm. 

The latter requirement makes for small vibrating 
mechanisms, of which more anon. AH three requirements 
make for a long horn, but, as already stated, length is 
merely incidental, not fundamental. All good horns are 
long, but the exponentially shaped horn is shorter than 
any other horn covering the same range of frequencies, and 


it has the added advantage of being free from hom - 


resonance. . 
(To be continued.) 
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The concluding instalment of the above 
constructional article will be included in our 
next issue. 
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A Section Devoted to New Ideas and Practical Devices. 


MILLIAMMETER CONNECTIONS. 


It is common practice nowadays to 
insert a milliammeter in series with 
the final plate circuit of a multi-stage 
L.F. amplifier, as any movement of 
the needle will show that distortion 
is taking place in the last valve cir- 
cuit due to overloading or. incorrect 
grid bias or high tension. If it is 
desired to ascertain if distortion is 
taking place in any preceding stage, 


it is necessary to disconnect the meter » 


arid to connect it in turn in each of 
the other circuits. This could be done 
by means of sw itches or by a plug 
and jacks. 
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Automatic switching arrangement for 
connecting milliammeter in anode circuit. 


The accompanying rough sketch 
shows a simple home-made arrange- 
ment to do this costing only a few 
pence, all that is required being two 
valve pins, two or more flush-mounted 
valve sockets, a piece of scrap ebon- 
ite and a “piece of springy brass. 

When the plug is inserted, the 
brass strip is forced down by the 
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longer pin, thus opening the plate cir- 


cuit and inserting the milliammeter 
at the same time. rE. C. M. 
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__ - SAFETY RESISTANCE FOR 
LOUD-SPEAKER FIELD MAGNETS. 
The growing popularity of loud- 
speakers of the moving-coil type has 
brought to the attention of many the 


large inductiye ‘‘ kick ’’ obtained on 


breaking a circuit containing con- 
siderable potential energy in a mag- 
netic form. The effect is very 
familiar to those accustomed to large 
electrical machinery, and, in fact, the 


sudden rupture of the field circuit of 


a large generator would probably re- 
sult in a breakdown. 
voltage generated is proportional to 
the inductance and to the rate at 
which the current is varied. Thus if 
a coil of 200 henries carrying o.1 am- 
pere has its current reduced to zero 
at a uniform rate in 1/1ooth of a 
second, the ‘‘ kick’’ E.M.F. main- 
tained for that period is 200x0.1 x 
100 = 2,000 volts. 

In the case of a Rice-Kellogg field 
magnet working at 100 volts and 
taking approximately o.r ampere, the 
effect was distinctly annoying, as 
each time it was switched off the lamp 
fuses protecting the circuit were 
blown. This led to a trial of a shunt 
resistance across the coil, but, as the 
resistance had to be low enough to 
pass a current of the order of that 
taken by the coil in order to be of 
any use, the disadvantage: of this 
method was obvious. What was 
wanted was a resistance which would 
only pass current when the voltage 
rose above normal. This require- 
ment is admirably fulfilled by the 


The transient . 


neon lamp, which: ess not pass any 
current until the voltage across its 
terminals is of the order « of. 160. The 
current then rises very rapidly in: 
deed. 

The field coil can thus be connected 
as shown in the diagram where N is 
the lamp; F, F are fuses, usually 
small flash- lamp bulbs. It is not 
essential for the switch.to be doubie- 
pole, but it should be of the quick- 
break variety. It will be found that 
all objectionable surges are abolished, 
as on switching off, the neon lamp 
discharges anything over 160 volts, 
while drawing no current when the 
coil is in use. With a coil working 
between about 150 and 300 volts, two 
lamps in series must be used. 


Neon lamp safety resistance to prevent 
surges when breaking loud~-speaker field- 
magnet current. 


The commercial neon lamp usually 
contains a wire-wound ballast resist- 
ance in the cap, and this should be 
removed for satisfactory results, 
though it is understood to be possible 
to obtain lamps with the resistance 
omitted.- The side of the cap can be 
punctured and cut away sufficiently 
to allow the resistance to be short- 
circuited,. or alternatively the whole 
cap may be removed by unsoldering 
the contacts and nipping the brass 
so as to draw it away. 

M. G. S. 
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s \\ N 7 HAT kind of set shall I buy? ” is a question 
often asked of the wireless enthusiast, and 
one which is by no means easy to answer. 

The greater his knowledge the more difficult does it be- 


come to reconcile his, perhaps, exaggerated ideas to the 
modest requirements of the enquirer. On the other hand, 
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TYPES OF SETS.—Alithough there are actually more types of 
receivers in which three valves are employed, the two-valve set 
is probably the most popular. 
the expert is not infrequently asked to recommend a set 
capable of long-range loud-speaker reception, possibly 
with one-dial tuning and a guaranteed performance 
superior even to his own prized and carefully developed 

set. 


To endeavour to elucidate requirements is to at once 
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realise how vague is the general idea of set performance. 
One is forced to take the initiative and usually com- 
promise between conditions, cost, and the desired results. 

By question 1 it is ascertained’ whether an elevated, 
indoor, or frame aerial is to be used, strongly recommend- 
ing the first, tolerating the second, and ‘adopting the last 
only under compulsion. Question 2 should deal with 
alternative programmes, London area listeners requiring 
5GB, and in provincial areas 5XX. The problem of 
selectivity must not be overlooked under this heading. 


WITHOUT 78% ~ 


WITH 222 


STABILISED H.F. STAGES.—It is significant to note that com- 
paratively few sets are stabilised by neutralising. 


Question 3 reveals the source of power. If electric sup- 

ply is available, whether A.C. or D.C., it will ultimately 

be adopted as a source of H.T., even for the modest 

two-valve set. Battery charging may also have to be 

considered. In brief this is best done by interposing the 

accumulator battery in a circuit carrying the required 
B 18 
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TWO-VALVE RECEIVER DESIGN.—A marked similarity exists between all two-valve receivers. om the figures given here it is 
_apparent that the majority of sets comprise interchangeable coils, mee coil rare leaky Seid detection and transformer L.F. 

couplin 
current in the case of D.C., while an A.C. rectifier giving Of the three-valve sets on the market the majority con- 


3 to 5 amperes will keep the L.T. battery in good condi- sist of detector valve with reaction followed by two L.F. 
tion. Question 4 should relate to volume and quality. stages. Although little improving the -range of tecep- 
The common form of cone loud-speaker generally fulfils | l 

the ordinary. requirements. Care is necessary to select a 
mode! capable of giving pleasing results, and at the same 
time being reasonably sensitive. Horn models may some- 
times give louder signals on a limited output. Do not 
entertain the idea of setting up a moving coil loud- 
speaker, which incidentally is in great demand to-day, 
unless heavy filament current consumption valves, pos- 
sibly parallel-connected, are to be used in the output stage, 
a high anode voltage is available, and a source of field 
current, either D.C. or rectified A.C. These needs can 
only be met when supply mains are available. 


The Popular Two-valve Set. 


In this country there are more two-valve sets sold than 
the sum total of all other types. Such a set gives local 
station loud-speaker reception with a small elevated aerial, 
= and with the aid of reaction provides alternative pro- 
grammes. It consumes about 0.2 ampere, so that over 
100 hours’ reception can be obtained at a cost of not more 
than 1s. The H.T. battery of 100 volts costs some 
15s., and if it is required to deliver only about 5 mA. 
will give from three to six months’ service. With a single 
tuning control the set is easy to operate, and the whole 


outfit, including aerial and royaltiés, need only cost from = DETECTION.—This data, compiled from all types of valve 
L 5 to L8. receivers, clearly antiseces © that seen grid detection still pre- 
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Receiving Sets of To-day.— 

tion as compared with the two-valve outfit, the set is 
more suited for quality reproduction from a large loud- 
speaker. The first L.F. stage may be resistance-coupled, 
the detector valve being an anode bend rectifier. Few 
three-valve sets are available incorporating an H.F. 
amplifier. Such sets can be regarded as selective long- 
range receivers giving only moderate loud-speaker results. 


For Long-range Loud-speaker Reception. 

When distant-station reception is needed a minimum 
of four valves is to be stipulated. This limitation to 
four valves for long-range loud-speaker reception is only 
‘permissible when the high-frequency amplifier has been 
carefully designed. A well-designed set is easy to tune, 
should not self-oscillate, as evidenced by heterodyne 
whistle, and, on a good outdoor aerial, during the hours 
of darkness, bring in stations at intervals of every few 
degrees on the dials. As two L.F. stages are provided 
the output power valve will draw a current of between 8 
and 20 amperes from the high-tension battery. It is for 
this reason that the ‘‘ super ’’ high-tension batteries have 
been introduced, and their adoption is an economy in 
the long run. As the first three valves may only draw 
a high-tension current totalling 2 or 3 mA., they may be 
fed from a small type 1oo-volt battery, permitting of a 
very simple form of single voltage battery eliminator, 
feeding only the output stage. In this way the risk of 
mains noises occurring, particularly in the case of an 


oscillating receiver, is- avoided. Including the four valve outfit can to-day be purchased for about £30 
and LF. 
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FOUR-VALVE RECEIVERS.—Some of the figures given here, indicate an important trend in design. 
of anode bend detection, the extensive use of screening, that several sets have no reaction control and that many are fitted 
ance volume control as well as a provision for gramophone pick-up. 2, i 7 


Wireless 
World 


me 


NOVEMBER 16th, 192) . 


432 


ONTROLLED 
SWINGING COIL 35% 


CONDENSER 


OTHER METHODS 13% 


NO REACTION 9% 


REACTION COUPLING.—That more sets have condenser con- 
trolled reaction is due to the general adoption of this method in 
portable sets. tk 


valves, a six-volt L.T. battery, large type H.T. battery 
of 150 volts, and a good cone type loud-speaker, a four 
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PORTABLE AND SELF-CONTAINED RECEIVERS.—Compare these figures with those oi the four-valve cabinet type set. 
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distinct differences of circuit principle and actual design. 


Outfits at lower cost will be seen to be available in the 
following pages, while the price of the more expensive 
models is usually made up by the cost of a superior 
cabinet. 

It must not be thought that five-valve sets ‘of the 
‘cabinet type are almost non-existent, owing to the vogue 
‘of the five-valve portable or self-contained set. -Certain 
manufacturers, however, for long-range reception prefer 
to provide two high-frequency amplifying stages of robust 
construction in place of a high-efficiency single-stage. 
Compared with the four-valve set the extra filament and 
anode current consumed is of small importance, and there 
is perhaps a growing tendency towards the adoption of 
‘the ‘‘ five.” Wave changing in ‘long-range five-valve 
receivers presents formidable constructional difficulties 
tending to appreciably increase the cost. of production. 
Ease of operation with absence. of heterodyning should 
be looked’ for in selecting a receiver of this class. 


Self-contained and Portable Sets. 

During the past two years the five-valve portable re- 
ceiver has become exceedingly popular. Portability is 
not always the feature that recommends its adoption, and 
its rapid development marks the demand for a self-con- 
tained set. Several sets classified as ‘‘ portables ’’ in 
the following pages are specified by their makers as 
‘merely being self-contained. Limitations of space pre- 
vent the use of high-efficiency single-stage amplifiers, 


though generally the additional] stage more than makes up’ ` 


for the smaller amplification obtained by untuned H.F. 
B 21 


couplings. 
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_SGREENING 
WITHOUT...73% 
--.-25% 


WITH.. 


ISt H.F. 


APERIODIC__..... 49% 
_ TUNED ANODE 
TUNED TRANSFORMER..23% 


H.F.: STAGES 
= 2 STAGES......55% 


NEUTRALISING 


WITHOUT... .79% 
WITH... 21% 


WAVE RANGE 
INCLUDING LONG 


BROADCAST BAND 
ONLY...... 20% 


GRAMOPHONE 
PICK-UP 


WITHOUT...95% 


22% 


There are 


Portable receiver design i is made unduly diffi- 


cult by the need for tuning to the 1,600-metre-band as 


_ well as normal broadcast 


wavelengths. Little can be 
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L.F. COUPLING.—That the majority ofL. F. valves are transformer 


` coupled. is a condition rice 


predomjnance of leak 
eier A 4 


e 


672 


Receiving Sets of To-day.— 

said by way of definitely specifying the arrangement of 
controls of the self-contained receiver. On the other 
hand, no advice is required when determining whether 
‘or not such a set meets the requirements of a home re- 
ceiver. Range and quality with ease of control are its 
principal merits. Hours of- running with the self-con- 
tained batteries should also be investigated.- The merit 
of a set is only judged by its comparison with others. 


Receivers de Luxe. 


The easiest class of set to recommend or pass judg- 
ment on is one which has been constructed regardless of 
cost. 
frame aerial suitably placed for local station reception, 
with provision for connection to an elevated aerial, the 
two-stage H.F. amplifier might be: one-dial controlled 


with logarithmic condensers having adjustable minimum’ 


capacities. Detection might be carried out with an anode 
bend detector, or even .a two-electrode valve, avoiding 
_ overloading, while the L.F. amplifier could incorporate 
resistance and transformer coupling with, perhaps, a 
push-pull input to the power stage and a push-pull out- 
put transformer. Battery power for filament heating can 
be derived from the mains by means of a two-way key 
arranged to charge-a reserve battery. A high-voltage 
` battery eliminator, or, in the case of D.C. supply, a 

battery charger, might feed 350 volts to one or more 
= parallel-connected output valves, indicating meters show- 
ing anode current and anode and filament potentials. 
With the cabinet forming a baffle of liberal size, a moving 


Wireless 
Worrllal , 


Built into a large cabinet it might include a large ` 
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LOUD-SPEAKER FEED.—Low cost of production probably — 


accounts for the large number of receivers in which no provision is 


made to keep the D.C .component out of the loud-speaker. 


coil loud-speaker mounted behind a grill at its centre 


may be brought into operation by, a plunger. switch, 
volume control being obtained without adjustment of 
tuning. — | 


A BATTERY ELIMINATOR WARNING. — - 


HERE an H.T. battery eliminator is used on 


alternating current mains great care must be - 


taken that at no time is the eliminator allowed 
to run ‘light ’’ with no current being drawn from its 
output terminals. This warning is applicable to instru- 
ments which do not include a potential divider, which 
is the case in many such instruments designed and made 
to deliver a single voltage. 

If such an eliminator is run light the voltage applied 
to the smoothing condensers rises very far above the 
normal working voltage, and these condensers, unless of 
exceptionally robust construction, may very probably 
break down under the strain. An eliminator designed 
to deliver 200 volts on load will probably incorporate 
a transformer delivering about 275 volts of A.C. to the 
rectifying valves, and if.no current-is taken the con- 
densers will charge up at least to the corresponding peak 
voltage, which is about 390 volts. If the apparatus is 
then switched on and off a few times, current surges on 
switching on may develop momentarily higher voltages 
still, which are passed through the valves into the con- 
densers and there retained. Under such conditions even 
a thousand volts is a possible voltage. 


Switch off H.T. before L.T. 


It will be seen, then, that if the condensers are designed 
to withstand only the normal working voltages, with a 
reasonable margin for safety, they may quite conceivably 


e 


even with the eliminator permanently connecte 


- mains 


break down, with disastrous results not only to them- 
selves but also, in all likelihood, ‘to the rectifying valves 
and the transformer.as‘well. —— ` 

High voltages such as these might easily be obtained, 
to the 
receiving set, by switching the L.T. and H.T. off and 
on again in the wrong order.. Suppose that, after using 
the receiver, the L.T. supply is switched off, the set 
then takes no load, and in the few moments that elapse 
before the eliminator is in turn switched off fhe condensers 
are charged up to the full- peak voltage delivered’ by the 
transformer. The condensers will retain this charge, and 
if, subsequently, the eliminator 1s switched on before the 
valve filaments of the receiving set are lighted, the 
momentary voltage developed at the moment of switching 
on, superimposed on the peak voltagé already present, 
might well cause a breakdown of the insulation in the 
condensers. > | 

In all cases, therefore, an eliminator working off A.C. 
might incorporate: within itself a resistance 
shunted across the output so that at least a small current 


is taken at all times, thus entirely preventing the develop- | 


ment of these destructively high voltages. This resistance 
need not pass a heavy current; if it takes no more than 


one-tenth of the normal.load it will act as an effectual 


safeguard against mishaps of this type without appre- 

ciably increasing either the first cost of the instrument 

or the power consumption when in use. A. L. M. S. 
o E B 22 | 
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SUIRRENT TOPICS 


Events of the 


es STILL CALLING. 


. ` Birthday ` 'congratùlations are due’ to` 
KDKA, the famous pioneer broadcasting - 


„Station at Pittsburg, U.S.A., which! has | 


“just. celebrated ils seventh, birthday. 
KDKA was one of the- first American 
stations to- be heard in this country on 
the short waveband. 

0000 


PHONING ACROSS THE ATLANTIC. 


Americans are making more use of the 
transatlantic telephone service than. the 
British, according to a statement by the 
Postmaster-General, who says ` that. the 
.total calls up to. ‘November. 6th were <: 
From Great. Britain, 830; and from the 
‘United States, 991. A e oh 


©0000 _ 
~ PCJJ TO *“STARTLE THE WORLD." 


PCJJ, the famous Dutch. short-wave 
station, has now gone into temporary re- 
tirement pending. its. reopening with im- 
proved equipment at Hilversum, Messrs. 
Philips. Lamps, Ltd., the.owners of the 
station, prophesy that when it resumes 
operations PCJJ will “startle the world 


‘with even better achievements with short- . 


So it looks.as if the 
miss those coveted 


wave telephony.” 
B.B.C. may still 


laurels ! 


Week 


“PORTABLE SET AT BUCKINGHAM 
se soe PALACE. 

‘The attractions of portable wireless 
* have secured its entry into Buckingham 
Palace, in the private apartments of 
which a self-contained portable receiver 
is now in frequent use. 

qo 0 o 
BROADCASTING: IN BURMA. 

A new broadcasting venture in India 
is promised by the news that a 250-watt 
transmitting plant ‘is being erected by the 


_ Burma Radio Syndicate, which hopes to. 
2 transmit programmes very shortly. 


a 0000 
DUTCH TELEPHONY FOR AMATEURS. 


Wireless’ telephony tests on. 18 metres ~ 


are being conducted ‘every Wednesday . ° 
from 2 to, 3 p.m. (G.M.T.) by the Dutch’ 
State telegraph station PCLL, at Koot- 


wijk. Reports . by ‘amateurs on the 
quality of these transmissions will be 
warmly welcomed. and .should be ad-. 


dressed to the Radio. Laboratory, State. 


Telegraph Service, The- Hague, Holland. 


Every report will receive a. written- 


acknowledgment ` and, if ` possible, ~ an 
acknowledgment by wireless. Several 
languages are used, and the transmissions 
are sometimes preceded or followed by 
other interesting telephony experiments. 


S.O.S. 
thrills of the procession. 


IN THE LORD MAYOR’S SHOW. The Marconi car, which provided one of the 
At intervals along the route the auto alarm bell signalled the re- 
ceipt of an S.O.S. from the distressed lifeboat and onlookers were shown how an operator at 
sea deals with emergencies of this kind. 


NOVEMBER 16th, 


1927. 


ory.» bald 


in Brief Review. 


e ITALIAN WIRELESS HERO. 


A meeting to commemorate the heroism 
of the wireless operator of the ill-fated 
Itahan liner Principessa Mafalda was 
held last: week by the Radio Club of 
Buenos Aires. A posthumous award of 
a gold medal was sent by the wireless 
epee ators of the Dutch eel Athena. 

6000 
WHAT OSCILLATION SOUNDS LIKE. 


Noise caused by local oscillation has 
produced a-nice variety of opprobrium, 
but it is doubtful whether a better de- 


` scription has been applied to the nuisance 
_than that byan Lford:listener, who likens 
his neighbour’s recéiver to ‘‘ 


a parrot with 
the asthma.’’+ Unfortunately, parrots are 
- long: pee birds |. Se -, 
= i 00 oo ' 
' SMALL BUT SELECT. 


What. broadcasting station has ‘the 
smallest. clientele? ©The question is 
prompted by the grave announcement that 
the . ‘Tallinn *. broadcasting... station” in 
Esthonia now has ovet.-1,820 subscribers! 
Half of. these-reside-in the city of Reyal, 


` the- remainder -béing~ distributed over the 
surrounding country. : 


000 - -. Se 
J.E.E. LECTURE ON TELEPHONY 
. TECHNIQUE. 


A subject of interest to many wireless 
enthusiasts will be dealt - mith at to- 
morrow’s ordinary meeting of the In- 
stitution of Electrical Engineers, Savoy 
Place, Victoria Embankment, W.C.2, at 
6 p.m., when Capt. B. S. Cohen will lec- 
ture on “ Apparatus Standards of Tele- 
phonic Transmission, and the Technique 
of Testing Microphones and Receivers.” 
0000 i 
AUTO ALARM IN LONDON STREETS. 


Perhaps the most spectacular attraction 
in the Lord Mayor’s Show was the Mar- 
coni auto alarm car, which depicted the 
course of events when an operator off 
duty is summoned to his post by the 
S.O.S, bell. A model of a lifeboat in 
distress occupied one portion of the car, 
and at intervals it transmitted an S.0.S., 
luridly indicated by a flashing aerial. 
The promptitude with which the operator 
accepted the call, manipulated the Mar- 
coni direction finder, and gave the life- 
boat crew their. position excited the ad- 
miration of crowds all along the route. 
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A WIRELESS LORD. 


Among the Admiralty appointments 
announced last week was that of Lieuten- 
ant Lord Louis Mountbatten as assist- 
ant wireless telegraphy officer on H.M.S. 
Queen Elizabeth. l 
0000 
POLICE WIRELESS IN YORKSHIRE. 


Following the example of the Lanca- 
shire County Police, the police authori- 
ties in the West Riding of Yorkshire are 
about to adopt a system of wireless inter- 


communication between police stations. | 


The installation will be experimental at 
first, but it is expected that developments 
will ensue which will materially increase 
the anxieties of a life of crime, in West 
Riding. 
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Wireless 
World 
Unfortunately, much of the talk is in 
Chinese, and the Britisher who succeeds 
in translating it often finds that he is 
listening to undisguised advertisements. 
-0000 ž 


“WASHIN TON WAVELENGTH 
PARLEYS. i 


Reports regarding the progress of the 
.Washington International Radio Confer- 


ence continue to be vague, but it is 
understood that an important agreement 
has been reached regarding the voting 
power of the various nations. Six votes 
each, according to a Washington mes- 
sage, are to be allowed to the United 
States, France, Italy, Japan, and Ger- 
many, while Great Britain will have 
eight. 
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is an invaluable pocket companion. Among 
the special features are a glossary of 
technical terms, a list of British and 
European broadcasting stations, receiver 


notes and valve data. 


Copies are obtainable from the leading 
booksellers and stationers, or from the 


publishers, Iliffe and Sons Ltd., Dorset 


House, Tudor Street, London, E.C.4. The 


cloth edition ‘is 1s., postage 14d. extra; 


the leather case edition with pencil and 
season-ticket holder is 2s. 6d., postage 2d. 
extra. 
0000 
LEEDS WIRELESS EXHIBITION. 
A wireless exhibition is being held this 


- week and next at Fenton Street Drill Hall, 


Leeds, under the auspices of The York- 


TRANSATLANTIC BEAM SERVICE. Two views showing the aerials and the generator room of the Marconi beam station under construc- 
tion at Rocky Point, Long Island, N.Y. This station will work in conjunction with the English beam statlons at Dorchester and Somerton. 


LEGAL VICTORY FOR AMERICAN 
'* HAMS.” 

There is rejoicing in the camp of 
American wireless amateurs over a de- 
cision handed down by Judge A. M. J. 
Cochran at the Kentucky district court 
to the effect that municipal authorities 
have no power to limit or regulate amateur 
transmitting stations licensed by the U.S. 
Government. i . 

The case in question concerned the 
operator of 9ALM, of Wilmore, Ken- 
tucky, who refused to pay a municipal 
tax in respect of his transmitter. He 
was legally supported by the American 
Radio Relay League. | 


WIRELESS TRIALS IN SHANGHAI. 

Although the Chinese Government for- 
bids broadcasting, they cannot prevent it 
in the International Settlement iùn 
Shanghai, where, it is estimated, accord- 
ing to the Chinese Economic Bulletin, 
that there are 10,000 listeners to the local 
station. 
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Discussions on the weighty question of 
international wavelength distribution, 
particularly in regard to the short wave- 
band, * are 


satisfactorily. 
0000 


POLYGLOT CATALOGUE FOR B.LF. 


Many British wireless manufacturers - 


were represented at this year’s British 
Industries Fair. In preparation for the 


' 1928 Show, a special catalogue is being 
‘prepared in nine languages for publica- - 
tion on New Year’s Day, seven weeks 


before the opening of the Fair. 
| 6000 


A USEFUL COMPANION. 
If it were possible to recollect every use- 


ful wireless fact at a moment’s notice there . 


would be no néed for those interesting 
notes and memoranda included in the 1928 
edition of ‘‘ The’ Wireless World Diary 
and Notebook,” just published. But the 
desired fact often eludes one at a critical 
moment, and for. this reason the wireless 
amateur will find the Diary and Notebook 


reported to be progressing 


shire Evening Post. Many prominent 
firms are represented, and there are special 
attractions, including constructional com- 
petitions, for the benefit. of amateurs. 


Books Received. 


Hints and Tips for Motor Cyclists, 10th 
Edition, by ‘‘ Road Rider.” Revised and 
brought up to date, containing in a com- 
pact form the essence of the knowledge 
and experience gained by a generation of 


. motor cyclists using many different types 


of machines. Published by Iliffe and Sons 


- Ltd., London. Price 1s. 6d. net. 


A Study of- Radio Direction Finding, by 
R. L. Smith-Rese, D.Sc., Ph.D., 
A.M.I.E.E. Pp. 37, with 15 diagrams and 
Gnomic chart of the transmitting and ob- 
serving stations referred to. Issued by the 
Department of Scientific and Industrial 
Research (Special Report. No. 5) and pub- 
lished by H.M. Stationery Office. Price 
1s. 9d. net. 
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Activities at Southport. | 


The enterprise of the Southport and Dis- 
trict Radio Society in organising the recent 
radio exhibition in that town did not stop 
short at that achievement. In addition, 
an excellent programme was prepared 
which not only dealt with the exhibition 


itself, but gave an excellent review of the _ 


Society's activities, and included articles 

“ Television ” by Mr.,John L. Baird, 
and on ‘* The Possibilities of Empire 
Broadcasting,’’. by Mr. Gerald Marcuse, 
the famous short-wave expert. The Society 
has an active and interesting period ahead, 
to judge from the syllabus which has been 
prepared for the first half of the present 
session. 

Full particulars regarding membership 
can be obtained on application to the hon. 
secretary, Mr. E. C. Wilson, ‘‘ Lingmell,”’ 
Kirklees Rd., Birkdale. 


oo0oo0oọo 


Tottenham Society’s Winter Programme. 


Members of the Tottenham Wireless 
Society paid a visit to the works of Messrs. 
Wright and Weaire on Tuesday, Nov. Ist, 
when they were able to watch the processes 
of the manufacture of litzendraht coils, 
copper screening boxes and low-capacity 
switches, plugs and jacks. 

At the Society’s business meeting on the 
folloWing evening it was decided to hold a 
club dinner early in December. Among 
the interesting fixtures for the New Year 
will be a loud-speaker demonstration by 
H.H. the Prince de Mahé, a lecture by a 
representative of the B.B.C. and evenings 
devoted to gramophone pick-up devices and 
television. 

Hon. Secretary : Mr. F. E. R. Neale, 10, 
Bruce Grove, Tottenham, N.17. ` 


o00 0 


South Manchester Society’s Programme. 


The syllabus for the winter session issued 
by the South Manchester Radio Society 
gives promise of an unusually interesting 
period of activity. Among features of 
special note may be mentioned the lecture 
on ‘“ L.F. Amplification,” 
16th, by Mr. A. Hall, Chief. Radio Engi- 
neer of Messrs. Ferranti, Ltd.; the de- 
monstration on Jan. 20th of members’ own 
moving coil loud-speakers, .and the com- 
petition on Feb. 17th. in :which members’ 
sets will be judged ‘according to their 
purity of reproduction. N `- 

From lectures .and demonstrations 
already given, - members have obtained 
much information, particularly on the 
“ All-Wave Four ” and the * Moving Coil 
Loud-speaker ’? described in The Wireless 
World. 

New members are welcomed, and full 
particulars can be obtained from the Hon. 
Secretary, Mr. G. A. F. Mercer, 5, Ruabon 
Rd., Didsbury. eT, ok S 
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Secretaries of Local Clubs are invited to send in for. publ ication 
club news of general interest. All photographs published will 


on December. 


‘Wireless 
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to be paid for. 
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Iiford and District Radio Society. 

The Hon. 

District Radio Society is Mr. H. H. Carr, 

39, Lynford Gardens, Goodmayes, Essex. 

We regret it was otherwise stated in a 

report of a recent meeting of that Society. 
0000 


‘Special Transmitter for Field Days. 


A transmitter specially designed for 
use on club field days was discussed at 
the last meeting of the North Middlesex 
Wireless Club, and it was agreed that 
the Hartley circuit most nearly fulfilled 
the necessary conditions. An excellent 
paper on nickel iron accumulators was 
given by Mr. L. IF. Summers, 
A.M.I.E.E., a member of the club. The 
speaker first gave a description of the 


ordinary lead cells, comparing them with . 


the nickel iron type, and the chemical 
changes taking place in both kinds of 
cell were described. 

Hon, Secretary, Mr. H. A. Green, 100, 
Pellatt Grove, Wood Green, N.22. 


FORTHCOMING EVENTS. : 


WEDNESDAY, NOVEMBER iCth. 
Golders Green and Hendon Radio Society. 


ereonoaere 


: —At 8 pm. At the Club House, Willi-  : 
: field Way. Lecture: “The Design of 
: the Valve and Possible New Develop- 


ments,” by Mr. G. 

Tottenham Wireless Society—At 8 p.m. 

i «tt 10, Bruce Grove, N.17. Lecture: 

: “The Curo and Upkeep of Accumula- 
: tors,’ by the Hart Accumulator Co. 

Muswell Hill and District Radio Society.. 

At 8 pm. At Tollington School, Tether- 


C. Marris, B.Sc. 


: down. Lecture and Demonstration: 
: “Recent Developments in Valves for 
: Broadcasting.” 

: THURSDAY, NOVEMBER 17th. 


? Stretford and District Radio Society.—At 
: 8 p.m. At 6a, Derbyshire Lane. Lec- 
: ture: “The Co-arial Mounting of the 
: Valve,” by A. C. Cossor, Ltda. 


FRIDAY, NOVEMBER 18th. 
: South Manchester Radio Socicty.—At the 
: Co-operative Hall, Wilmslow Road, Dids- 
: bury. Demonstration of Members’ Own 
Sets. 
Leeds Radio Society.—At Leeds University. 
Lecture: '* Neutrodyne Sets in Practice,” 
by Mr. E. N. Kent-Lemon. 


i SATURDAY, 
> Muswell Hill and District Radio Society.— 
Dance and Whist Drive. : 
MONDAY, NOVEMBER 2ist. : 
Tlackney and District Radio Socictu—At : 
8 pm, At Hackney Electricity Falla, : 
Lower Clapton Road, E.S5. “Vest : 
Pocket Lectures.” A 
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Southport and District Radio Society.— : 

: At St. John Hall, Scarisbrook Street, : 
: Lecture: ‘Transmission and Reception : 
on Short Waves,” by Mr. O. B. Kellett : 
ORNE : 


Neon Tubes in Wireless. 


Neon tubes and their many applica- 
tions were dealt with by Mr. Leonard 
Hartley, B.Sc., in an interesting lecture 
before the Muswell Hill and District 
Radio Society on October 26th. The lec- 
turer dealt. with their advertising 


_ possibilities, and then dealt with some 


~ 
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common wireless First he placed 
the tube in circuit, and at 180 volts it 
began to glow, but at 140 volts no light 
was visible. The lamp was then placed 
in parallel with the mains with a resist- 
ance in series and a 1-mfd. condenser in 
parallel. A number of experiments were 
undertaken to determine the varying 
values of condensers and resistances by 
timing the flashes as oh condenser 
charged and discharged. Research had 
proved tliat pure iron was best for the 
electrodes. Hints were given on the best 
way of using the Neon tubes in a battery 
eliminator. 

The Society will hold a dance and whist 
19th, when musice will 
be supplied by the latest type of loud- 
speakers. ‘Tickets at 3s, 6d. can be ob- 
tained from the Hon. Secretary, Mr. 
Gerald S. Sessions, 20, Grasmere Road, 
Muswell Hill, N.10, who will also for- 
ward a copy of the syllabus and member- 
ship application form on application. 


oo0oo0oo 


A Destructive Transmitter. . ' 
Short-wave transmitting and receiving 
apparatus formed the topic of demonstra- 
tion and debate -at the last meeting of 
the Wembley Wireless Society on Nov. 
4th. A talk on his short-wave transmitter 
was given by the president, Mr. Chapman, 
whose weekly transmissions are well known 
to members of the Society. The transmit- 
ter, which was designed to work on a 
wavelength of 45 metres, was built with 


“the assistance of the Society’s members, 


many of whom testified -to the strength at 
which they receive signals, one member 
creating amusement by declaring that the 
President's signals had burnt out the 


windings of his loud-speaker ! 

All communications should be addressed 
to the Hon. Treasurer, Mr. H. E. Combea, 
B.Sc., 24, Park Lane, Wembley. 

©0000 
Evolution of the Condenser. 


Members of the Hounslow and District 
Wireless Society spent one of their most in- 
teresting evenings this season on Tuesday, 
Nov. Ist. when a lecture covering 
the whole subject of condenser manufac- 
ture was given by a member of Messrs. 
Dubilier Condenser Co., Ltd. With the 
help of lantern slides, those present were 
able to follow the many processes in the 
evolution of a condenser from the early 
stages when the raw mica is obtained from 
mines in India to the time when the 
finished product leaves the test room of the 
Dubilier Works. 

Readers interested in the Hounslow 
Society are asked to write for particulars 
of membership to the Hon. Secretary, Mr. 
C. N. Yates, 21, Witham Rd., Isleworth. 
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Simplified Aids to Better Keception. - 7 


SMOOTHING CHOKES. 


A PART from troubles brought 

about by the more obvious de- 
partures from correct practice, it is 
probably true to say that the majority 
of failures to obtain freedom from 
“hum ’’ in H.T. battery eliminators 
working from the mains are due to 
faulty or badly designed smoothing 
chokes. In most cases the windings 
of discarded L.F. transformers are 
not suitable, particularly with the 
fairly heavy ‘anode currents con- 
sumed by present-day valves. The 
amateur would be well advised not to 
restrict his expenditure unduly as far 
as these components are concerned, 
and to obtain chokes with ample 
inductance and current-carrying 
capacity ; where necessary, economies 
may be effected in other directions 
with less risk of disappointing results. 


0000 


-~ GRID BIAS PRECAUTIONS. 
ROBABLY because it is now 
generally realised that no cur- 

Tent is taken from grid bias bat- 


teries there seems to be a tendency to . 


neglect them. This is wrong, be- 
cause a failure, either complete or 
partial, is certain to result in trouble 
of a’more or less serious kind. It 
- may be pointed out, for instance, that 
a complete disconnection of the bat- 


tery resulting in the application of | 


“no volts ’’ to the grid of.a super- 


' power valve may cause this valve to 
lose its emission, particularly if it is’ 
allowed to run for any length of time. 


with a ‘zero grid and full H.T. 
voltage. | fa 

There is another point which does 
not always receive the attention it 
should. It is observed that amateurs 
generally test the voltage across the 
whole battery, and if this is normal 
assume that everything is in order. 


This may not be so, as there is the’ 
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possibility of a disconnection through 
internal corrosion between individual 
cells and the tapping sockets, in spite 
of the fact that there is continuity 
between each cell. It is as well to 
test each section of the battery. 
- .000ọỌ 
GANG CONDENSERS. 
‘HE majority of gang condensers 
on the market are corfstructed in 
such a way that the rotors of in- 
dividual units are in metallic connec- 
tion with each other. This being so, 
special precautions have to be taken 
when dissimilar grid voltages are to 
be applied to the valves with which 


the circuits tuned by components of 


this class are associated. This remark 
does not apply in every case (as, 
for instance, when the interconnected 
condensers are across ‘‘tuned anode’’ 
coils), but it is applicable in a trans- 
former-coupled transformer arrange- 
ment, such as that shown in skeleton 
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which is connected across the detector 
valve grid.circuit. Now it is quite 
possible that these valves will require 
different bias voltages; these cannot 
be applied in the usual way, or the 
batteries will short-circuit through 
each other and the rotor shaft. 
There are two possible solutions of 
the problem which therefore arise: 
when the ‘‘ gang’’ condenser is of 
the type under consideration. The 
first 1s to connect the bias battery be- 
tween grid and the high-potential end 
of the tuned circuit ; this is generally 
(and .rightly) regarded as bad prac- 
tice, although it is: just possible to 
adopt it without seriously impairing 


‘efficiency if very small cells (‘‘ foun- 


tain-pen ’’ flash-lamp refills) are care- 
fully inserted in such a way that they 
are supported on the wiring. The 
second method is that shown in the 
diagrara already referred to ; here the 
bias cells are inserted directly. in the 


- Fig. 1.—Instead of connecting bias batteries in the grid return leads, they may be 


inserted in the tuned circuits when ‘ gauged ” condensers with a Common shaft are used. 


form in. Fig. 1. Here it is assumed 


that the two variable capacities C,- 


and C, are linked together mechanic- 


-ally,- and tune respectively the grid 


circuits of the H.F. amplifier and 
the secondary of the transformer, 


low-potential end of the tuned cir- 
cuits, and are shunted by large con- 
densers (C and C,, each of some 0.25 
mfd.), which will become necessary 
as the battery resistance increases 
with age. E 
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LONG AND SHORT WAVES. 


HERE is a growing tendency on 

the part of set manufacturers 
to provide a switch change-over from 
long to short waves; indeed, it is 
quite understandable that the non- 
technical wireless user prefers this 
method to the process of changing 
coils, and is also-willing to’make the 
slight sacrifice in efficiency resulting 
from its adoption. As far as the 
amateur constructor is concerned, the 
position is somewhat different; as.a 
rule, he requires the maximum pos- 
sible sensitivity and selectivity ob- 


tainable from his.circuit, but there | 
are cases where the convenience of a 


switch change-over will be appre- 
ciated, particularly as the loss ‘in efh- 
ciency will be but slight if the great- 
est possible care is taken in arrang- 


ing the switching and relative posi- 


- tions of components. | 
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numb. of turns from the earthed end 
in the aerial circuit, and this forms 
an auto-coupled ‘‘ untuned aerial ” 
coupler. Despite its simplicity, good 
results are obtainable, particularly on 
the normal broadcast waveband, 
where it compares well with: more 
elaborate aerial-grid transformers. 


' On the long waves there may be some 


trouble from interference, but only 
when the set is operated in the imme- 
diate vicinity of a station. It should 
be added that the exact position for 
the aerial tapping should be the sub- 
ject of experiment, as the best coup- 


ling will depend on aerial character- - 
istics, etc. ; moreover, the wavelength | 
to be received will also influence per- - 
formance, but it is not difficult to find ` 


a connection giving a good com- 
promise. 
Apart from the usual screening be- 


tween grid and plate inductances, it 


Fig. 2.—Switch connections for waveband change in a typical H.F.-detector receiver. 


A circuit diagram ‘showing connec- 
tions for the change-over in question 
is given in Fig. 2; the neutralised 


high-frequency transformers are of 


the type described in several recent 
issues of this journal, 
well known, have five external con- 
nections. It is unnecessary, however, 


to change over each of these five con- 
those | 


in practice, only 
-at- high potential are 


nections ; 
which. are- 


brought to the switch, which accord- - 


ingly need have but three contacts. 
Reference to the diagram will show 

that the simplest possible aerial coup- 

ling arrangement is suggested, in 


order to avoid further complication.. 


n grid coils are tapped at a point 
, incl de about one-fifth of the total 


— additional 
tween the two high-frequency trans- 
<: fotmers, w hich should be arranged in 


which, as 1s `’ 


that an 
inserted be- 


recommended 
‘screen be 


is highly ` 


such a way that the switch wiring is 
more or less symmetrical. 


As an additional refinement, it is 


` possible to couple the two sw itches to- 


gether mechanically, so that both cir- 
cuits may be changed over by a single 


-movement. 


o000 
VOLTS AND MILLIAMPS 


T is not generally realised that any 
voltmeter can be made to serve as 
a milliameter for reading anode cur- 
rent; as a rule, however, the moving- 


“iron type of instrument is insuffi- 


ciently sensitive to have a practical 


tion of the needle. 


‘pleted. 
which has been completely short-cir- 
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application, so, generally speaking, 
it is necessary to consider only mov- 
ing-coil instruments. 

Provided that the fésistance of the 
meter is known, it is a perfectly 
simple matter to calculate the cur- 
rent corresponding to a given deflec- 
` The necessary 
information is generally given by the 
manufacturer as ‘‘ ohms per volt ” 
the total resistance rs‘‘ascertained by 
multiplying this figure -by the voltage 
indicated at full-scale: deflection, at 
which the current consumed is given 
by dividing voltage by. resistance (in 
ohms). 

All ‘this will be made clear by 


‘taking the typical example ‘of an 


o —.6 voltmeter rated at, say, 200 
ohms pér volt. The total resistance 
is 200 x. 6 = 1,200 ohms. The cur- 
rent taken for full- scale deflection 1s 
6 + 1,200 = 0.005 amp. (or 5 milli- 
amperes). Thus a reading of "6 volts 
shows that a current of 5 milliamperes 
is flowing. Each single volt division, 
therefore, represents 5 + 6, or about 
o.8 milliampere. When the meter is 
of the popular two-range type, the 
lower range terminals should be used, 
as otherwise the resistance will be 
excessive for most purposes. 

It should be added that the high 
resistance of the voltmeter is likely 
to be a disadvantage when the in- 
strument is used as a milliameter, 
although for its normal function this 
property is desirable. 


. 0000 ~ 
l A SAFETY HINT. 

T is customary nowadays to in- 
clude single- or double-cell grid 
bias batteries for H.F. and detector 
valves in the receiver itself. A little 
consideration -will show that there is 
a possibility of short-circuiting these 
batteries at several points during the 
process of wiring the set; it is there- 
fore reconimended that the connec- 
tions to the cells should be made after 
the rest of the wiring has been com- 
‘It will be realised that a cell 


cuited for any length of time will 
show almost full voltage after it has 
been allowed to recuperate for an 
hour or two, but it will quickly de- 
teriorate, and may give rise to 
troubles which are not always easily 
traced, as grid cells are often mounted 


- in an inaccessible position, where volt- 


age tests cannot. easily be applied. 
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Coil=drivéėn Loud = speakers Operated 
from Gramophone Records. Supers 


heterodyne and Short=wave Receivers. 
By Our New York Correspondent. 


OLLOWING the example set some time ago by cer- 
E tain British liners, four ships of the American Grace 
Line were recently equipped with broadċast re- 
ceivers and means for reproducing music in different parts 
of the ship. The reproducing apparatus may be employed 
either for broadcasting or for gramophone records. . 

In each case two broadcast receivers have been installed 
iri the wireless room of the vessel concerned. For 
medium-wave reception a. Radio Corporation of America 
Radiola 20 is used, and for short-wave reception a 
Crossley o-v-2 short-wave receiver is supplied. 

The Radiola 20, shown in Fig. 2, is a superheterodyne 
of a new and improved type, which takes up much ‘less 
room than the older models. It is only about 16in. long. 
In the wireless room of the ship concerned it is installed 
on the top shelf of a large copper-lined wooden, box. 
The bottom half accommodates H.T. batteries, a 2-volt 
filament accumulator, and a trickle charger.” The short- 
wave receiver, which is supplied with interchangeable 
plug-in coils, is mounted in any suitable and convenient 
position. | 


Controlled by the Wireless Operator. 


Both receivers are tuned by the wireless operator, who 
may use a loud-speaker or wear phones during the pro- 
cess. Having picked up a suitable programme, he plugs 
the output of the receiver concerned on to a line leading 
: to the reproducing equipment in the public parts of the 
ship. 

In the case of one of the ships in question, the s.s. 
Santa Luisa, which the writer visited recently, the pas- 
senger accommodation is of such size that but two repro- 
ducing points are necessary, one on deck for dancing 
and one overlooking the dining saloon. At a suitable 
point on the deck an R.C.A. Type 104 coil-driven loud- 
speaker is mounted in a weatherproof box, together with 
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its associated power amplifier. The standard Type 104 
speaker is illustrated in Fig. 1. For marine use the in- 
strument is similar, but with the legs removed. An in- 
ternal back view of the speaker, together with its incor- 
porated ‘‘ power pack ” and L.F. power amplifier, is also 
shown. 
The Type 104 loud-speaker is designed essentially for 
A.C. operation 
(2.€., rectified 
current from 110- 
volt A.C. mains), | 
and as ships are 
invariably equip- 
ped with direct- 
current dynamos, 
provision’ has to 
be made for an 


eee 


Il 


Fig. 1.—The Type 
104 loud-speaker 
and amplifier for 
reproducing 
broadcasting and 
gramophone 
“records. 


A.C. suppl y of the usual standard Anferican characteristics, 
i.e., I10 volts 60 cycles. This current is supplied from 
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Broadcast Receivers on American Liners.— 
a special motor-generator which is installed in a | spare 
corner of a convenient deck locker. 

On its arrival at the loud-speaker, the A.C. supply is 
(1) full-wave rectified, smoothed, and fed to the field 
coils of the loud-speaker ; (2) transformed up, full-wave 


Fig. 2.—Radiola 20 super- 
heterodyne receiver for normal 
broadcast reception. 


rectified, smoothed, and fed to the plate of the power 
amplifier valve, which is a UX-210 of 7.5 watts rating. 
This valve takes its input from the wireless room or from 
the output of the gramophone pick-up amplifier. Thus 
there are two rectifying and smoothing systems. 


A NOTE ON 


Wireless 
World 


Inside the ship, on a balcony overlooking the dining 
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saloon, there is a Brunswick Panatrope. This type of 
gramophone is arranged to reproduce electrically at all 
timies: Instead of the usual sound-box, it is equipped 
with an electrical pick-up device, the output of which is 
amplified and then applied to a Type 104 loud-speaker 
exactly similar to that already. described. `- This speaker, 
together with its own associated transformers, rectifiers, 
smoothing equipment, and power. amplifier, is permanently 
built into the instrument. This ‘associated - equipment is 
known collectively as the ‘‘power ‘pack,’’ and receives its 


power from the same 110-volt. A. C. source as the deck 


speaker. 

Switching arrangements on the Panatrope permit it to 
reproduce either gramophone records or radio broadcast- 
ing, and the deck speaker may be fed with either type of 
entertainment. in-a similar manner. 

- The Grace Line ships which: have besa sgud with 
Ais apparatus are engaged upon the New York- Valparaiso 
service, which takes them through one of- the world’s 
worst regions for atmospherics, : so.that broadcast recep- 
tion, from the point of view of entertaining passengers, 
is out of the question for the greater’part of the voyage. 

During the winter season in. Chile, however, very good 
reception is obtained from the American and Dutch short- 
wave stations, and as far south-as Valparaiso it has been 
possible on many occasions to switch very agreeable short- 


-wave broadcast reception on to the deck and Panatrope 


speakers, even from PCJJ, which is received 1 in that part 


of the world during the afternoon. ' 


FILAMENTS. 


Temperature Control of Coated and Thoriated Filaments. 


N these days, when coated filaments, running at a dull 
red heat and consuming very small currents, are so 
widely used, one is perpetually being reminded that 


the life of the valve will be considerably shortened if the 


filament is run too bright. The advice generally given is 
to reduce the filament current by means of the rheostat 
until a point is reached at which further dimming results 
in a loss of either strength or quality. While this is un- 
doubtedly the best possible way to treat filaments of this 
particular type, these instructions must not be taken to 
apply to all valves, for some can be injured even more 
quickly by running at too low a temperature. 

With a coated filament, as the name implies, the emis- 
sion is supplied entirely by a thin coating on the outside 
of the filament, and the useful life of the valve is depen- 
dent solely upon the life of this coating. The rate of 
dissipation of the coating, in turn, is governed chiefly by 
the temperature at which the filament i is used, so that for 
long life the lowest temperature at which satisfactory 
w orking can be had should be used. 

With a thoriated filament, on the other hand, conditions 
are rather different. Here the emission is again obtained 
from a.surface layer, but in addition there is a further 
supply of thorium in the body of the filament, which 
slowly diffuses out to the surface in use, and replenishes 
the surface coating as it is used up. The rate of this 
diffusion, as well as the rate of disappearance of the 


surface layer, depend on the temperature of the filament, 
and it so happens that an adequate emission can be ob- 
tained at a temperature too low to pẹrmit of a sufficient 
amount of diffusion. It will ‘teadily be seen that if the 
valve is run at this temperature the surface layer will be 
used up more rapidly than-it.is- replaced by fresh 
thorium from the body of the filament, so that the emission 
will fall off, and finally the valve will be rendered useless. 
An understanding of the cause.of this trouble shows that 
a valve in this condition can be rejuvenated if the filament 
is heated up to full brightness for some time, with the 
H.T. supply disconnected so that emission As not en- 
couraged. During this process, known as ‘‘ cooking,” 


fresh thorium diffuses out from the body of the filament 


faster than it is used up, and the lost emission is regained 


_ after a few hours. 


It is better, however, to ensure Hat the trouble does not 
arise in the first place, which can be done by making:a 
point of running any valve with a thoriated filament at the 
highest rating given by the makers, more especially if the 
plate current required is high—as, for example, with power 


_valves. 


Thoriated filaments can be distinguished from coated 
filaments by the fact that the former run at a bright yellow 
heat in use, while the latter attain-only a dull red glow, 
or, in the case of a heavily ‘‘ gettered ’’ valve, cannot be 
seen to glow at all. A.L. M.S. 
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Oscillators: New P.O. Move. 
Brussels Listening Post.—5SW Talks to Australia.—Co 
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Oscillation Bugbear. 7 

It was hardly to be expected that 
oscillation disturbance would show a les- 
sening tendency at this time of the year. 
The sober truth is that it is markedly 
on the increase, judging by the correspon 
dence received at Savoy Hill. At the 
end of September the’ average weekly 
number of complaints was 73; at the 
end of October it was doubled. - 

0000 


Telephone Engineers as Detectives. - 


The Post Office is taking a very keen 
interest in the oscillation question, and 
I learn that P.O. telephone engineers are 
now being given intensive training in 
wireless in the hope that their new quali- 
fications, added to their knowledge of 
local topography, will be of greater use 
in locating offenders than were the “‘ anti- 
oscillation ” D.F. vans. 

° 0000 


An Unrecorded Disaster. 

‘We have heard of the big troubles 
caused by the recent gales—how, among 
other things, the Daventry and Liverpool 
B.B.C. stations were temporarily put out 
of action. But a minor catastrophe 
would go unrecorded if I did not mention 
it here. Last week the receiving aerial 


on the roof of 2, Savoy Hill, was blown | : 


down and the administrative staff were 
unable to hear 5GB and 5XX. The aerial 
was repaired two`days later. — 

0000 ° 


Going to the Dogs. 

A suggestion that the B.B.C. should 
give us a running commentary on the 
greyhound races at the White City or 
some other course was put forward by a 
correspondent in the November Listener. 


[I learn_at Savoy Hill that this idea will - 


be taken up early next year and. that 
arrangements will be made to broadcast 
dog races probably at the White City. 


0000 
A Select Station. 
By far the most modest of the B.B.C. 
stations must surely be the Gloucester 


Repeater Station, which is shielded from 
‘the noonday glare of publicity because 
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By Our Special Correspondent. 


FUTURE FEATURES. 
London and Daventry (5XX). 
20rm. — Popular Chamber 
Music.- 
Nov. 2lst.—A Programme for tlie 
Eve of Saint Cecilia. 


Nov. 22np.—The Roosters’ Con: 
_ cert Party. 
Nov. 23rp.—Military Band Con- 
cert. sO 


Nov. 24TH.—Ballad Concert. 

Nov. 25rxH.—Symphony Concert. 
Bridge Broadcast. 

Nov. 26TH.—Variety Concert. 

Daventry (5GB), experimental. 

Nov. 20rn.—Chamber Music. 

2ist. — ‘‘ This Programme 
Business,” 
written and arranged by Cecil 
Lewis. 

Nov. 22np.—‘‘ Penelope,” a lyric 
drama in two acts by Herbert 
Ferrers. 

Nov. 23rp.—A Concert in aid of 
the Cardiff Station’s ‘‘ Sets for 
the Sick ” Fund. 

Nov. 24ru:.—Hallé Concert. 

Nov. 25rm.—‘‘ The Cousin from 
Nowhere,” a musical comedy 

_ in three acts by Fred. Thomp- 
son. 

Nov. 26rH.—‘‘ Dancing. Time,” a 
variety programme. 

Bournemouth. 
Nov. 20rnH.—Bournemouth Musi- 
_ cians’ Benevolent Fund Con- 
cert. . A 
Cardift. pnt 

Nov. 25rH.—A Concert by the 
Society of Somerset Folk. 

_ Manchester. 

Nov. 21st.—Layton and Johnstone, 
relayed from the Theatre 
Royal,, Manchester. 

a, Newcastle. 

Nov. 21st.—A Programme of 
Works by Henry Purcell. 

Glasgow. ‘ 

Nov. 24tn.—The Radioptimists. 
Aberdeen. 

22np.—'‘ Sauce for the 

” a Scottish comedy in 


Nov. 
Goose, 
two acts. 
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—B.B.C. and Dog Races.—Visitors 


an entertainment. 


st of Empire Experiments. 


at Gloucester.— 


its services to listening humanity are of 
the “behind the scenes” type. 


But the 


repeater station enjoys a, kind of esoteric 
distinction which vulgar main stations 


can hardly hope for. 


According to the 


engineer-in-charge the repeater station 


has recently been visited by 


numerous 


members of the cathedral clergy and by 
the Dean himself, not to mention the 
mayor and other municipal celebrities. 
It is interesting to know also that the ` 
precincts of Gloucester cathedral contain 
so many aerials that, with the addition 


of becoming disfigured. 
ooo0o0o 


Brussels Listening Post. - 


of one more, the place might show signs 


: __ Most of the relay stations are suffering 
: badly from heterodyning at the present 


moment. 


In some cases the heterodyne 


note is overpowering at a distance of only 
three miles from the transmitter. | 
The whole question of heterodyning. 
will shortly be tackled by the central 
listening post at Brussels, which I under- 
stand will be opened in the course of 


a week or two. 


It will be remembered 


that the decision of the International 
Broadcasting -Bureau to institute this 
listening post was made public some three 


: = months ago. 


It is under the direction of 


M. Braillard, the engineer who designed 
the famous “ Geneva wavemeter.”’ - 
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From Leemington Spa. 


Sir Henry Wood will conduct a sym- 


concert through 5GB 


: ` ber 


from the 


pony 
ump Room, Leamington Spa, on Decem- 
nd. This will be given by the Bir- 


mingham Studio Symphony Orchestra of 
65 players, and Harold Williams will sing 


: baritone solos. 


Mr. Williams is one of 


those Australian artists in England to 
whom greetings were broadcast from 
Sydney on Sunday, October Sth, when 
the B.B.C. relayed a special short-wave 


transmission. 
o0oo0oo0o0 


“Tilly of Bloomsbury.” 
“Tilly of Bloomsbury,” 


a comedy 


adapted from Ian Hay’s novel, ‘‘ Happy. 
go-lucky,’’ will be broadcast from 2LC 


and 5XX on November 30th. 


a 


53W’s 36-hour Test. 


It was a brilliant move on the part of 
the Chelmsford engineers to conduct a 
36-hour continuous transmission test with 
the object of finding the most suitable 
times for broadcasting to Australia. 

This test was carried out on Saturday 
and Sunday, November 5th and 6th, from 
12 noon (G.M.T.) on: the 5th to'12 mid- 
night on the 6th. By special arrangement 
the Amalgamated Wireless (Australasia), 
Ltd., kept continuous watch during that 
f period. 
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How Australia Heard. 

The following reception log is interest- 
ing as showing the regular rise and fall 
in “signal strength throughout thé day :— 


Signal 

Strength 

Time of Transmission. in Sydney. 
12.0 —14.0 (G.M.T.).- aa ae" .. R7 
14.0 —17.0 i z; =) .. R8 
17.0 —18.30 » ia ae .. R5 
18.30—19.30 ~ is ie .. R? 
19.30— 3.0 ; n si -. nil 
3.0 — 4.0 m R2 
4.0 — 5.0 3 R4 
5.0 — 6.0 : R6 
6.0 —12.0 R7 


12.0 —17.0 `, R8 

Sydney time is ten hours ahead of 
G.M.T., and it will be seen that the 
‘most favourable reception period for 
Australia listeners is between 10 p.m. 
and midnight, i.e., early afternoon here, 
‘assuming that the 24-metre “wavelength 
used on this occasion became a standard. 
There is a distinct possibility, however, 
that experiments with other wavelengths 


would produce different results, and T- 


have no doubt that the Chelmsford engi- 
neers will soon be making tests in this 
direction. 


o0o00 
The Question of Cost. : 
The question has not unnaturally 


cropped up : What proportion of listeners’ 
money is being spent on Empire trans- 
missions? Incidentally, one of the en- 
quirers is a Scotsman. 

When I put this perfectly ele 


question to an official at Savoy “Hill it 


was swiftly answered. ‘‘ Not a penny,” 
he said. “The B.B.C. is collaborating 
with the Marconi Co. in these tests, 
but we are not spending more money than 
the ordinary programmes demand. Our 
part in the experiments is to provide the 
Marconi Co. with broadcasting material. 
As on Armistice Day, transmissidn of this 
material is also suitable for 
public; the Dominions merely have the 
opportunity to share it.’ 
In the 36-hour test gramophone records 
were broadcast. 
o000 


Bristol’s Radio Week. 

Cardiff station gives a special Bristol 
Week during the seven days beginning on 
Sunday next, Novertiber-20th. This is the 
first week of the kind in the country, for 


the civic authorities and wireless trade ` 


and representatives of all kinds of 
thought in Bristol are uniting together for 
the good of broadcasting. 

The week will open “with a Broadenee 
from the famous old church of St. Mary 


Redcliffe—the first time a service has ever - 


been broadcast from it. On Monday, a 
West Country play will be given, and 


the British ` 


aspect of wireless. 
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Bristol artists will give a concert. On 
Tuesday, Mr. Harold G. Beer, a new 
Bristol tenor, will make his début. On 
Wednesday, a popular concert will be 
given in the Central Hall, Bristol. On 
Friday, the Society of Somerset Folk will 
give a programme. On-Saturday, a pro- 
gramme will be relayed from the Colston 
Hall, the second largest hall in England. 

During tbe “week,” lectures and 


demonstrations will be given in various 


parts of the city. 
- 09000 

Lord Mayor’s Show : Notable Omissions. 
While the Marconi people were well 
represented in the Lord Mayor’s Show. 
last Wednesday there was nothing, I be- 
lieve, to symbolise the broadcasting 


a 


PLOUGHING A LONE FURROW. A 
glimpse of OAK, Lima, the only broad- 
casting station in Peru. Broadcasting has 
received little encouragement from the 
Peruvian Government, which levies an 
annual tax of about 29/— from each listener. 
Naturally there are many pirates. 


Even if the B.B.C. 
was too busy answering critics to take 


-part, I think the Post Office might have 


been allowed to include an anti-oscillation 
van in the procession. 
ring tableau depicting an oscillator under- 
going the extreme penalty (whatever 


- that might be) would have had a salutary 


effect. 

As it is, we must contain ourselves in 
hope for another year. May the dreary 
months roll quickly. 

. o0o00°0 ; 
Cecil Lewis on “ This Programme 
Business.’”? 

As a former chairman of the B.B.C. 
programme board and one who has been 
associated with broadcasting since early 


Then, too, a stir- . 


NOVEMBER 16th, 1927. 


_ days when the B.B.C. staff Aumere five 


persons, Mr. Cecil Lewis should know as 
much about programme building as most 
people. - Listeners, however, may not ex- 
pect to hear all about the complex 
problems involved in such work, when 
Mr. Lewis broadcasts from 5GB “This 


Programme Business ° on November 2lst. 


It will prove instead an amusing enter- 
tainment that he has written and 
arranged; and it will have a humorous 
moral for the officials of the B.B.C., as 
well as those who know wireless entertain- 
ment only from the receiving end. 

0000 


` The Radio “ Raffles,” 


The gentleman thief who is reported to 
be touring the Birmingham area posing 
as an inspector of wireless sets has shown 
marked intelligence in the choice of terri- 
tory. Owing to the present inadequacy 
of 5GB, there are many houses in the 
Midlands. where the receiving set has 
failed to give satisfaction of late, and the 
unsuspecting feminine gladly accepts the 
offer of the gallant caller to ‘‘ put the 
set right.” The law of the land forbids 


' the use of man traps, otherwise our am- 


bilious inventors might evolve a set with 
a concealed circuit of the handcuff 


variety.. 
0000 


Hope for South London Listeners 


Overhead wires on the Southern Rail- 
way in the London and suburban district 
are still causing much interference to 
alae reception in houses near the 
ine 
however, being buoyed up by the hope 
that the change to the conductor rail 
system will at least mitigate the trouble. 

Preparations for the change-over are 
now being made, so let us hope that the 
denizens of Croydon, Streatham, Nor- 
wood, and the surrounding districts will 
soon enjoy a peace they have never ex 


periongeg before. ` 
>. 0000 


Gramophorie Transmissions Criticised. 

It is difficult. not to sympathise with 
Dublin listeners who are protesting 
against the growing use of gramophone 
records in the transmissions from 2RN. 
To my mind the only justification for 
broadcasting gramophone records at all 
is the opportunity it gives gramophone 
lovers to hear the latest records available; 
sucli transmissions’ should be limited to 
one hour a week. Perfect reproduction 
has not yet been achieved either by the 
gramophone or the loud-speaker. The 


‘combination of the two fails to cancel 


their individual ‘frailties. 
0000 

Tommy Handley Again. ; 

Tommy. Handley, the wireless come- 
dian, whose engagement to Miss Jean 
Allistone, the popular musical comedy 
actress, was recantly announced, will have 
charge. of the variety programme to Le 
broadcast from 5GB on November 2. 

The artists in this programme inclade 
Brampton Hawkins (dialect entertainer), 
Lena Copping and Joan Meredith (enter- 
‘tainers with a piano); and Helena Millais 
(the actress-entertainer). 
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The residents have not despaired, 


| 
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i The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspendence should be addressed to the Editor, “‘ The Wire'ess World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


THE REGIONAL WAVELENGTH SCHEME. 

Sir, —One wonders how much longer the present chaotic con- 
dition of the European ether is to last. When the new wave- 
length scheme was introduced the promoters made the funda- 
mental error of considering nothing but the spacing of stations 
in kilocycles. The real trouble, that of relative power, was left 
entirely out of account. | 

As a result, instead of all the British stations being audible 
here (Geneva) as they used to be, with comparatively little 
interference, the ether seems to have been given practically 
entirely over to the Germans. Wherever one turns on the dial 
they come booming in, swamping 2LO, 6BM, 5WA, and all 
the rest. The only station in England that can be obtained at 
all regularly is 5GB, and that only when K6nigswusterhausen 
« graciously permits, 

It may be all very well for places served by a local station, 
but for towns like Geneva; where the local station’s trans- 
missions are negligible and the nearest big station is 300 miles 
away, the present wavelength allocation is worse than useless— 
it is exasperating ! G. D. MILLAR. 


Geneva. 
November 5th, 1927. 


a 


EMPIRE BROADCASTING. | . : T hae 
Sir,—I have been receiving .a good many reports from 

listeners in this country on my transmissions, and, while I 

fully appreciate them, I would like to point out that the object 


of my- short-wave telephony tests are primarily for the benefit - 


of the distant parts of the British Empire. 

Owing. to the extraordinary interest shown by . those 
enthusiasts across the seas, I receive huge mails from all parts 
of the world, and, as a result, it will be impossible for me in 
future to send individual acknowledgments of reports to 
listeners in this country. 


A good many listeners here appear to have been disappointed | 


that they cannot get good reception of my transmissions after 
dark; but they must realise that wavelengths in the neighbour- 
hood of 30 metres have’ peculiarities after dusk; although 
between, say, 4 and 5 o'clock in the afternoon, during day- 
light, they may receive strong signals, after dark they may 
not hear me at.all, and the same- applies to early morning. 


This is naturally due to the skip effect, which perhaps they. 


will take into consideration in future should they be dis- 
appointed in not getting my transmissions. | 
I am continuing these special] Empire experiments until April 
Ist, 1928. .. GERALD MARCUSE. 
Experimental Wireless Station 2NM. 
November 4th, 1927. 


_ MORSE INTERFERENCE. | 
Sir,—Mr. Maurice Child seems to be under some misappre- 


hension regarding the competency and duties of a British sea- 
. going- operator, and as his letter is obviously intended to cast 
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- a theoretical amateur who cannot tune out 


a slur upon our name we take this opportunity of vindicating 
ourselves, 7 

-As far as we can judge, Mr. Child would have us use C.W. 
on all waves calibrated dead true by the use of calibration, 
waves. Has Mr. Child ever had any practical experience in 


clearing traffic in congested waters as, for example, the English 


Channel? It is difficult enough now, but if every station were 
working on. C.W. on 600 metres it would be absolutely im- 
possible to pick out the required station. How would we 
then get our long ranges with GLD? It is our experience 
that under good conditions C.W. is more efficient than spark, 
but when more C.W. jamming or bad X’s such as are not © 
encountered in Great Britain crop up, the old spark set 
comes into its own again. And on top of all this jamming 
we are to have calibration tuning notes sent out, which will 
further increase the chaos. Our wavemeters are tested 
periodically and are seldom found inaccurate, ‘and each of 
our seventeen radiated waves on spark, I.C.W. and C.W. 
are always within a fraction of a metre of their nominal wave, 
which is the best we can do till ships cease to roll—a point 
which Mr. Child has forgotten. - ; i 

Passing over the rest of his letter, which is, to quote a 
technical professional not at sea, “merely the vapouring. of 
orse interference,” 
we come to the last paragraph, in which Mr. Child flies his 
true colours He uses the phrase ‘‘ disastrous to the progress 
of broadcasting and other vital wireless services.” Since when 
has broadcasting been a vital wireless service? In conclusion 
we may say that no distress working will ever be jammed by 
broadcasting, as in that event we should take official steps 
to have the broadcasting station closed down temporarily. ` 

We shall be unable to continue this controversy as next 


-week we sally forth to contribute to the jamming in the 


Channel with our five independent transmitters, but shall be 
very glad to meet Mr. Child on our return and discuss the 
matter with him from the viewpoint of 
Southampton. “ SEA-GOING OPERATORS.” 
. November 5th, 1927. - : ~~ 


Sir,—I am pleased Mr. Maurice Child.has entered this dis 
cussion as the matter is of general interest. | 

We should not overlook the fact that the shipowner was 
first in the field and no doubt considers he has just as much 
right to protection from the encroachment of an entertain- 
ment service as the broadcast listener has to hinder. legitimate 


‘commercial activity or reduce the margin of safety of life at 


sea ! | 
Fortunately we may rest assured that whatever the out- 
come of the Washington Conference the frequency bands and 
types of wave allotted to various services will be the result 
of full discussion and argument between experts in possession 
of all relevant facts. and in a ‘position to assess the rival 
claims of conflicting interests. No.doubt the decisions _ will 


represent fair and reasonable compromise. 
i 9 ° , 


on one or two points. Sa 
He says spark or I.C.W. is not technically essential for a 
reliable emergency service—perhaps not technically, but’ I am 
speaking practically. Elaborate and costly arrangements can 
be devised, but can Mr. Child show these to be more effective 
from a safety point of view than, say, the present simple and. 
straightforward emergency battery and coil? I think he would 
find it difficult, and before he could advocate such a policy 
he would in justice have to prove it more effective. l 
The trouble with C.W. is that the tuning is too sharp. 
Mr. Child suggests more accurate luning; but will he, as 
an experiment, some night cover the European broadcast band 
to discover the following : that stations tuned with the greatest 
possible care by wavemeters calibrated in the same laboratory 
may heterodyne each other even when technically separated 


v 


by 10 kC.? 

This in the case of fixed stations; from my own experience 
the presence of a steel frame warehouse alongside a vessel 
may introduce a tuning error even in a spark set which is 
noticeable when the vessel gets to. sea. 

With regard to the law and the Auto-Alarm there is no 
doubt, I think; that within 12 months from the date of approval 
all foreign-going vessels carrying between 50 and 200 persons 
must fit it and in fact have already begun to do so. 

What the shipowner has to pay is the point, not what the 
apparatus has cost to produce. I agree expert attention will 
be required; but feel this is fully within the competence of 
a properly qualified operator. 

And finally I entirely agree with Mr. Child that once in- 
stalled it will be extremely difficult to compel further change. 

Liverpool. J. B. WILSON. 

November dSrd, 1927. 


Sir,—I have followed witn pleasure the letters you have pub- 


lished concerning the impossibility of reception in coast towns 
owing to continuous interference by Morse—Inglish and foreign. 

In this part the interference is practically complete, except 
for Daventry 5XX (even that is subject to Morse), but as 
their doleful programme is depressing the less said about it the 
better. l 

Is the P.O. impotent to end this scandal? A commercial com- 
pany would have had to face the Bankruptcy Court long ago. 
Truly we are a long-suffering race! 

W. Cornwall. 


“LIVELY MUSIC.” 
November 4th, 1927. . , 


LOUD-SPEAKER MOVING COILS 


Sir,—There seems to be a considerable divergence of opinion 
regarding the merits of high- and low-resistance coils used in 
moving coil loud-speakers, and I believe your readers’ opinions 
would be of considerable interest. 

For myself, I prefer a coil of low resistance: one of 100 
turns of 36 S.W.G. wire when used in conjunction with a 
Ferranti 25/1 step-down transformer. — 

The reasons for this preference are as follows :— 

(1) Expense. . 

As a choke and condenser or similar D.C. current-isolating 
devico is necessary wbhen.'a high-resistance coil is used, and 
such a choke, to be as efficient as a transformer, is just as diff- 
cult to design and expensive to manufacture, nothing in cost is 
saved; in fact, when a large blocking condenser is added the 
cost is decidedly greater. 

(2) Ease of construction. 

The merest novice can successfully wind two layers of No. 36 
S.W.G. wire on evenly, but an expert could not do this with, say, 
No. 47 S.W.G. wire without a special winder, and if it is wound 
on in a haphazard manner asually two or three breaks will occur. 

(3\ Space factor. mE , 

Working on the basis. of 1,000 amps.. per square inch cross 
section of wire, the number of ampere turns of single silk-covered 
No. 47 gauge wire that can be wound in a given space is only 
about one-fifth the number that can be wound on if No. 36 gauge 
is used. 

(4) Performance. ` 

Although it can be taken for granted that a low-resistance coil 
will have a practically even response over the whole musical scale, 
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I think, however, Mr. Child takes me to task unjustifiably . 


NOVEMBER 16th, 1927. 


this cannot be said about a coil of, say, 1,500 turns, especially 

when it is remembered that this coil has virtually an iron core. 
Further, as curves are now published showing that step-down 

transformers are obtainable having practically an even character- 

istic from 50 to 8,000 cycles, this piece of apparatus need not 

be feared as a source of distortion. 
Perhaps your readers will point out my errors in reasoning. 

- London, N.W.9. November 5th, 1927. A. R. TURPIN. 


THE PROPOSED REGIONAL SCHEME. 


Sir,—In regard to the B.B.C.’s proposed regional scheme, 
would Captain Eckersley indicate at once, or as soon as pos- 
sible :— 

(a) The probable situation of each of the five centres of dis- 

tribution, and 

(b) The radius of the service-area of each station? 

This information is essential if listeners are to be in a position 
to satisfy themselves beforehand as to the practicability of 
the scheme before it is actually proceeded with. 

Newcastle-on-Tyne, K. McCORMACK. 

October 31st, 1927. 


Sir,—With reference to your Correspondence column of the 
above, that none of the writers has mentioned “fading” on 
the lower broadcasting wavelengths, not counting Morse. 

I noticed in this part of the country and also Devonshire that 
everyone listens to 5XX. I can assure you if 5XX were done 
away with, most people would give up their wireless altogether. 

5SB is no good up here, as it fades completely away as well 
as all other stations. Belfast, the nearest station just across the 
water, say 35 miles, is as bad, and Morse is awful. 

If 5XX were placed on the border of England and Scotland 
one would not want another station to listen to in the United 
Kingdom as it is so good. R. R. H. 


igtownshire, Scotland. November 3rd, 1927. 


B.B.C. RECEPTION IN SCOTLAND. 


Sir,—Mr. Geo. M. Mayer’s letter interested me very much, as 
I have the misfortune, from a radio point of view, to live four 
miles from Melrose. I may say that my experience is in every 
way similar to that of Mr. Horne, and I consider it disgraceful 
that, while the Border districts generally—stretching from coast 
to coast—must contribute quite a large sum to the revenue of 
the B.B.C., there is no station which one can listen to and guar- 
antee that—local thunderstorms being excepted—one may listen 
to an enjoyable concert. Daventry fades badly at times, and 
seems to be very prone to atmospheric interference. Edinburgh 
is a joke, and on the short wavelengths Newcastle is the only 
station which can be said to be really passable. I mean British 
station. Germany is good, as also are the various Norwegian 
stations, and, frequently, France and Spain, but it seems sean- 
dalous that no British station is even in ‘‘ C ”? category here. C3, 
yes! We are all hoping that something may be done with the 
arrangement of the regional stations to guarantee listeners here 
a degree of good reception. BRYAN GROOM. 

Galashiels. November 2nd, 1927. 


TRESPASSING. 


Sir,—If the engineers of the B.B.C. can do a job better 
than the trade why should not the, public have: the benefit 
of thar skill and knowledge ! 

I took advantage of it when I built the B.B.C. Quality Four, 
and I. have never regretted it. 

London, N.W.11. G. 

October 26th, 1927. 


CHEERS-CHALONER. 


MANCHESTER EXHIBITION. 


Sir, —Would you please allow me to thank all those who were 
present at the closing stages of the Manchester Wireless Eshi- 
bition for the generous support given to the jollification, the 
exhibitors for the gifts which were auctioned by me, and the 
visitors for their generous bidding, and also those who contri- 
buted to the appeal, which reculted in realising £20 for the 
Fleetwood Flood Fund. W. H. MILLER. 

Liverpool, Nov. 7th, 1927. 
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A selection of. queries of general 

interest is ealt with below, in some 

cases at greater length than would be 
possible in a letter. 


“ The Wireless World” Supplies a Free Service of Technical Information. 


Determining Condenser Capacities. 
Can you tell me what are the factors 
which determine the capacity of a 

fixed condenser? T. L. O. 
The capacity of any condenser, whether 
it be fixed or variable, depends directly 
upon the area of the overlap between the 
two electrodes, inversely upon the dis- 
tance between the electrode (that is to 


say, the greater the distance, the smaller 


the capacity), and: also upon the specific 

inductivity of the dielectric. 

With regard to the factor “ area of 
overlap,’ it will be appreciated that in 
the case of both variable and fixed con- 
densers a large ‘number of’ plates, or 
vanes, are used to compose each electrode, 
and, of course, the greater the number 
of vanes the greater the area of over- 
-~ lap; and so, in this sense, the number of 

vanes in the condenser determine the 

capacity also. 

With regard to specific inductivity, it 
should be pointed out that the specific 
‘inductivity of air is taken as unity, and 
measurements of this property in all 
other substances are based on this, their 

specific inductivity being in all cases 

greater than air. | a 
0000 nas 

A Two-range Portable. 

I have lately constructed a single-valvz 
described in “The Wireless 
World” for July 6th last, and now 
wish to aller this so that the Daven- 
try long-wave station can be received. 
Can you suggest the’ most -eficient 
methods of achieving this? 

C. L. M. 

You should slightly modify the H.F. 
circuit to enable interchangeable plug- 
in H.F. transformers to be used, and, 
of course, it will be necessary to em- 
ploy a separate frame aerial wound for 
the long waves. No difficulty ehould 
be experienced in constructing this so 


_that it can be made to replace the short- 


wave frame, and the simplest method 


would be to mount two sockets on the. 


‘sub-baseboard and attach two suitable 
plugs to the frame so that this can be 
plugged in. The long-wave frame 
should have 60 turns of No. 26. D.C.C. 
wire closely wound. Constructional 
details of interchangeable H.F. trans- 
formers were published in Z'ie Wireless 
World for April 27th last, and we sug- 
gest you refer to this back number. for 
the desired information. | 
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RULES. 


_ (1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“ Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 

(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done fo 
questions of this kind in the course of a letter. 


- (4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc. cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “ The Wireless 
World” or to standard manufacturers’ 
receivers. 


Readers desiring information on. matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 


ing subjects to be treated in future articles or - 


paragraphs. 


Modifying the B.B.C. “Quality Four.” 
l am building the. B.B.C. “Quality 
Four,” but wish to change over to 


using the ordinary swinging coil 

method adopted by them. Can you 

tell me how to do this? R. D. 
To effect this change it is necessary to 
remove the present reaction coil and in 
its place to insert an ordinary commercial 
H.F. choke. At the same time, the grid 
coil of the detector valve can be mounted 
‘In a single coil holder instead of in the 
moving coil holder, and another fixed coil 
holder should be placed parallel with the 
grid coil holder, and at a distance of 
about liin. from it measuring between 
the centres. This new coil holder will 
hold the reaction coil. One side of it 
must be connected directly to the plate of 
the detector valve, ,and the other 
side to the fixed plates of a 0.0003 
mfd. variable condenser, the moving 
plates of the variable condenser connect- 
ing to earth. This condenser will be for 
the control of reaction. 


capacity-controlled reaction instead of . 


Using a Step-down Transformer. 


I have lately constructed a single-valve 
receiver, and have obtained fair re- 
sults. I am told, however, that I ought 
to use a transformer with my head- 
phones, as cach earpiece is marked 
60 ohms. Will this give me better 
results, and, if 80, what hind oi 
transformer shall I purchase? 

- D. R. S. 

The telephones you have in your posses. 
sion are what are known as low-resistance 
telephones, and must be used with a step- 
down transformer if the fullest results 
are to be obtained from them. Un- 


doubtedly, the purchase of such a trans- 


former will give you better results. You 
must have a special type of transformer, 
known as a telephone transformer, and it 
would be best for you to apply to the 
makers of your telephones, who would 


probably be able to supply an instru- 


ment to suit their telephones, although 

any make of step-down telephone trans- 

former will give reasonably good results. 
0000 


Using a Frame Aerial with an 
“ Ordinary ’’ Receiver. 


Can you give me a general rule for con- 
verting any ordinary receiver de- 
signed for use with an outdoor aerial 
so that it can be used in conjunction 
with a frame aerial ? R. N. 

Any receiver can be very simply con- 
verted for using with a frame by merely 
removing the tuning coil connected 
across the tuning condenser in the grid 
circuit of the input valve, and substitut- 
ing the frame aerial in place of the coil. 

It should be pointed out, however, that 

it would be of little use doing this in the 

case of a receiver designed solely to re- 
ceive only the local station on an outdoor 
aerial, as, of course, the amount of 
energy picked up by a frame is. very 
small. Furthermore, precautions are 

necessary when the receiver has an H.F. 

stage, because, in spite of any screen 

that may be built -into the receiver for 
separating the aerial-grid and the inter- 
valve. H.F. transformers, the set is 


‘likely to oscillate when used with a frame 


owing to direct magnetic interaction be- 
tween the frame and H.F. transformer, 
It is necessary in most cases to completely 
screen the H.F. stage, as in the case of 
the “ Portable Receiver ” described in 
our July 6th issue. 
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Pitfalls of Filaments in Series. 


I have been running three 2-volt valves in 
series from a 6-volt accumulator. The 
results were at first quite good, but 
a rapid falling off in efficiency has 
been noticed until now the receiver 
will scarcely function at all. The 
actual valves used are two Mullard 


P.M.1. valves, and a Mullard. P.M.2. 
Can you explain the reason for this? 


See oP we DER. d. 

The reason why your results have fallen 
off is because you have overrun the P.M.1. 
valves. It is a mistake to think that one 
can take any three .2-volt valves ‘and 
operate them in series from a 6-volt accu- 
mulator. This only applies if the filament 
current taken by each valve is the same. 
Thus, if three P.M.1. valves were used, 
all would be well,.because the current 
through all three filaments would be the 
same, namely, 0.1 ‘ampere. The P.M.2. 
valve, however, takes 0.15 ampere, and 
itis obvious, therefore, that since it re- 
‘quires the same voltage as the P.M.1., the 
resistance of its filament must be lower. 
We shall not, therefore, have so much 
total resistance in circuit as if three 
P.M.1.. valves were used. From this it 
follows that the total current through the 
circuit will exceed 0.1 ampere, and if this 
is so, the P.M.1. valves will be overrun. 
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A Question of R.C. Coupling. 


I am constructing the * All Wave Four,” 
using the modified circuit given in 
your June 8th issue. Will it be in 
order for me to use a commercial 
R.C. unit in place of the separate re- 


sistance, coupling condenser and leak - 


used in the original receiver? 

You can, of course, use any good com- 
mercially made R.C. unit, as you propose, 
but it must not be forgotten that such 
units will not contain the 0.0001 mfd. 
fixed conderser, which in this receiver 
connects from plate of detector valve to 
L.T.—nor will such | 
stabilising existence connected to the 
grid of the first L.. valve. You must 
not forget to add these two devices to the 
set in addition to the unit. The conden- 
ser and resistance to which we refer are 
marked C, and R, respectively in the. 
diagram on page 737 of the June 8th 


issue. 
oo0o0o0 


, A Grid Bias Trouble. 


I have recently constructed an H.F. de- 
tector and L.F. set in which the 


detector 18 of the anode bend type, 


the L.F. 
coupled, 


stage being resistance 
I notice that best results 


are obtained when the grid return 


lead joins direct to L.T.— and bias- 
ing by even one cell causes practi- 
cally all signals to cease. Why is 
this, and what can-I do to remedy 
at ? : 

It is assumed that the valve you are 
using is of the high impedance R.C. type. 
Such valves usually require not more ihan 
1§ volts grid bias in order to bring the 
working point down to the bottom bend. 
In many cases, however, it will be found 
that slightly less grid bias than 1} volts 


units contain the 
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negative is needed. It would appear to 
us either that your valve is one which 
requires rather less grid bias than the 
majority, or alternatively that you are 
using too low a value of H.T. We should 
advise you-to try raising the value of 
H.T. We advise in any case, however, 
that you insert a potentiometer in the 
manner shown in conection with the “ All 
Wave Four” receiver published in our 
‘April 27th, 1927, issue, not only in order 
that you may be thus in a position to 
apply less than 14 volts to the grid, but 
also in order that you may be able to 
adjust the grid potential critically. 
oo0oo0o0 


Safety First. 


I propose to wind the pot magnet of my 


coil drive loud-speaker so that this 
can be connected to a D.C. supply 
of 240 volts. Can you supply me 
with the circuit, and indicate any 
special precautions that should be 
taken to safeguard the speaker in 
the event of a short-circuit? D. V. 
When the pot magnet of a coil-driven 
loud-speaker is connected to a high volt- 
age D.C. supply, it will be necessary to 
employ an arrangement similar to that 
shown in Fig. 1. The guard lamp must 
be chosen so that the current it will pass 
is much greater than that taken by the 
pot magnet, and a suitable fuse should 
be included in the other mains lead. 


GUARO LAMP 


Fig. 1.—Connections of loud-speaker 
field winding. 


When the circuit is broken the lines of 


‘force will collapse very rapidly in the 


electro-magnet, and a very high voltage 
will be developed across the ends of this 
coil, which will result in arcing at the 
switch contacts.. To overcome this a 


- buffer resistance R, having a value about 


10 times that of the coil resistance, should 
be connected across the winding, and 


this must be capable of carrying the. 


mains voltage without overheating. <A 

suitable value to adopt would be about 

10,000 ohms, and it must be wire-wound. 
000 


Blue Prints. 


I wish to construct the ‘* Everyman 
Four receiver, and should be 
obliged if you could inform me where 
I con obtain a complete set of blue 
prints of this receiver, . G. 

We do not supply blue prints of 

‘“ Wireless World” circuits, for the 

reason that full constructional details, 

together with all necessary drawings, 


‘practical and theéretical, are published 


with the receiver de- 
The issues in which the 


in connection 
scribed. 


NOVEMBER 16th, 1927. ° 


“ Everyman Four” receiver was de- 
scribed have been out of print for some 
time, and we have published, therefore, 
a handbook dealing exclusively with tkis 
receiver. Full constructional details -are 
given, together with practical wiring 
diagrams, and some very interesting 
tables show the amplification obtained 


-with different types of valves. 


oo0oo0oo 


Reception in the East. 


“I propose to construct a receiver which 


will enable me to receive European 
broadcasting stations in Northern 
India, and should like your advice 
on the most suitable: type to take 
with me. W:s- BR A. 
We do not think that it would be pos- 
sible. to achieve either regular or satis- 
factory reception of European broad- 
casting stations working on wavelengths 
over 200 metres, and suggest that you 
concentrate on the reception of those 
stations transmitting on the very short 
wavelengths, in the region of 30 metres 
or thereabouts. For this purpose you 
could supply either the “ Empire Short- 
wave Receiver” described in Zhe Wire- 


less World for June 29th last, or either | 


of the short-wave sets discussed in our 
issue of September 14th last. 
Reception of the very short wave 


lengths can be achieved over great dis- 
tances with a certain regularity, and in 
addition the interference from atmo 
spherics is far less troublesome on these 
wavelengths than on the normal broad- 
cast bands of 200-2,000 metres. In the 
latter case these atmospheric disturbances 
often render reception impossible for 
many days on end, added to which long- 
distance reception is possible only under 
very favourable conditions. 
0000 3 


A Case of Overloading. 


For the reception of local broadcast an 
0-v-2 receiver is used; the first. LR. 
is resistance-capacity coupled and ‘the 
second transformer coupled. High- 

components are  empleyed 

throughout, but the quality in repro- 
duction is below expectation, Mad on 
loud passages very harsh. The valves 
are Marconi D.E.2. H.F. for de- 
tector and D.E.2. L.F. for second and 
third positions. I should be obliged 
if you could suggest a cure for this 
trouble. i R. M. 

- The harshness and poor quality is due, 

no doubt, to the overloading of the last 

valve. In cases where two L.F. stages 
are employed the output valve must be 
capable of handling a reasonably large 


class 


- voltage swing on the grid; that is to 


say, this valve should have a generous 
negative grid bias. You could not apply 
the required bias to the valve. mentioned 
for the reason that it has not been de- 
signed to handle a large input. The 
Marconi and Osram companies have. re- 
cently placed on the market a D.E.P. 240 
which has been designed for use in the 
last stage of a receiver. This valve will 
require an anode potential of about 12) 
volts, with a grid bias in. the order of 
12 to 14 volts negative. 
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THE B.B.C. BIRTHDAY. 


HE B.B.C. birthday anniversary was cele- 
brated by a special broadcast conducted’ by 
the staff of the B.B.C. The broadcast, al- 
though frivolous in itself, served to mark 
the completion of the fifth year of a service 
which, it will be admitted, has already had 

l a pronounced influence on the everyday life 
of this country, and is likely in the future to take, an 
even more important position than it has ever done in the 
past period of five years. Much of the work of organisa- 
tion of the broadcasting service has been in the nature of 
experiment, and the experience gained will, it is hoped, 
show results in the introduction of the regional scheme. 
No doubt: there will be criticism of the regional scheme 
when it comes intò operation, but whatever may be said, 
we know that it is the outcome of very careful delibera- 
tion on the part of the broadcasting authorities, and that 
it is introduced in the honest endeavour to provide this 
country with the most efficient system of distribution of 
broadcasting with alternative programmes. We take this 
opportunity of congratulating the B.B.C. on the progress 
which has been made up to the present, and we look for- 
ward to a continuance of the same enthusiasm on the part 
of the personnel of the B.B.C., which we are confident 
can only result in even greater developments in the near 
future. 
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EMPIRE BROADCASTING. 


Writing in a recent number of the B.B.C. journal 
World Radio, the Chief Engineer opens his subject 
as follows: ‘‘ Flogging a dead’ horse is said to be a 
waste of time. a 
sary. In view of the continued misrepresentation of a 
point of view by anyone who speaks and writes on the 
subject, in spite of repeated official statements, I am im- 
pelled, if not to flog, at least still to continue to try and 
urge the Empire Broadcasting horse to pull hard along 
the bumpy and difficult road of rea] progress.’* 


BQ 


Flogging any horse seems to be unneces- | 


t 


Believing that we are included amongst those whom the 
Chief Engineer regards as ‘‘ misrepresenting a point of 
view in spite of. repeated official statements,’ we feel 
that we cannot let these comments: go by- without a word 
in reply. Flogging a dead horse is ‘certainly waste of 
time, we agree thus far, but we neve: considered that the 
B.B.C. was' dead when we did a little flogging to urge 
forward. the endeavour to achieve Empire Broadcasting. 
Our point of view was that the horsé- was not a horse, 
but a rather obstinate mule which suffered from inertia, 
or whatever one may like to call it, and required a certain 
amount of judicious flogging before it would start, though 
we felt confident that once started it would proceed satis- 
factorily along its course.- Cee BB 


How Empire Broadcasting May Develop. 


Now that we know the development of empire broad- 
casting is under way it is interesting to consider the lines 
along which a service is likely to develop. ‘Direct broad- 
casting from the home country to all parts of the empire 
would be the ideal arrangement from many points of 
view, but if we are going to have a truly efficient service 
with the minimum of failures to receive the pro- 
grammes, it seems probable that the service will have to 
be developed on the principle of a chain of stations, each 
link in the chain re-radiating from a transmitter at its 
own location on a short wavelength most suitable for 
communication with the next’point in the chain. De- 
velopment on these lines will, no doubt, be slow and can 
only come as the result of a good deal of experiment 
which the existence of the Chelmsford short-wave station 
now renders possible. If it is found necessary to relay 
the home transmissions then, of course, the question of 
the cost of conducting the relays will have to come into 
consideration. It would seem probable that a short-wave 
transmitter in this country, definitely established on a 
service basis for programmes to the empire, would eventu- 
ally have to be financed from some source of.revenue other 
than the licence fees of the home listeners. 
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Further Constructional Details, Choice of Valves, and Hints on Tuning. 


By H. B. 


HE second detector valve is preceded by three stages 
of high-frequency amplification, so that it becomes 
necessary to employ a valve capable of handling a 

reasonably large grid voltage swing, and a 20,000-ohm 
valve with a negative bias of between 3 and 4.5 volts is 
recommended. 
the presence of H.F. oscillations in the low-frequency 
amplifier and output circuits renders a receiver very un- 
stable, and the failure to obtain satisfactory neutralisa- 
tion of the H.F. circuit can often be traced to this cause. 
This applies perhaps more to the signal frequency ampli- 
fier than to the long-wave unit, for the reason that H.F. 
currents in the loud-speaker lead will feed back energy 
to the frame, and this will eventually lead to uncon- 
trollable oscillation of the frame circuit. A very careful 
system of filtering is therefore demanded, and a special 
high-frequency choke, with a by-pass condenser at either 
end, has been connected in the anode circuit of the second 
detector valve. 
The Low-frequency Amplifier. 

When two or more stages of efficient H.F. amplifica- 
tion are used, one L.F. valve only will be found ample 
to give loud-speaker results from practically. all the 
worth-while stations. However, this valve should be a 
really good power valve with a reasonably high anode 
voltage, and accordingly the plate current may be of the 
order of 8 to 10 milliamps. It would be unwise to pass 
his current through the loud- 
speaker windings, so that a 
choke-capacity output cir- 
cuit, or a one-to-one ratio 
transformer, is recom- 
mended. In addition, this 
localises the H.T. supply 
and obviates the necessity 
for passing this through 
lengthy leads should the 
loud-speaker be located at a 
distant point. 

Valves. 
The various circuits com- 


prising a modern receiver are Fig. 


It has been proved experimentally that 


“Kae 
rai 


8.—Details of the special bobbin for the H.F. choke. 


DENT. 


designed to suit a definite type of valve, and it is for this 
reason that very little latitude can be taken in the choice 
of valves without seriously impairing the performance of 
the set. The employment of a tuned anode circuit in the 
signal frequency amplifier would seem to indicate that the 
impedance of the valve used in this position is of. little 
importance, but in practice this is not so. Very high- 
impedance valves render a circuit extremely selective, and 
if selectivity is carried too far the upper audio-frequencies 
are lost, with the result that speech and music become 
distorted. In addition, considerable difficulty will be 
experienced in stabilising the input circuit when using 
valves having a very high voltage amplification ; however, 
this could be overcome by careful design of the anode 
coil. Commercially made centre-tapped anode coils 
fall very far short of the ideal, as the leakage 
inductance between the anode portion of the coil and the 
neutralising portion is very high, and until a really good 
coil is marketed this method of obtaining H.F. amplifica- 
tion will be subject to certain disadvantages. Experi- 


. ments have shown that it is not practicable to employ a 


valve in this pdsition with a higher A.C. resistance than 
about 30,000 ohms. A low-impedance valve is -recom- 
mended for the local osciJator for the reason that these 
valves give more .even oscillation over the full tuning 
range of any one coil, and accordingly the recommenda- 
tion for this position is a valve between 4,000 ohms and 
8,000 ohms A.C. resistance. 
In the long-wave amplifier 
it will be possible to employ 
high-impedance high-ampl:- 
fication valves, and full ad- 
vantage can be taken of this 
by making use of valves 
with A.C. resistances of the 
order of 60,000 to 70,000 
ohms, and having the highest 
voltage amplification for this 
resistance. The stability of 
the amplifier is obtained by 
feeding back oscillations 
from one stage to the preced- 
B 10 
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ing stage, and the amount fed back 
should be just sufficient to neutralise that 
which is transferred via the inter-electrode 
capacity of the valves. The number of 
turns given for the neutralising winding 
will be applicable only to valves of the 
same type and internal capacity as those 
used in the original receiver, so that no 
deviation should be made from the valves 
recommended. The first detector valve and 
the two I.F. valves should be the Mullard 
range of P.M. high-magnification valves, 
such as the P.M.1A in the two-volt range 
or P.M.3A or P.M.s5B in the four- and six- 
volt range respectively. 

A little latitude can be allowed in the 
choice of a valve for the second detector, 
and any efficient valve possessing an A.C. 
resistance of between 13,000 and 45,000 
ohms will be permissible. The output stage 
must, of course, be provided with a really good super- 
power valve with an A.C. resistance of from 2,500 ohms 
to 4,000 ohms. The original receiver employed the fol- 
lowing valves in the order named, commencing with the 
signal frequency amplifier : Mullard P.M.1 H.F., P.M.2, 
P.M.1A, P.M.1A, P.M.1A, P.M.1 H.F., and P.M.252 
This will no doubt prove a useful guide in the choice of 
suitable valves, and it might be mentioned in passing that 
the satisfactory performance of the set is dependent to a 
great extent upon the valves. _ | 


i Operating Notes. 


When a receiver is nearing completion and there remain 
only a few wires to solder in position, the patience 
and care exercised in the earlier stages of the construction 
are often thrown tothe winds and the finishing is hurriedly 
executed so that the receiver can be connected up to its 
batteries for a test. The concluding stages are often the 
most important, and this tendency should be rigidly com- 
bated, otherwise great disappointment may be encoun- 


tered and unnecessary expense incurred, due to valves. 


2h 5 5 
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Fig. eee details of the front panel. A, 9/16in. diam.; B, 3/8in. diam.; 

C, 1/4in. diam. 3; 

Sosa screw ; F, 3/32in. diam., drilled from back of panel and tapped 6 B.A. 
(these are blind holes and not carried through panel). 


D, 5/32in. diam.; E, 1/8in, diam., countersunk for No. 4 


burning out through lack of a little patience, or time, 
devoted to a careful check of the wiring. This pre- 
caution should be taken in the simplest of receivers, but 
it is vitally necessary in multi-valve sets, where a slight 
error in one of the many circuits may lead to hours being 
wasted in fruitless ‘‘ knob turning ° without a sound 
being heard. The constructor should curb any inclina- 
tion to rush matters, and, having completed the wiring, 
embark on a series of careful tests arid check each circuit 
stage by stage. The tests should be carried out with the 
help of a pair of telephones and a battery ; all coils should 
be tested for continuity and each circuit checked, from 
point to point, so as to make certain that all circuits are 
completed. Perhaps the most important test of all is a 
check of the H.T. and L.T. wiring to ascertain that the 
filament sockets of the valve holders are connected to the 
L.T. terminals and not to the H.T. Attention should be 
given to the copper screening boxes to see that these are 
connected to L.T. negative and that the H.T. leads are 
completely insulated where they pass through the holes in 
the screens. 7 e 


Fig. 10.—Drilling details of the two terminal battens, The sizes of the holes are as follow : A, 7/16in. diam.: B, 5/16in. diam¢ C, 
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1/8in. diam.. countersunk for No. 4 wood screws. 
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Fig. 11.—Disposition of the components on the baseboard. The long-wave and short-wave ampuiners are each assembled on Separate 
l wooden bases and secured in position when completed. 


When the constructor has satished himself that every- 
thing is in order, then the valves can be placed in theit 
respective holders and L.T. and H.T. batteries connected 
up. The author believes in a policy of ‘‘ safety first,” 
and always connects a small 3.5-volt flash-lamp bulb in 
the H.T. negative lead so that should a short-circuit 
accidentally occur the H.T. battery will not suffer. A 
lamp can be purchased for 3d., but an H.T. battery costs 
many shillings, and in addition this will save the filaments 
of the valves should an H.T. positive lead accidentally 
fall on one of the L.T. positive wires: This, of course, 
holds good only when dealing with a multi-valve set 
taking a filament current of about 1 amp. ; usually a small 
flash-lamp bulb will burn out at about 0.5 amp. 

To obtain the best results it will be necessary to experi- 
ment with various values of H.T. voltages. However, 
in the initial stages the following should be used: 


H.T.+1, about 90 volts; H.T.+2, 25 volts; H.T. +3, 


120 to 150 volts. The second detector valve will require 
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Plan view of the receiver with screening covers, valves and colls 


about 3 volts negative grid bias and the output valve 
between 18 and 20 volts negative. 

The original receiver was fitted with Gambrell plug- 
in coils, and the following can be taken as a guide in the 
choice of suitable coils for the various positions. The 
oscillator grid coil was a Gambrell ‘‘ B,’’ the anode or 
reaction coil a ‘‘ Br,’’ and for the pick-up coil a 
Gambrell ‘‘ A ’’ was used.. In an earlier part of this 
article it has been mentioned that a commercial type of 
plug-in coil, with a centre tapping, will function satis- 
factorily in the anode circuit of the signal frequency 
amplifier, and reference to the circuit diagram will show 
that the variable condenser is connected across the whole 
coil; therefore, a Gambrell ‘‘ B’’ centré-tapped coil 
should be used. A frame aerial will be required, and 
this should tune. from about Zoo metres to 600 metres 
when ‘a 0.0005 mfd. variable condenser is connected in 
parallel. ‘* The Experimenter’s Frame Aerial,” de 
scribed by the writer in The Wireless World for July 
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Rear view of the receiver showing coils and valves in position. The coil in the foreground is the pick-up coil and behind this are 
the oscillator grid and plate coils. 


27th, 1927, or an Igranic collapsible frame, would be 
suitable for this purpose. However, to meet the present 
requirements a simple frame of rigid construction, with 
sides 2ft. in length, could be assembled and wound with 
8oft. of wire, the turns being spaced about lin. apart. 
The telephones, lJoud-speaker, and frame aerial leads 
must be fitted with suitable plugs, and although twisted 
flex can be used for the first two mentioned this is not 
recommended for the frame aerial lead, owing to the rela- 
tively high self-capacity of this arrangement. The lead 
for the frame aerial should consist of two insulated 
flexible wires run parallel but spaced about rin. apart, 
using either ebonite or paxolin strips for this purpose. 
The left-hand condenser tunes the frame acrial and 
the right-hand condenser the local oscillator, so with these 
two controls no difficulty will be experienced in tuning-in 
quite a number of stations. When two-volt valves are 
employed the filament rheostat should be adjusted so that 
no resistance is in circuit, but with four- or six-volt valves 
it may be found advisable to have a small amount of re- 
sistance in. The potentiometer can be turned to the full 
negative position and adjusted after a signal has been 
received, and thenceforward used as a volume control. 
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Fig. 12.—Practical wiring plan of the underside of the baseboard. 


It is advisable first thoroughly to master the tuning of 
the receiver with the signal-frequency amplifier out of 
action, and when this has been achieved the frame plug 
can be changed over to the first jack. When the first 
valve. is brought into action violent oscillation may ensue, 


but this will be overcome by adjusting the neutralising con- 


denser. The usual method of stabilising an H.F. circuit 
is to turn out the valve and adjust the neutralising con- 
denser until signals disappear, but this necessitates a 
separate filament control for the H.F. valve. In practice, 
however, no difficulty will be experienced in obtaining 
stability by the adoption of the method suggested above. 

„A superheterodyne receiver is extremely selective, and it 
naturally follows that tuning is very critical ; under these ~ 
conditions greater care will be required in searching for 
stations than would be necessary with a receiver embody- 
ing a straight circuit. At about one mile from 2LO this 
station could be entirely eliminated by moving the oscil- 
lator condenser a matter of 5 degrees, which represents 
but a few metres in wavelength ; however, this portion of 
the receiver has not been calibrated, so that exact figures 
cannot be given. There is one very important point which 


‘must not be overlooked, and that is the directional proper- 


Wireless World “Super Seven.””—_ 
ties of a frame aerial. Usually the maxima are broadly 


- defined, but signal strength falls off rapidly as the plane - 


of the frame approaches a right-angle to the plane of the 
-incoming signal. It follows, therefore, that the frame 
will require rotating occasionally during the search for 
istant stations, and having tuned in a signal the frame 
should be orientated to ascertain the direction of the maxi- 
mum response. It has been explained that every station 
will be received at two distinct settings of the oscillator 
condenser, and in many cases advantage.can be taken of 
this to overcome a certain type of interference. If it is 
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| . TE 
referred to as ‘‘ second channel interference,” and may be 


encountered quite often, but it is highly improbable that 


both oscillator settings. for any one station will be affected, 
and. usually one will be free. Sea 
When completed the receiver should be fitted into a 
cabinet to prevent dust depositing on the valve holders or 
other exposed parts and thus introducing a surface leakage. 
It is realised that individual tastes differ widely in this 
respect, so that the choice of a cabinet can be left to the 
constructor. The cabinet shown in the illustration was 
supplied by F. Digby, 9, Banbury Road, South Hackney, 
London, E.g, and is provided with a compartment below 
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Fig. 13.—The practical wiring plan. The lettering indicates the holes in the baseboard through which certain wires pass and 
this corresponds with the lettering in Fig. 12. i 


assumed that the oscillator is adjusted to # cycles more 
than the frequency of the desired signal, and that another 
signal is present which has a frequency of 2 cycles more 
than the oscillator, then beat notes from both stations will 
be produced and neither will be intelligible owing to hetero- 
dyning. However, by changing the oscillator frequency to 
u cycles less than the frequency of the desired signal, the 
interfering station will not be heard owing to the fact that 
37 cycles now separate the oscillator and interfering sta- 
tion, and the beat note formed will not pass through the 
[.F. amplifier, This type of interference is generally 


the receiver in which the batteries can be accommodated. 
The experimenter who has not access to a lathe may 


experience some difficulty in making the I.F. transformer 


bobbins, but a little ingenuity will always enable a way 
out to be found, and it is suggested that these could be 
assembled from circular discs cut with a fretsaw to the 
dimensions given. However, some of those firms special- 
ising in the manufacture of parts for Wireless World sets 
will be prepared, no doubt, to supply either the completed 
transformers or the special bobbins so that the amateur can 
wind these himself, | 
B 14 
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A Section Devoted to the Assistance of 


CUTTING OUT THE H.F. AMPLIFIER. 


LTHOUGH switching arrange- 
ments are not as a rule recom- 
mended in modern H.F. circuits, it.is 
a fact that conditions often drise 
where for local station reception it is 
desirable, if not essential, completely 
to eliminate the first valve of the 
“ Everyman Four ’’ type of receiver. 
This valve provides so much H.F. 
amplification that otherwise it is diffi- 
cult to prevent overloading, even when 
the fullest use is made of the form 
of volume control which is included. 
Fortunately there are several ways of 
- doing this in such a manner that the 
operation of the set is not impaired as 
far as its sensitivity and stability are 
concerned when all valves are in use 
for distant reception. | 
Three alternative methods are shown 
in Fig. r. In the first (a) the H.F. 
transformer is converted into an aerial- 
grid coil by making its primary serve 
as the aerial winding of an ‘‘ aperi- 


LOADING 
COIL 


odic ’’ coupler. This is done by re- 


- moving the valve and plugging the 


aerial into the plate socket. As a 
measure of safety, and to prevent any 
possible short-circuit of the H.T. bat- 
tery, it is advisable to remove the plug 
connected to the H.T.+2 terminal. 
The aerial circuit will still be com- 
pleted to earth, as there is a path 
through the H.T. shunting condenser. 
In addition, the neutralising condenser 
should be set at minimum capacity. 
Where less sensitivity is necessary the 
aerial lead may be clipped to the wire 
joining the H.F. anode and the trans- 
former primary, without the- necessity 
for removing the valve itself. Need- 

less to say, its filament should be 
switched off. 

The second arrangement (b)i is prob- 
ably the best and simplest for use in 


the immediate vicinity of a broadcast- — 


ing station, although if it is adopted 


it will hardly be possible to tune the - 


set to wavelengths below about 300 


. metres. 


the Beginner. 


The long-wave loading coil 
should be replaced by another plug-in 
coil having some ro to 15 turns, which 
acts as the common section of an auto- 


- transformer winding. The aerial is 


connected to the A, terminal as for 
long-wave reception, the switch being 
opened. Lastly, the very simple cir- 
cuit shown in Fig. 1 (c) can easily be 
arranged by fitting a socket, into which 
the aerial plug may be inserted, to the 
grid of the detector valve. This 
socket may be attached to either the 
grid terminal of the valve, to the H.F. 
transformer secondary, or perhaps 
more conveniently to the high-poten- 
tial ‘terminal of ae variable con- 


denser. 
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POTENTIOMETER CONTROL OF 
SELECTIVITY. l 


T is not generally known that the ` 
Š- potentiometer commonly used for 
adjusting the negative bias of an 
anode bend detector valve can under 


0:0001 mfd 


LOADING 
COIL 


Fig 1.—Methods of eliminating the high-frequency valve of the “ Everyman Four ” receiver. 
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certain conditions Le used to improve 
selectivity. When a distant station 1s 


received with a weak but nevertheless . 


unpleasant ‘‘ background ’’ of the 
local transmitter, it will often be 
found that by making the detector 


grid more negative, the local signals - 


will no longer be heard.’ | 

The reason for this is that the 
H.F. voltages due to the near-by sta- 
tion are’so small (as the circuits are 
detuned) that they are not rectified 
at all when an excessive negative 
potential is applied. The higher 
voltages induced from the distant sta- 
tion will, however, be quite well de- 
‘ected if their amplitude is sufficient 
to reach the bend of the curve. There 
will, of course, be some weakening 
of signals, but the method is an emi- 
nently practical one, applicable to 
such sets as the.‘ Everyman Four’ 
(with the addition of a potentiometer), 
the ‘!All-Wave FT our,’’? and the 
‘t Regional’? receiver. It will be 
fairly obvious, however, that one can- 
not expect jt to operate satisfactorily 
unless the desired incoming signals 
are considerably stronger than those 
from the local station. 


0000 
BY-PASS CONDENSERS AND 
STABILITY. : 


`H need for taking every pos- 
sible precaution to avoid stray 
reaction between the circuits of a 
multivalve receiver increases with each 
improvement in the efficiency of valves 
and coupling components. It is ac- 
cordingly desirable nowadays to ob- 
serve precautions formerly considered 
as unnecessary, in order to prevent the 
development of high- or low-frequency 
voltages in positions where they may 
be applied to several circuits. A good 
deal may be done in this respect by 
connecting by-pass condensers in such 
a manner that the flow of oscillatory 
currents is restricted as far as possible. 
In other words, a direct path of low 
resistance should be provided between 
the low potential end of each anode 
circuit and earth. 

Possible improvements to receivers 
which show a tendency towards in- 
stability will be suggested by a con- 
sideration of Fig. 2, which shows in 
skeleton form the connections of a 
typical four-valve receiver. In the 
first diagram (a) the arrangement of 
by-pass condensers which was until 
recently in general use is shown. It 
will be noticed that C,, the by-pass 


condenser for the H.F. 


` tial end of the H.F. 
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anode circuit, 
is connected directly across the H.T. 
terminals. C,, the detector anode by- 
pass, is in shunt with the coupling re- 
sistance, while C,, the choke feed con- 
denser, is arranged in such a way that 
L.F. impulses are passed through the 
H.T. battery. 

In the second diagram (b) the vari- 
ous by-pass condensers (denoted by 


the same lettering) are shown in the | 


positions which they usually occupy in 
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flected’ through the ‘condenser and 
loud-speaker instead of passing 


_through the H.T. battery. 


When a separate H.T. voltage i is 
provided for the first L.F. valve its 


by-pass condenser (C,) may with ad- 


vantage be connected | as shown in 
dotted lines. 

It should be pointed out that the 
gain resulting from each of these 


alterations is not likely to be- very con- 


siderable in itself, but the cumulative 


a?) 
nn 
un 
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Fig. 2.—Alternative arrangements of anode by-pass condensers; that in the second 


diagram (b) tends to restrict the circulation of H.F. 


and L.F. currents, and this improves 


stabiii 


modern sets. C,, it will be noted, is 
joined directly between the low poten- 
transformer pri- 
mary and earth. C,. instead of being 
connected in parallel with the anode 
resistance, is between anode and nega- 
tive filament, while the choke-filter 
output circuit is rearranged so that the 
majority of the L.F. current is de- 


effect of the rearrangement is almost 
certain to make a very real improve- 


ment in stability. 


For the sake of completeness, and 
because its effect is analogous, the 
connections of the choke-filter circuit 
have been dealt with. It will be real- 
ised, however, that the condenser C, 
is not a by-pass condenser. 

B 16 


NOVEMBER 23rd, 1927.. 


Wireless 
World 


705 


EXPONENTIAL LOUD-SPEAKER HORNS. 
C onstnucHona, Details for Building Exponential Horns of Various Types. 


(Continued from page 666 of the previous issue.) 


By A. DINSDALE. 


HE design and construction of an exponential horn | 


is not by any means so difficult a matter as it 

appears at first glance. It is, in fact, no more 
difficult than the construction of any other type of horn, 
and may be undertaken by anyone possessing an elemen- 
tary knowledge of wood-working. We will therefore 
proceed to give some practical details, and for this pur- 
pose we have elected to design an exponential horn with 
a cut-off frequency of 128. This figure may be con- 
sidered somewhat high, but it does not mean that lower 
notes will be inaudible ; they will be reproduced, but not 
proportionally to the diaphragm movement as in the case 
of frequencies above 128 cycles. 

The first point to be settled is the rate of expansion 
Referring to the curve in Fig. 1 of the previous instal- 
ment, this is found to be six inches, so the cross-sectional 
area of our horn must double itself every six inches of 
its length. 

The size of the mouth of the horn can be ascertained 
from Fig 2, or we can work it out. Dividing 1,120, the 
velocity of sound in air, by 128, gives us 8.75 feet, which 
is the wavelength corresponding to the cut-off frequency. 
Dividing this figure by- four, we get 2.2 feet, approxi- 
mately. This, then, must be the diameter of the mouth 
of a round horn. 

Square Section Horn.. 

Since a square horn is easier to construct than a round 
one, we will work out all measurements in terms of a 
square horn. The square having an area equal to a circle 
2.2 feet in diameter measures approximately 2 feet along 
its sides. The area of the mouth is then 4 square feet, 
and by halving this figure we get the cross-sectional area 
at a point six inches from the mouth of the horn. By 


DATA FOR AN EXPONENTIAL HORN HAVING A CUT-OFF 


FREQUENCY OF 128 CYCLES. 
1120 


Wavelength = os = 8.75 ft. nae 


Diameter of mouth (round horn) = mi 


Mouth of Square Horn, 2ft. square. 


STRAIGHT Horn. 
Side of Cross-section. 


Areas of Cross-sections. 


—— = 2.2 (approx.), 
Length of horn, 5ft. 


FoLDED Horn. 
Measurements of Cross-sections 
at Expansion Points. 


halving that figure again, we get the area one foot from 
the mouth. In this way the figures in column 1 of the 
table were arrived at. Column 2 gives the square root 
of these areas, 7.e., the dimensions of the sides of the 
horn -at every expansion point. 

This table has been terminated so as to make the throat 


SF Front view of folded exponential horn. 
- 4f 


The mouth 
=e is 4 feet square, ; 
of the horn three-quarters of an inch 
square, partly on account of conveni- 
ence in calculation, and partly because 
this is a convenient size for most loud- 
speaker units. There are ten intervals 
between expansion points, so it follows 
. that the length of the horn is five feet. 
The complete horn, of square section, 
is shown in Fig. 3, drawn to scale in 
accordance with the measurements given 
in column 2 of the table. 


4 sq. ft 2ft. 2 (lft. x 2ft.). A moment’s consideration of this 
ct ar lft. in. ie x 2ft.). drawing will make it abundantly clear 

‘i 2 sq. ay lft. | 2 (3in. x 2ft.). wherein lie the shortcomings of the old 
72 sq. in, Stin. 2 (ldin. x 2ft.). type of horn speaker, which was, on an 
36 sq. in. Gin. 2 (1ft. x 1fin.). . average, no more than about two feet 
18 sq. in. ` Hin. ~ 2 (6in. X Ifin.). long and about a foot or so in diameter 
A sd. oA | oa Cla across the mouth. Considered in the 
2} sq. in. Ltin. l4 x lin. light of the principles of horn design 
14 sq. in. 1 ġin. lẹ x 1 yin. herein described, it is a wonder that it 
Ý% 8q. in. fin. i x fin, __ performed as well as jt. did. 
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 wonential Loud-Speaker Horns.— 
An Experimental Five-foot Horn. 

A horn five feet long by two feet across the mouth is, 
of course, decidedly too unwieldy for general use in the 
home, but it forms a very useful starting point for exper j- 
menters who may wish to investigate the possibilities of 
exponential horns. The design shown in F ig. 3 can be 
made up without any great difficulty, using either ċard- 
board or plywood, according to the degree of permanence 
desired. 

If cardboard is selected, the sides will probably have 
to be cut out in sections, unless large sheets of cardboard 
are obtainable. The sections will then require to be 
glued and/or riveted together with strong paper fas- 
teners, taking care to lay the larger diameter section over 
the outside of the smaller diameter section, in order to 
minimise the internal air resistance of the sides. An inch 
to an inch and a half should be allowed for overlap at 
such joints. 

The overall length of all four sides will have to be 
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the edges. < The best way to go about the assembly is to 
prepare, first of ‘all, a wooden jig, just under two feet 
square. To the four sides of this the wide ends of the 
four cut-out sections of plywood should then be loosely 
screwed. Then a block of wood about three or four 
inches: long by three-quarters of an inch square should be 
placed at the throat of the horn, and the narrow ends of 
the four sides closed in round it and tightly bound there 
temporarily. 

The four sides have now to be drawn together till they 
meet evenly all along the length of the horn. This can 
be achieved temporarily by binding round and round with 
cord, starting at the throat and working towards the 
mouth. Or a series of square wooden collars of different 
sizes may be slipped over the throat and forced along the 
horn till they draw the edges together. These collars may 
be, a purely temporary measure, or some or all of them 
may be left z# situ; for some sort of bracing will be 


necessary to strengthen the structure and preserve its 


square section. 


Fig. 3.—Square section exponential horn having a cut-off frequency of 128 cycles. 


5 feet 3 inches, to allow for the curvature of the contour. 
Various methods of joining the edges of the sides to- 
gether will suggest themselves to the resourceful construc- 
tor. For example, they may be fastened together by 
means of small sheet metal angl; pieces riveted on to the 
outside at frequent intervals along the length of the horn; 
or, in the case of a very temporary job, they may be held 
together with wide strips of adhesive plaster. 

The structure will require to be braced square at inter- 
vals with a square form, or collar, made up of light 
wooden laths, and attached to the outside of the horn. 
About three such bracings will be necessary. If the card- 
board used is very thick, the sides of the mouth may not 
need support; otherwise thin wooden Jaths should be 
glued to the outside edges of the mouth. 

If plywood is used, the construction will be more diffi- 
enlt. When cutting out the sides, two of them must be 
made wider than the other two to allow for overlap at 


To complete the job permanently, the edges can now 
be tacked, or, preferably, held together with metal angle 
strips riveted through the plywood. Towards the narrow 
end of the horn a single binding of stout wire at each 
expansion joint will, in addition to tacking together at 
the edges, make a firm job of it. When finished, the jig 
can be unscrewed from the mouth and removed, "and the 
wooden block withdrawn from the throat. 

It is admitted that the use of tacks along the edge of 
plywood is not the most brilliant of ideas, but, with suit- 
able bracing to provide the necessary strength, it is a 


„useful way of correcting. uneven’ tendencies where the 


edges meet, and good enough for an experimental model. 

To make connection between the throat and the loud- 

speaker unit, it will be necessary to make use of a short 

length of metal tubing, one end being inserted into the 

rubber union of the unit and the other into the throat of 

the horn. If this is done, care must be taken to suitably 
B 20 
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Exponential Loud-Speaker Horns.— 
pack ‘he junction between the metal tube and the wooden 
throat, to make it airtight. Unless this is done, serious 
loss of air pressure will result at the most vital point of 
the system, and mechanical vibration may also become 
apparent. 

After having constructed an experimental horn out of 
coarse cardboard, in a rough-and-ready fashion, the 


writer proceeded to test it out in comparison with an ordi- 


Fig. 4. Exponential horn folded into small compass, after the 
manuer developed by the American Telephone and Telegraph 
Company. 
nary horn, using the same amplifier and the same speaker 
unt. In spite of the very temporary nature of the con- 
struction, the results were a revelation! Low notes which 
could scarcely be heard on the ordinary horn, or which 


were totally inaudible, came out of the exponential horn 


at full volume, and with great depth and clarity. 


As nearly as could be judged, after a long period of 


careful observation, the reproduction appeared to be abso- 
lutely uniform over the entire range of frequencies. The 
increase in volume was very surprising, too, the expo- 
nential horn giving between two and three times the 
volume of the ordinary horn. 


- WOOD eLocKs 
de TA moe 


Fig. 5.—Sect:on of central part of folded exponential horn. The 

entire section is 1} inches thick, and fits into the central section 

of Fig. 6 Nl Fig. 4). The dimensions of this horn are essentially 
the same as those of the horn shown in Fig. 3. 
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The Folded Exponential Horn. 


As has already been mentioned near the beginning of 
this article, the credit of having compressed the exponen- 
tial horn into a reasonable space belongs to the American 
Telephone and Telegraph Co. The manner in which this 
was accomplished is shown in Fig. 4. Starting at the 
input, in the middle of the back, the sound waves travel 
towards the front, then divide and follow two similarly 
expanding channels til] they reach the back again. Here 
the previously divided air waves simultancously meet and 
again divide, travelling back again to the front and out 
of the mouth. 

This ingenious triple folding does not impair the per- 
formance of the horn in the least, provided that the chan- 
nels are properly designed in accordance with the defini- 
tion of an exponential horn, 7.e., so that the total cross- 
sectional area of parallel channels doubles at equal inter- 

vals along its length. Splitting that area equally over 
two parallel channels has no detrimental effect. 


WOOD BLOCKS | 


Fig. 6.—Plan showing layout of baseboard and central nection of 

folded exponential horn (cf. Figs. 4 and 5). The dimensions of 

this horn are essentially me tame. as those of the horn shown 
n Fig 


After having heard the results obtainable on a rough 
experimental model, such as that shown in Fig. 3, many 
readers will undoubtedly wish to make up a permanent 
model in the more convenient folded form. Complete 
designs have therefore been worked out, and the internal 
measurements of the sound channels are given in column 
3 of the table. Complete drawings are given in Figs. 5 
and 6. - A 

It should be stated at the outset that not only will the | 
finished product be bulky in size, as is apparent from 
the dimensions given; it will also be heavy, for it is a 
job calling for the use of some heavy timber. Light flimsy 
construction is not permissible, on account of the risk of 
resonance effects, or interference between sound waves in 
adjacent channels, which would undoubtedly take place 
through thin dividing walls. 

The heaviest pieces of timber required are those for the 
heart-shaped blocks. Obviously these blocks cannot be 
replaced by hollow chambers enclosed by bent wood sides, 
because the enclosed spaces would resonate at their own 


Wireless 
World 


708 


Exponential Loud-Speaker Horns.— 
frequency. Single blocks of timber of the size indicated 
not being readily obtainable, they will, in most cases, 
have to be built up from whatever wood is available, the 
laminations being carefully glued and screwed together. 
The principal requirement is that the inner walls of the 
sound channels be as smooth and correctly shaped as 
possible. To this end the use of hardwood is preferable, 
so that, after using a grain filler, the inner walls can be 
french polished, thus “making the air resistance of the 
surfaces as low as possible. 


>a 3y N i 
ale A aie 


- ROOD BLOCKS ` 
. 2 THICK 


Fig. 7.—Section of central portion of a 12 toot exponential horn 
having a cut-off frequency of 64 cycles. The thickness is 24” inches. 


Method of. Assembly. 


Work should be commenced by laying out the base- 
board and top board (Tig. 6), which should be constructed 
of suitable planking closely litted together and screwed 
to external battens. All the necessary blocks should then 
be prepared, and on the inside of ove of the wedge- 
shaped blocks shown in Fig. 6 the full-size outlines of 
the wedge-shaped blocks shown in Fig. 5 should be 
marked in their correct positions; for the only method 
of supporting them is to screw them to one of the larger 
blocks. 

That done, the back blocks and the marked block may 


now be screwed to the baseboard (from the underside) in - 


their correct positions. The positions of the smaller 
blocks on the inner side of the large marked block should 
now be checked, and, if correct, they may be screwed in 
place. A connecting channel, consisting of a short length 
cf metal tubing, preferably square, must now be care- 
fully fitted to bridge the gap at the point A in Fig. 5, 
where the input channel jumps from the back blocks of 
Fig. 6 to the centre channel of Vig. 5. The internal 
dimensions of this connecting channel must be the same 
as those of the sound channel at this point, as nearly as 
possible, and the fitting must be done so that the sides 
of the channel are smooth and uninterrupted. 

Next, the front blocks cf Fig. 5 should be put in 
place and screwed to their supporting block and to the 
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baseboard (from the underside). Then the remaining 
wedge-shaped block of Fig. 6 should be screwed in place, 
closing up the centre section shown in Fig. 5. The top 
may now be screwed in place, taking care that the blocks 
have not been warped aside from their correct positions, 
as previously marked on the underside of the top. 

We are now ready ‘to screw the plywood sides in 
place, and this will present no difficulty. Start by screw- 
ing the back edge to the back blocks (Fig. 6) and gradu- 
ally work forward. 

Throughout the entire assembly, and before making 
screw holes, the greatest care should be taken to see that 
all the parts fit accurately, so that the shape of the sound 
channels.shall not be distorted in any. way, and so that 
no open cracks are left between blocks, etc. Once the 
correct positions for all screw holes have been found, 
and the various parts fitted together, the structure may be 
taken apart again for sandpapering and polishing, after 
which it can be reassembled, every part in its exact place, 
without difficulty. During the final assembly, all parts 
should be glued together (if possible, under pressure) as 
well as screwed, so as*to completely fill in any minute 
interstices between parts. 

The manner of the external finish of the horn is a 
matter of personal taste. The outside may be stained 
and polished, the mouth covered with wire gauze stretched 
over a very light grill work, or the whole speaker may 
be made into a handsome piece of: furniture by mounting 
it in a console cabinet. This latter may either be adapted 
for the purpose, or specially constructed, according to 
the taste and ability of the constructor. 

For the benefit of more ambitious readers, the desens 
have been worked out for a folded exponential horn cut- 
ting off at 64 cycles. This horn has a mouth four feet 
square, and an effective length (sound channel) of twelve 
feet. The dimensioned drawings are given in Figs. 7 
and 8. i 


FIVE PLY 
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Fig. 8.—Plan of layout of baseboard and central section of 12 foot 
exponential horn having cut-off frequency of 64 cycles. The mouth 
is 4 feet square. 
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Exponential Loud-Speaker Horns.— 


Economy in Power. 


One of the reasons. why the cone type of loud-speaker 
has become so popular is that, used in conjunction with a 
suitable unit, such as the coil-driven type, it is capable 
of- giving really excellent reproduction over an extremely 
‘wide range of frequencies; and some forms are capable, 
also, of giving great volume without chattering. 

To get the same results from a horn requires, as we 
have seen, a long horn. Besides the inconvenience 
attached to the size of such an instrument, its construc- 
tion has heretofore been both difficult and expensive. In 
favour of the new folded exponential horn it can be said 
that its construction is not only relatively simple, but also 
inexpensive ; and, although it takes up more room than 
an ordinary loud-speaker, its size is not unreasonable. 

Near the beginning of this article it was mentioned, in 
passing, that quite small driving mechanisms, requiring 
quite small power, will produce ample volume when 
coupled to this new type of horn. We will now go more 
closely into this’ matter, using as an example a horn 
having an. area at the mouth of 2,304 square inches 
(corresponding to four feet square), a throat area of half 
a square inch, and a rate of expansion such as to put the 
cut-off. frequency at -64 cycles. 


Air Velocity. 


If, under these conditions, a diaphragm pumps air in 
and cut of the throat of this horn at the rate of 50 cubic 
inches per second, approximately one watt of sound will 
be radiated at frequencies above the cut-off frequency of 
the horn. 

Consider now the mouth of the horn. The rate of 
flow of air in cubic feet per second does not remain the 
same throughout the length of the horn, but increases for 
the larger sections in proportion to the square root of the 
area. At the mouth of the horn the area is 4,608 times 
as great a3 it is at the throat, so that the flow of air, 
instead of being 5o cubic inches per second, will be 
50 ¥ 4,608, which is 3,400 cubic inches per second. 

What is gained here in volume of air flow, however, is 
lost in pressure, so that the power remains the same. The 
increase in air volume, therefore, instead of being called 
amplification, might better be described as multiplication. 

However, the important point is that a small dia- 
phragm, say, two or three inches in diameter, displacing 
only 50 cubic inches of air per second at the throat of the 
horn, is capable of moving, in this example, 3,400 cubic 
inches of air per second at the mouth of the horn; and 
a diaphragm of this size requires but a small amount of” 
power to energise it. 

The same amount of air could be displaced, of course, 
by a large diaphragm moving in free air so as to displace 
3,400 cubic inches of air per second, but it would have 
to be of a size equivalent to the mouth of the horn. The 
mechanical difficulties of arranging such a large dia- 
phragm are obvious, and it would require a large amount 
of power to drive it. Much of this power would be re- 
quired to overcome the inertia of the diaphragm, which 
would result in inefficiency. 

For a given volume, therefore, the tvpe of horn speaker 
under discussion requires very much less power from 
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amplifiers than any form of open diaphragm speaker. 
Thus, by using such a horn, those in possession of 
moderate or low-power amplifiers and small speaker units 
can obtain more volume, free from horn or diaphragm 
distortion, than is possible in any other way. 


A Convincing Demonstration. | 


If, however, a very large volume is required for the 
purpose of filling a very large hall, or for open-air work, 
the exponential type of horn speaker is the most efficient 
converter of electrical energy into sound waves. The 
possibilities of the folded exponential horn were demon- 
strated recently at Pittsburgh, from the research labora- 
tories of the Westinghouse Electric Co. A horn having 
a mouth four feet square and a cut-off frequency of 64 
cycles was used, and on a hill three-quarters of a mile 
away there assembled a group of music critics, engineers 
and journalists. 


Coil-driven. loud~speaker movement used in conjunction with 
exponential horn during the Pittsburgh demonstration. 


Gramophone records covering a wide musica] range 
were played in the laboratory and reproduced by the 
giant speaker, which gave forth.a volume sufficient to 
bridge the three-quarter-mile gap with ease, without blur- 
ring or any signs of overloading. The piccolos and bass 
horns of Sousa’s Band and the treble and contra-bass 
notes of a pipe organ came across to the listeners with 
equal volume and clarity. <A large reproducing unit (of 
the moving coil type), fed by a high power amplifier, 
was, of course, used for this demonstration. 

In conclusion, it is perhaps unnecessary to remind 
readers that the performance of a horn'can be no more 
perfect than the performance of the amplifier and re- 
producing unit connected to it. Probably the best pos- 
sible unit for use with an exponential horn is the moving 
coil type, especially for’ high power work; but the 
balanced armature type performs very well, and almost 
any kind of a unit will show a decided improvement in 
its performance when‘ connected to a properly deésigned 
horn. 
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. Events of. thè Week: in Brief Review. 


LAST DAYS OF LEEDS SHOW. 

There are still a few more days in which 
to visit the Leeds Wireless Exhibition, 
now being held at the Fenton Street Drill 
Hall under the auspices of T'he Yorkshire 
Evening Post. The closing date is 
Saturday next, November 26th. 

° oo0oo0o0 
RADIO WEEK IN BRISTOL. 

This is Bristol’s Radio Week. Special 
programmes of interest to Bristol listeners 
are being broadcast from the Cardiff 
station, while the local wireless trade is 
making a great effort towards introducing 
the “listening habit ” into every home. 

0000 


UNIT SYSTEM OF RECEIVER DESIGN. 

A lecture and demonstration , dealing 
with the unit system of receiver design 
will be given by Mr. H. F. Smith, of 
The Wireless World, at this evening’s 
meeting of the Muswell Hill and District 
Radio Society. 


0000 

ORPEN PORTRAIT OF DR. FLEMING. 

A portrait of Professor J. A. Fleming, 
D.Se., painted by Sir William Orpen, 
R.A., will be presented to University 
College, London. on Wednesday next, 
November ZOth, by the Committee of the 
Vleming Portrait Fund. | 


0000 
BIRDS AND BROADCASTING. 
A Brussels scientist considers that 


migratory birds are guided by the same 
electro-magnetic waves as are employed 
for broadcasting. This suggests a reason 
why the start of the B.B.C. winter pro- 
grammes coincides with the flight of the 
birds from this country. 
0000 

POLITICS AT THE MICROPHONE. 

American politicians are taking full 
advantage of the “freedom of the ether.” 
in that country. Our Washington corre- 
spondent states that the Republican pro- 
gressive bloc lave concluded arrange- 
ments for the use of station KT NT, Mus- 
catine, Iowa, for the dissemination of 
political speeches during the coming 
winter. A special plea is being made to 
the Federal Radio Commission to permit 


a return to the station’s original power 


of 10 kilowatts. 

The other leading political parties are 
also reported to be negotiating for broad- 
cast facilities. 


FOR FRIENDS IN THE PHILIPPINES. 
A.new day and week-end letter tele- 
gram service ‘‘ via Marconi” was opened 
last week to the Sandwich Islands and. 
Philippine Islands. _ i 
— 0000 
. PHONING TO SHIPS. 


The introduction of a wireless telephony 
service between ships and the mainland ` 
is reported to be under consideration by 
the German postal authorities: Although — 


-the idea is still in the experimental stage, 


certain tests which’ have already -been 
carried out go to show that a practical ser- 
vice is quite possible in the near future. 
0000 . = 
WASHINGTON. CONFERENCE _AND 
AMATEUR WAVELENGTHS. | 

The Wireless World understands that 
there is no foundation for the rumour that 
the International Radio Conference at 
Washington has: decided to deprive 
amateurs of the 20- and 40-metre wave- 
bands. There is a possibility, how- 
ever, that the available bands may be 
somewhat narrowed, according to the 
latest information in the hands of the 
American Radio Relay League. 
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BELGIAN WIRELESS SHOW. 


A wireless salon is to be held at the 
Parc du Cinquantenaire, Brussels, concur- 
rently with the 21st Automobile and Cycle 


‘Show, from December 3rd to 14th. 


oo0°0 
SILENT STATION REOPENED. 
` After a silence . lasting twelve months 
the wireless station at Cocos Islands has 
just been reopened for private corre- 
spondence and distress calls. 
| . 0000 
| GOOD BUSINESS IN U.S.A. 
According to the manager of the Radio 
World’s Fair, held recently in New York, 
more than 25 large radio manufacturers 
have sold their entire output for the 


coming .season. 
: oo0oo0oo0 


BRIGHTENING THE WORKHOUSE. 


In spite of some opposition, the work- 
houses one by one throughout the country 
are being equipped with broadcast re- 
ceivers. The latest is at Chesterfield, 
where the Guardians have decided to in- 
stall apparatus in the infirmary and work- 
house at an estimated cost of '£290. — 


nS a OO CO ee ae 


THE GERMAN AMATEUR DISPLAYS HIS HANDIWORK. A photograph - at 
the Dresden Wireless Exhibition, which was held at the end of last month and cons tuted 


the biggest amateur wireless show yet held in Germany. 
construction. 


| 

All the above sets are of arsatesl | 
Bl 24 } 

| 

| 


NOVEMBER 23rd, 1927. 


THE NEW WIRELESS LEAGUE. 

An important amalgamation, just an- 
nounced, is that of the Wireless League 
and the Wireless Association of Great 
Britain. This joining of forces is as 
natural as it is welcome, for the two 
organisations have in the past been 
actuated by the same purpose, viz., the 
encouragement of: popular interest in 
wireless transmission and reception, 
besides the representation of the needs 
of the listening public. 

The new organisation will be known as 
the Wireless League, incorporating the 
Wireless Association of Great Britain ; 
members of both amalgamating bodies 
will continue in the full enjoyment of 
previous privileges. The address of the 
League is. now 7, Southampton Street, 
Holborn, London, W. oC. 1. 


2NM anes ae INDIA. 

Mr. Gerald Marcuse,’ owner of the 
amateur short-wave broadcasting station 
2NM, Caterham, has received the fol-” 
lowing interesting cablegram from Bom- 
bay apropos his transmission of the 
Armistice Festival concert from the 
Albert Hall on November 11th :— 

. . . TRANSMISSION RECEIVED NOT 
STRONG FADING BAD NEVERTHELESS 
VERY ENJOYABLE STOP NOBODY BOMBAY 
SUCCEEDED GETTING CHELMSFORD.”’ 

Mr. Marcuse relayed the concert on a 
wavelength of 32.5 metres. 

0000 


THANKS FROM CEYLON. 

The Radio Society of Great Britain has 
received a letter of hearty congratulation 
from the secretary of the Ceylon Amateur 
Radio Society for its efforts towards the 
establishment of Empire broadcasting as 
shown by the transmissions of Mr. Gerald 
Marcuse. 

“We wish you to know,” -says the 
writer, ‘‘ that in these efforts you have the 
wholehearted support of all amateurs in 
Ceylon, who are looking forward eagerly . 
to the day when the B.B.C. will have a 

-hour service of short-wave Dene 
o the Empire.” 

Ceylon -amateurs report ` the regular 
reception of PCJJ (Eindhoven) at good. 
Kepang strength on a two-valve receiver. 

g , ooo0o  ; oa 
IN THE. ARGENTINE, 

.Several réaders: in Buenos’ Aires have 
drawn our: attention to a paragraph’ 
entitled -‘‘ In the Argentine,” appearing 
in our issue of September. 21st, in’ which’ 
it was stated that there were » approxi- 
mately... 159,000 holders of receiving 
licençes ` in that country. © We now learn 
that ‘our--correspondent was in error in 
referring. to. receiving. -licences, 

are not at present necessary. `The- 
estimated -number of listeners was based 
on figures: collected -by the trade. 
1, 10000. - 
RELAYING SYDNEY IN AMERICA. 

The reception and retransmission - of 
signals from .2FC, ‘Sydney, ‘is becoming: 
a favourite: pursuit “in : America, - where 
Australia is received at greater strength . 
than over here. On two recent mornings . 
WGY, the General Electric Station of 
Schenectady, N.Y., picked up 2FC’s. 

evening programme, which provided suit- 
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able “ breakfast music ” for the audience 
of WGY. Sydney is approximately 9,970 
York. 

In May of this year it was WGY which 


provided early morning programmes for 


Australian listeners. The transmissions 
were sent out from WGY’s satellite 
stations 2XAF and 2XAD, working on 
short waves. Five Australian stations 
picked up and rebroadcast these trans- 
missions with great success. 


NU 3 PF, a well known American Ama- 
teur Station owned by Mr. W. P. Brown, 
128, Sycamore Road, Manoa, Delaware, 
Pa. The bottom shelf ot the transmitter 
contains the power transformer and 
chokes, and the middle shelf the rectifier. 
The long wooden lever operates the main 


power switch. The input is 100 watts and 
, the waveieagt 38.25 metres. 
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- General Notes. 


Mr. S.- Howard (BRS- 73), 7; Charet- 
field Road, Acton, W.3,`.is willing. to 


listen for transmissions. on the 45- metre 


waveband' at any. time or ae 
foo} 


Reception of Australian! 2EC. ' : 
-Among the numerous-readers who: have 
reported the successful 


picked up this station’ on Sunday, October 
30th, on- the “* Empire ” Short- Wave Re- 
ceiver described in our issue of June 29th, 
without: an aerial‘ or earth, the strength 


varying’ “-between  R2 ard R4. If this is 


indeed the case it seems:a fine accomplish- 
ment, but we would suggest the possibility 
that the signals heard may. have been a 
harmonic of 2LO, which was then relaying 
this transmission. 


during the early part of October. 


reception of | 
© Sydney,’ 2FC, ‘is -one “who states that he- 
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Short-wave Reception. 

With reference td the note on page 648 
of our issue of November 9th, several 
other readers have remarked" on the diffi- 
culty they experienced in picking up dis- 
tant signals on the 20-35-metre waveband 
-It may 
be of interest to compare observations | 
from listeners at Porlock, Somerset, 
Letchworth, Herts, and London. 
OCTOBER 7TH: © 

Porlock: 2XAD “Loud - speaker 
strength on 2 valves at '2000. Hardly 
audible on phones at 2300 G.M.T.” 


Letchworth: 2XAD “ Hardly readable 
2300-2400 G.M.T.” . 
London: 2XAD “Very weak, carrier 


only, 2300 G.M.T.’’ 
OCTOBER 8TH. 
Letchworth : 2X AF = Hardly read- 
able.” i 


London : 2XAF “ Even I.C.W. schedule 

not read in full.” ` 

OCTOBER llrtH. © 
2XAD ‘‘ Bad again.” 

QX AF “ Much improved.” 

OCTOBÈR 147TH-15TH, 

London: 2XAD “ R3 on phones 2515. 
-R4-5 0015 G.M.T.” 

OCTOBER 15TH. 

London’: 2X AF ‘‘ Loud-speaker strength 
2400 G.M.T.” 

OCTOBER 18TH. 

London: 2X AF ‘ Speech mostly read- 
able on loud-speaker 2310 G.M.T. 
OcTOBER 22ND. 
2XAD ‘‘Good on 


Letchworth : 


Porlock : loud- 
speaker.” . 
OCTOBER 23RD-27TH. 
London and Porlock: ‘‘ Nothing 
doing.” : 

OCTOBER 28TH. 

Porlock ¢ 2XAD “R4 on phones.” 

Our correspondent, who had kindly col- 
lected these reports from friends, states 
that on November 6th-8th conditions were 
excellent, and, on he 8th especially, clear 
speech from 2X AF filled the room. 


0000 
‘A Correction. 
We regret an error in the addes of 
Mr. J. W. J. Tyrrell (2BLX) as printed 
on page 648 of our issue of November 9th. 


. The correct number is 14, Boundary Road, 


Ramsgate, and not 15, Boundary Road. 


0000 ; 
New Call-Signs and Stations Identified. 


Ranmoor, 


6AU G. A. Blyde, Nether House, 
Sheffield. (Change of address), 
60Q A. H. Broomfield, 54, Harbut Rd., Battersea, 
S.W.11. Transmits on 23 and 45 metres 
aa welcomes > TP from 200 miles or 
-6PP M “W. Pilpel, 64, Purley Aven, N.W.2. . 
: (Change of address:) , 
-6QJ (ex-2A WK) H. J. Humphries, Garrick House, 
- 7, Elmwood Rd., Herne Hill, S.E.24. 
; Transmits on 45, 90, and 150-200 metres. ; 
-60CG A. C, Chatwin, i, york Rd., Edgbaston, 
o Birmingham, (Change of address.) BOs 
.6UN.. A. E. Watts, 58, Woodside Ave., Highgate, 
N.6. Transmits on 45 metres. 
6YF , Cc. PS Allinson, 38, Barrow Hill Rd., St. 
zg John's Wood, N.W.8. Transmits on 45. . 
` metres and welcomes reports. 
2AZI B. ie = rr Naa , Baltic House, Balham 
_ Hill, 
SBUW W. C. Roe, “ Minydon,’ ’. Ridgway Rd., 


Farnham, Surrey. 


2BKC Battersea Grammar School Wireless Society, 


St. John’s A Clapham Junction; S.W.1}. 
(Hon. Sec., R. W. S. Challans, 2AZ1.) 
FK 560R S. A. Pegoume, P.O. Box 23, Nairobi, Kenya 
lony, Transmits on 20-30 metres. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 26, Southampton Buildings, London, W.C.2, price Is. each. 


Eliminating Side-frequencies. 
(No. 263,825.) l 
Convention date (Germany): December 

24th, 1925. z 
When the high-frequency supply to a 
transmitting station is derived from static 
frequency-transformers, disturbances are 
usually present in the form of side-band 
frequencies, similar to those found in the 
output from .a thermionic or other modu- 
lator. In other words, the disturbing 
frequencies lie symmetrically above and 
below the fundamental signalling fre- 

quency. 

In order to remove these undesirable 
disturbances, two accepter circuits L C 


and L, C, are shunted across the input ` 


coupling as shown, and are tuned to 
the upper and lower side-bands respec- 
tively, so as to by-pass them from the 
transmitting aerial. The circuit tuned to 


Eliminating generator noises from carrier 
wave. (No. 263,825.) 


the higher frequency will act as a capa- 
citative impedance to the fundamental 
frequency, whilst that tuned to the lower 
frequency will have an inductive imped- 
ance. These values are indicated by the 
dotted line circuit L,, C,, and their com- 
bined effect is to form a blocking or 
rejector circuit for the fundamental fre- 


Resistance-capacity smoothing circuit. 


quency, which is thus forced to pass 
through the coupling coil T to the aerial. 
Patent issued to the Lorenz Co. 


providing two separate channels or circuits 
between the aerial and the receiver, and 
arranging that one circuit transfers only 


Receiving system for suppressing interference. (No. 276,195.) 


Filter Circuits. 
(No. 271,031.) . 


Convention date (U.S.A.): May I'th, 

1926. ; 

A smoothing unit particularly suitable 
for use with a high-resistance rectifier 
comprises a number of series resistances 
R and shunt capacities C, the whole being 
shunted by a terminal resistance R,. Such 
a system will have no inherent period of 
oscillation, whilst the shunt resistance R, 
acts as a constant load on the mains and 
serves to facilitate voltage regulation. 

Patent issued to Dubilier Condenser 


Co. 
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Eliminating Interference. 
(No. 276,195.) 


| Application date: October 30th, 1926. 


A known method of cutting-out atmo- 
spherics and other disturbances consists in 


~ 
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(No. 271,031.) 


tbe undesired signals or disturbances, 
whilst the second circuit transfers both 
the desired and the undesired signals. By 
opposing the cutputs from both circuits 
across @ common coupling coil, the 
undesired signals, which are present in 
both circuits, can be cancelled out, leav- 


ing the desired signals free to operate theg 


telephones. 

The present invention improves on such 
a system by ee neutralising means 
for the high-frequency amplifiers, to- 
gether with suitable screens or shields to 
prevent any ‘interaction effects between 
the various circuits. As shown in the cir- 
cnit diagram, there are two channels or 
transferring circuits, A and B, joining the 
aerial to a common receiving or detector 
circuit R. The channel B transfers both 
the desired and undesired signals. A 
wave trap T, coupled to the channel A, 
tuned to the frequency of the desired sig- 
nals, prevents their passage in this 
direction. - 

Accordingly the undesired signals or 
disturbances are mutually opposed and 
their effect neutralised in the common in- 
put coil to the receiver R, whilst the 
desired signals in the circuit B, being 
unbalanced, will] find their way throu zh to 
the telephones. Metal screens S are pro- 
vided as shown, to prevent interaction 
between the coils, whilst the H F valves 
are neutralised to prevent inter-electrode 
capacity coupling. 

Patent issued to R. Custerson. 
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A Power Output Valve of Excellent Characteristics 


with Indirectly Heated Cathode. 


° . š = 
the various new valves which the recent Show 


I 
() brought forth, none is more interesting than the 
new Cosmos A.C. valves, of which two types are 
made. One of these, distinguished by a green spot and 
known as the AC/G, we have not yet been able to ex- 
amine. The other, distinguished by a red spot, and 
known in consequence as the AC/R, we have just tested. 
In common with other valves intended to be run, 
through a step-down transformer, from A.C. mains, the 
Cosmos AC/R has a filament or ‘‘ heater’’ which is 
quite independent of the emitting surface. The necessary 
emission is obtained from a long, fine tube which occupies 
the position in the valve usually filled by the filament, 
this tube being made, we are informed, of nickel and 
coated with a mixture of barium and strontium oxides. 
This mixture is similar to that used as a coating on the 
filament of most modern valves, and emits a copious 
stream of electrons at a comparatively low temperature. 
The emitting surface is thus identical with that used in 
valves which operate with their filaments at dull red heat, 
or, if heavily ‘‘ gettered,’’ without visible glow, and it 
is therefore safe to assume that the valve under review 
will give similar prolonged service. 


i The Heater Element. 


The heater is in the form. of a hairpin filament enclosed 
within the nickel tube, and insulated from it by a layer 
of ‘porcelain. The consumption is one ampere at four 
volts, which, as indirectly heated valves go, is extremely 
reasonable. It is interesting to note that the thermal 
inertia of the combined heater and cathode is very high, 
so that an appreciable interval elapses between the 
moment of switching on the heater current and the com- 
mencement of operation. This lag is a very reassuring 
indication of the probable freedom from hum when the 


valve is supplied with A.C., for it is obviously quite im-’ 


possible for the rate of emission to follow the very rapid 
alternations (usually rco per second) of the supply 
current. i 

The general appearance of the valve is closely similar 
to that of its D.C. relations, the Cosmos SP55/R and 
SP55/B. The most obvious external difference is one of 
size only, the A. valve being decidedly ‘the larger. 
The cap, too, is different, for it is fitted with three long 
pins and two short ones, the latter being connected to the 
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heater element. This design has been chosen so that 


the valve may be used, with the aid of a special adaptor, 


in any receiver without dismantling the existing wiring, 
though it is, of course, necessary to provide extra wiring 
for the heater current supply. A special five-pin holder 
is also available, in both panel and baseboard mounting 
types, for those who may wish to build a receiver for the 
A.C. valves only. In the latter case we would recom- 
mend, as a precaution, that lead-covered wire be used 
for all leads carrying alternating current. If, in addi- 
tion, the covering of the wire is efficiently earthed, the 
chance of hum making its way to the loud-speaker might 
fairly be regarded:as very remote. 


‘¢ Short-path ” Construction. 


The bulb is ‘‘ gettered,’’ but not so heavily, in the 
sample examined, that there is any difficulty in examin- 
ing the construction. ` This is of the well-known and 
‘* Short-path ° type, in which filament, 
grid and plate are very close to one another. It is prob- 
ably to this construction that the extraordinarily high 
efficiency of the valve is due. 

The table below gives the more important figures re- 
lating to the valve, taken at a number of different anode 
voltages, but with the heater supply maintained at four 
volts throughout. The values for the amplification factor 
and impedance that are shown in the table were in cvery 
case measured with the correct grid bias, as shown in the 
second column, applied to the grid. The anode current, 
too, is in every case the actual working value when correct 
grid bias is in use. 


t 


COSMOS AC/R. 


Fil. volts 4. Anode Volts 100-180. 
Fil. Current 0.95 amp. Total Emission over 60mA. 
Grid Anode Anode Ampli- Mutual 
Anode: Bias Current Impedance fication | Conductance 
Voltage. (Volts). (mA). (Obms), Factor. (mA r 
; voit 
. 100 — 5.5 11.0 $,800 8.6 2.26 
120 -7 12.7 3,630 8.35 2.30 
140 — 85° 15.0 3,570 8.25 2.31 
160 —10 16.6 3,520 8.2 2.32 
180 —12 18.5 3,470 8.0 2.3: 
200 —13 21.5 3,340 8.0 2.39 
220 — 14.5 23.5 3,170 &.0 2.44 
240 —16 25.5 3,120 8.0 2.55 


774 | 
The New Cosmos A.C. Valve.— 

The low anode impedance of this valve makes it admir- 
ably suited for the output valve of a receiver working a 
loud-speaker, for which purpose it is chiefly intended. 
It is an especially valuable valve for this purpose in that, 
unlike the vast majority of ‘‘ super-power °’ valves, it 
is rated for an anode voltage up to 180. . On this 
plate voltage its distortionless output is very nearly 
double that at 120 volts, which is the maximum permissi- 
ble voltage for the usual ‘‘ super-power ”’ 
consequence, the temptation towards overloading the out- 
put valve, which is responsible for a large proportion of 
the poor quality that one so often hears, can be lessened 


‘very considerably by employing the Cosmos AC/R valve 


with its maximum rated voltage: 

It is quite usual, in comparing the output to be ex- 
pected from different valves, to take the grid bias require! 
` as an approximate measure of the volume that should be 
obtained. This method of comparison, however, would 
be extremely misleading with the valve under review, for 
the small grid bias suggested in the table is all that is 
required for this valve to give full volume. : 

The reason for this is to be found in the fact that the 
amplification factor of the Cosmos AC/R is far higher 
than is usual in valves of similar impedance, so that full 


volume may be obtained in the loud-speaker with quite a 


small input from the preceding valve. This means, in 
effect, that by simply substituting this valve for an ordi- 


Low-frequency Amplification. . 
The subject of low-frequency amplifica. 


Wireless - 
—. World 
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nary ‘* super-power ’’ valve, the volume of sound will be 
rather more than doubled. _ _. | ‘ 

If this valve is to be used in any position in the receiver 
other than the output stage, the anode voltage chosen 
should be nothing like the maximum for which the valve 
is rated, or such troubles as saturation of ‘transformer cr 
choke are liable to occur, owing to the heavy anode cur- 
rent. Moreover, this large. current is merely wasteful in 
the earlier stages. Resistance coupling is, of course, 
another matter; in this case the resistance, which should 
have a value of some 25,000 ohms, will cause a ‘sufficient 
voltage drop to ensure economical] operation. . 


Grid Current. 


It must be mentioned that in this valve, unlike the 
rest of the ‘‘ Short-path ° family, quite heavy grid cur- 
rent, up to 10 microamperes, flows if no grid bias is used. 
This is useful if the valve is employed as a grid detector, 
when the grid-leak should be connected ‘direct to ‘he 
cathode, but in all other cases it is essential that grid 
bias be used. If it be omitted, rt`stortion in low- 
frequency amplifiers and unnecessary damping in high- 
frequency circuits will be caused. 

We can recommend this valve to readers who'are think- 
ing of obtaining their filament current from the mains, 


and, in addition, it may -appeal to some who require an 


ultra-efficient valve, and do not ‘grudge the necessary fila- 
ment current from an ordinary accumulator. 


of Osram D.E.5b valves and an L.S.5 for 
the output. Speech and gramophone 
records were transmitted and picked up 


tion was interestingly dealt with by 
Messrs, Garside and Miller (of Messrs. 
Ferranti, Ltd.) in a recent lecture before 
the Southend and District Radio Society. 
The lecturers dealt with every aspect of 
transformer amplification, and the mem- 
bers present took full advantage of the 
opportunity to ask questions regarding 
improvements to their sets. 


Hon. Secretary, Mr. F. J. Waller, East- ` 


wood House, Rochford, Essex, | 
0000 
Loud-speakers and a Pick-up at Club | 
Dance. 
A novel feature at the annual dance of 


the Stretford and District Radio Society | 


on October 29th was the provision of 
music by three C 12 type Celestion loud- 
speakers working from an Igranic Pacent 
Gramophone Pick-up. The quality and 
volume were all that could be desired. 

Hon. Secretary, Mr. W. Hardingham, 
21, Burleigh Road, Stretford, 
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Programmes All the Year Round. 

The Thornton Heath Radio Society 
has recently entered its sixth year of life 
and usefulness. Recent events -in its 
winter activities have included an in- 
structive lecture by Mr. H. Bevan Swift. 
and a gramophone pick-up demonstration 
by the courtesy of Messrs. S. G. Brown, 
Ltd. The Society’s own members have 
also contributed lectures and demonstra- 
tions embracing such subjects as ‘‘ The 
Employment of Screened Grid Valves for 
H.F. Amplification ’ and “ Experiments 
in the Making of Cone Load-speakers.”’ 
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The Thornton Heath Society sets out 
to provide an interesting programme 
every week throughout the year. 
Prompted by the success of annual din- 
ners in previous years, tbe Society is 
holding its first dance at the Baths Hall, 
High Street, Thornton Heath, on Wed- 
nesday next, November J30th. New 
members are being enrolled; more are 
welcome. 

Hon. Secretary, Mr. C. H. Piper, 77, 
Torridge Road, Thornton Heath, Surrey. 
o000 

Demonstrating a New Transmitter. 

A lecture describing the Tottenham 
Wireless Society’s new transmitter 
(G5TT) was given by Mr. F. Dyer at the 
last meeting. The transmitter is a 20- 
watt instrument. with a Hartley circuit 
for the oscillator, Choke control is used 
in the modulator system. The set is de- 
signed for use with or without a speech 
amplifier. Rigid but easily detachable 
tuning coils render the transmitter adapt- 
able to use on all wavelengths from 23 to 
200 metres. On the Redfern mahoganite 
panel are mounted a thermo couple type 
aerial ammeter, a voltmeter to check the 
valve filament, and a feed milliampere 
for each valve. A wire-wound non-in- 
ductive grid leak constructed by Mr. T. 
Vickery was used. 

In the demonstration given after the 
lecture, two D.E.T.1 Osram valves were 
used in the transmitter, and a resistance 
capacity speech amplifier using two stages 


by the club’s short-wave receiver, and 
passed through an amplifier on to a loud- 
speaker. After a demonstration of the 
Crossley Merola pick-up the same gramo- 
phone records were transmitted, using a 
pick-up designed and constructed by Mr. 
Dyer. Very good quality was given by 
this little home-made instrument. 

On the following Sunday several test 
transmissions were made, and at a dis- 
tance of thirty miles good loud-speaker 
strength was reported when using a 
wavelength of 200 metres. On 45 metres 
during the afternoon many stations in 
various parts of Europe were worked. 
Transmissions on 45 metres are being sent 
out daily outside broadcasting hours until 
November 27th. 

Hon. Secretary, Mr. F. E. R. Neale, 
10, Bruce Grove, Tottenham, N.17. 


oo0oo0o0 
Comparing Loud-speakers, 


Some illuminating tests with various 
makes and types of loud-speaker were 
conducted at the last meeting of the 
Wireless Society of Ireland under the 
direction of Mr. G. A. Pemberton. By 
means of numbered switches, several 
different types of loud-speaker were con- 
rected in turn to a broadcast receiver. 
thus making comparison an easy task. 
Each member voted for the instrument 
he considered as giving, for a fixed out- 
put, the best volume, best quality range, 
greatest sensitivity, and best articulation 
of speech. _ 

Hon. Secretary, Mr. H. Hodgens, 12, 
Trinity Street, Dublin. = 
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Screening in Wireless Receiving Circuits. 


By “ EMPIRICIST.” 


radio receivers constructed during the past year or 

so has been the introduction of metallic screens 
between various parts of the circuit. This is bound up 
with the development of neutralising connections, whereby 
it has been found possible to neutralise the capacity 
coupling due to the valve electrodes. Prior to this 
possibility, there was so great a tendency for any receiver 
which embodied tuned high-frequency stages to oscillate 
that, except in quite abnormal cases, there was nothing 
to be gained by screening. Once, however, the inter- 
‘electrode couplings were eliminated, it became possible to 
deal with the remaining causes of instability, namely, the 
stray electromagnetic and electrostatic couplings between 
other circuit elements ; and inasmuch as the latter are acces- 
sible, unlike the electrodes of a valve, the straightforward 
method of preventing stray couplings is by enclosing the 
sensitive parts in screening boxes. 

Electrostatic and Electromagnetic Coupling. 

In considering the screening problem, therefore, it is 
necessary to be clear as to what effect it is desired to 
counteract. For example, let us consider what is perhaps 
the first ‘‘ worked out” case of screening, namely, that 
described by Rice in his original neutralising patent. 
Here, in stating the problem, he shows that it is impos- 
sible to balance electrostatic and electromagnetic coup- 
lings at all wavelengths, and that therefore it is neces- 
sary to consider these separately, that is to say, to counter- 
act each of them as if the other were not present. For 
the purpose of counteracting the electrostatic coupling he 


ia of the most notable tendencies of design in 


employs the well-known centre-tapped grid circuit (see 


Fig. 1), and to counteract the electromagnetic coupling he 
specifies the use of screening boxes. This will, incident- 
ally, act as an electrostatic shield between the coils, but 
in this respect it is not necessary to take any precautions, 
as electrostatic coupling between the coils and condensers 
of adjacent circuits can be taken up by an adjustment of 
the neutralising condenser. 


For the purpose of a single stage high-frequency ampli- - 
fier (as in Fig. 1) it is, of course, really quite unnecessary 


to resort to Screening at all, since the coils can be 
arranged so that their mutual inductance is zero. In this 
way there is left only the electrostatic coupling, which 
will balance out at all wavelengths, in the circuit shown 
in the figure, if the correct adjustment of the neutralising 
condenser is Made. This is, of course, not the same, in 
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general, as the adjustment for neutralising the valve 
capacity coupling alone, but the same means will adjust 
for both couplings. 

Let us next consider a slightly more complicated case, 
namely, the ‘‘ Everyman Four ” circuit shown in Fig. 2 
Here there is a transformer in the anode circuit of the 
H.F. valve instead of simply a tuned circuit as shown in , 
Fig. 1. Referring to the figure it will be seen that the 
voltage on the anode, due to the potential drop across the 
coil L, is counteracted by the close-coupled winding L, 
and the condenser C, connected to the grid. This 
neutralisation may be regarded as perfect, but we are no 
longer in a position to say with complete certainty that 
stray electrostatic couplings between L, C, and L, C, 
will be neutralised by means of a ‘‘ false zero ’’ on the 
neutralising condenser. The reason for this is that L, 
and L, are definitely xog closely coupled, and in conse- 
quence the voltages across them are not in exact opposition 
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Fig. 1.—** Rice ” type of neutralising circuit. Here screenin} is 
employed to protect the coils trom ‘magnetic induction, 


of “phase. As a result, if stray electrostatic couplings 
exist between L, C, and L, C,, there will be a residual 
coupling at the point of neutralisation which ‘will become 
greater the shorter the wavelength, and may give rise to 
instability. 

In considering the-layout of such an amplifying stave 
it is necessary, as before, to arrange the coils so that there 
1s no magnetic coupling between them, and this presents 
no difficulties in the case where L, is a winding super- 
imposed upon’L,. As far as the electrostatic couplings 
are concerned, a measure of screening is highly desirable 
so that the stray effects are reduced to a value where the 
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The Experimenter’s Note-book.— 

residual coupling which cannot be neutralised has so small 
an effect as to be negligible. The screening plate, em- 
_ployed in the ‘f Everyman Four ” receiver, provides just 
this measure of screening without the introduction of 
excessive losses as a result of currents induced in it. 

With regard to stray electrostatic couplings in an 
amplifier of this type, an interesting experiment can be 
made by simultaneously reversing the windings of L, 
and L,’ in relation to L,. Neutralisation will then be 
found to take place at a different setting of the neutralis- 
ing condenser, owing to the direct electrostatic coupling 
between L, C, and L, C,. Screening will lessen this 
difference, and complete screening would eliminate it 
entircly. 

The couplings between remote stages of a high-fre- 
quency amplifier require still more careful consideration, 
and although there are possibilities of neutralising these 
by various circuit connections, it may fairly be said that 
this becomes an impracticable proposition when three 
or more stages are used. However, we are still concerned, 
in the main, only with the electrostatic couplings as 
orientation of the coils will enable the electromagnetic 
couplings to be kept within neghgible limits; further- 
more, the electromagnetic coupling between two coils falls 
off very rapidly as the distance is increased, whereas the 
electrostatic coupling persists to a far greater extent. In 
cases of this sort it is advisable to house the later stages 
of the set within a screening box; this has the advantage 
that induction into the aerial from such stages is avoided. 


External Interference. 


Screening may be regarded from another standpoint, 
however—namely, that of protecting a receiver from induc- 
tion from an external source. This becomes a vital problem 
in superheterodyne receivers, where it is necessary to pro- 
tect the circuits of the intermediate amplifier from long- 
wave induction. This necessity is, of course, -adequately 
met by housing the whole of the receiver in a metal box, 
but here a ‘‘snag’’ is encountered which caused the writer 
a very considerable amount of trouble at one time during 
the development of a superheterodyne set. Assuming that 
the coils of the instrument have been carefully arranged 
for zero magnetic coupling and all other steps: taken to 
stabilise the set, it is sometimes found that, on inserting 
the outfit into a screening box, violent oscillation sets in. 
With the receiver used by the writer this was definitely 
proved to be due to magnetic coupling between extreme 
stages, resulting from currents induced in the screen, as it 


was only when the latter was completely closed so as to 


form a current loop that instability occurred. 

In straight circuits a complete screen for the receiver js 
highly desirable when a frame aerial is employed. This 
is for two distinct reasons: first, that the frame acrial has 
invariably a tendency to couple with the other circuits, 
which gives rise to very troublesome effects ; and secondly, 
that the directional properties of the frame can only be 
used to the fullest advantage when it is certain that signals 
are not getting in anywhere else. In cases of this kind, 
and in fact in all ‘cases where really careful screening is 
required, it is necessary to ensure that there is very perfect 
contact along the joints. Holes, for the purpose of lead- 
ing-in wires or allowing condenser spindles to be operated 
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externally, make very little difference, but a contact which 
has high resistance in relation to that of the whole shield 
will greatly weaken the screening power of the latter. 
The screening of frame aerials to eliminate ‘‘ vertical 
effect’? is an unusual arrangement, which was alluded to 
in a previous article. This, again, is for the purpose of 
protecting the frame aerial from undesired influences, but 
inasmuch as this type of aerial operates by virtue of the 
electromagnetic wave from the transmitting ‘station, care 
must be taken that its sensitivity to this wave is left un- 


impaired. This object is achieved by enclosing the wind- 


í 


ings in a ‘‘ cage,” and ensuring that there are nọ com- 
pletely closed loops in the ‘‘ cage,’’ one point only on the 
latter being connected to the ‘‘ earthing ’’ frame terminal. 
The ‘‘cage’’ then operates as an electrostatic, but not 
electromagnetic, screen. 


Fig. 2.—‘* Everyman Four ” type neutralised circuit in which the 

coils are arranged so that there is no magnetic coupling but an 

auxiilary electrostatic shield is ee to lessen stray electrostatic 
couplings. 


With regard to current practice in general, shielded coils 
have made their appearance of recent years, and have ad- 
mittedly simplified some of the problems of design by 
enabling the coil units to be placed in any desired position. 
Inasmuch as the condensers are left unscreened, however, 
this cannot be considered a satisfactory arrangement, as 
the ‘‘ live” vanes would probably be responsible for more 
stray electrostatic field than even the coils themselves. 
More recently still, however, screening boxes have been 
advertised, of an adequate size to hold a condenser, a coil 
unit, and a valve, and this seems a far better arrangement 
for general use, provided the possibility is not precluded 
of ‘‘ ganging’”’ the condensers for the purpose of simul- 
taneously tuning a number of circuits. Actually, the 
problem of screening appears to be of too general a char- 
acter to be dealt with by any standardised arrangement, 
and it seems likely that every requirement will have to be 
dealt with on its own’ merits, and with screening means 
specially devised for it, and only it. 

In conclusion, the writer would plead for economy of 
means as far as screening is concerned. It is very easy 
to resort to wholesale shielding when any trouble is experi- 
enced, but it is both costly and inefficient in most cases, 
and while it may take longer to get to the root of a trouble 
it is far more satisfactory to know precisely what is the 
cause, and then to employ whatever screening is necessary. 
The result, at any rate, will be an ‘‘ engineering job,” and 
as such a source of legitimate satisfaction to the designer. 

e™ 4 B 30 


~ 


NOVEMBER 23rd, 1927. 


DWM 


s 
j- 
T 


= | EA SNE 
i | 


a 
oe 


Wireless 
World 


É: ~ 
WS T 
a?i, - 
= JEN 


EN Daag etter ’ŢȚŢ ] 
apts ~\ 
oad CAS AB 


NEWS FROM ALL QUARTERS. 


By Our Special Correspondent. 
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5GB’s Power Jump.—Brussels and the Heterodyne Problem.—10-metre Signals from 5S w.— 
Madame Suggia’s. Broadcast.—Sir John Reith at the Microphone. 


Is 5GB Growing Stronger ? . 

Have you noticed an increase in the 
volume of 5GB? If not, why not? 

Although the new aerial is not yet in 
commission, I am assured that during 
the last few days the power in the pre- 
sent aerial has been -increased from 14 
to 23 kilowatts, and that, therefore, I 
must have noticed the improved signal 
- strength. Frankly, I have not. 


oo0oo0o0. 


New Aerial and More Power. 

There should be no question about it 
in a few days, however, for the new 
aerial is about to be brought into use, 
and the change will also see a jump in 
the aerial output from 23 to 30 kilowatts. 

No one will regret a little more punch 
from 5GB, for Morse disturbance has 
been particularly noticeable of late, and, 
until the age of perfect selectivity 
arrives, the best way of combating Morse 
is to swamp it with more power. 

0000 


Heterodyning. 

A bad epidemic of heterodyning is 
affecting 5XX, Bournemouth, Cardiff, 
Nottingham, and Manchester, while, to 
a lesser degree, Newcastle, Liverpool, 
Edinburgh and Sheffield are also affected. 

The B.B.C. have been making wave- 
meter tests, with the result that certain 
European stations are being blamed for 
straying from their allotted wavelengths, 
among them being Toulouse, Prague, 
Breslau, Hanover, Lyons, Dresden, and 
Klagenfurt. 


o000 


A Difficulty at Brussels. 
- The opening of the Brussels “ listening 
post,’ to which I referred last week, 
may help towards a solution, but the 
snag is that Brussels has no more real 
authority than the Bureau Internationale 
de Radiophonie at Geneva. | 
Still, a little tact can go a long way, 
as the announcer said when the cigars 
arrived. Supreme tact won acceptance 
for the Geneva scheme. 
o000 


The Empire Broadcast. 


The short-wave broadcast on Armistice 


Day showed that Australia’s best: recep- 
tion time was between 12 noon and 
1 p.m., when the organ recital from St. 
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FUTURE FEATURES. 
London and Daventry (5XX). 
Nov. 27rH.—Military Band Pro- 

gramme. 

Nov. 28ru.—National Symphony 
Concert conducted by Sir Lan- 
don Ronald. 

Nov. 29rH.—Variety Programme. 

Nov. 30rx.—Scottish Programme. 

Dec. 1st.—Hallé Concert.  S.B. 
from Manchester. _ 

Dec. 2np.—‘‘ The Rose of Persia,” 
a musical comedy. Bridge. 

Dec. õ3RD.— Variety Programme. 

Daventry (5GB), experimental. 

Nov. 27TtH.—‘‘ The Messiah,” an 

oratorio by Handel. 


Nov. 28rm.—“ Tilly of Blooms- 
bury,” a comedy in three acts 
by Jan Hay. E 


£ _ Nov. 29rH.—“ The Rose of Persia,” 


a musical comedy. 
Nov. 30TH. -Symphony Concert. 
Dec. 1st.—Music and Shakespeare, 
from Birmingham. 
Dec: 2np.—London Programme. 


Dec. 3rD.—“ The Masque of 
Comus,” by John Milton. 
Bournemouth. 
Nov. 29TH.—Songs by Richard 
Strauss and Hugo Wolf. 
Cardiff. 


tors at the National Eistedd- 
fod,- Holyhead, 1927. . 


gramme. 
Manchester. 


from the Free Trade Hall. 
Dec. 3np.—An Irish Programme. 

: Newcastle.~ , 
Nov. 29Tu.—‘‘ An Evening in the 

Wild West.” 


Glasgow. 
Nov. J30TH.—St. Andrew’s Day 
Concert. 
Aberdeen. 


Nov. 27tH.—An Orchestral Con- 
cert in aid of Lord Provost’s 


appeal for the Aberdeen Joint. : 


Hospital Scheme. 
Belfast. 
Nov. 


comic opera in three acis. 
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Nov. 29ru.—A Programme by Vic- | i 
Dec. 3rp.—An Instrumental Pro- : 


Dec. 1sr.—Hallé Concert relayed i 


29rg.—“La Mascotte,” a i: 


Mary-le-Bow was clearly heard in vari 
ous parts of the Commonwealth. In the 
evening nothing was heard. 

Fading militated against good recep- 
tion in the United States. In Canada, 
on the other hand, the retransmission 
was very successful, especially that of 
thə evening programme, including the 

rince of Wales’s speech. 

Not a sound was heard in India, and 
the absence of reports from South Africa 
is ‘not a promising sign. A report from 
Lagos, however, states that, while speech 
was badly received, the music was 


passable. 
o000 


: Next Saturday’s Effort. . 


Another attempt at Empire broadcast- 
ing is to be made on Saturday next, 
November 26th, when music from the 
Folk Dance Festival at the Albert Hall 
will be transmitted by 5SW. I under- 
stand that, if this transmission is not 
successful, the B.B.C. will not undertake _ 
the Empire carol singing programme for 
which Australia is asking. 

o0o000- 


10-metre Tests from 5SW. 

There is no definite schedule of trans- ` 
mission from 5SW. The next tests will - 
probably be in the direction of changing 
the wavelength, and it is likely that a 
drop to 10 metres may be made in the 
near future. Forty metres may also be . 
tried, | 

0000 
Suggia. | 
' Madame Suggia’s appearance before the 
microphone is the event of next week. 
The famous ’cellist will be heard during 
the B.B.C. National Concert at the 
Queen’s Hall on Monday next, November 
28th. : 

During the same concert listeners will 
have an _ opportunity of enjoying 
Schubert’s Symphony in C, which is all 
too rarely performed in this country. 

: o000 


Overhead v. Underground Land-lines. 


Much as the Hallé Concerts from Man- 
chester are appreciated by listenerr all 
over the country, there is little doubt 


that, in London at least, the broadcast 


version: fail to cive full justice to thi 
performance. ‘Lhe Manchester-London ~ 
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land-line is excellent when used for the 
purpose for which it was intended, viz., 
speed; but it is not quite equal to 
orchestral music. This is probably due 
to the fact that it takes the form of an 
underground cable, whereas the majority 
of lines used by the B.B.C. are overhead. 

The overhead lines have always proved 
their superiority so far as music is 
concerned. 

cooo 
Ham Language ? 

From the programme list of WJZ, New 
York: “Meat talk for housewives by 
Phillip Smith, entitled ‘Blanketed Ham 
Covers up Hunger.’” 

Does this refer to a DX-hound sitting 
up late and tightening his belt? If not, 
what does it mean? ae 

(oo) 


Farewell Appearance. 


Aberdonians are said to be saving up 
their eggshells with the idea of sending 
them to Daventry to have them relaid. 

This is positively the final appearance 
of the above joke—for the present year. 


The “D.G.” in Variety. 


Sir John Reith recently gave the world, 
with surprising frankness, his personal 
opinion of the Children’s IIour and the 
average variety programme. But the 
‘“D.G.,” as he is called, has since gone 
a step further, if I am to believe a cer- 
tain little whisper which will not be 
silenced. Unlike most critics, he has 
shown us “‘ how to do it.” According to 
my information, it was Sir John who, 
in the Birthday programme last week, 
took the part of the Scotch applicant for 


WORLD BROADCASTING AT A GLANCE. This interesting map has been prepared by the United States D 

to show to what extent the globe is covered by broadcast transmissions. 

while the various gradations of shading denote the type of service 
black appearance of Great Britain w 
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World 
the job of announcer. Ay, an’ did it 
verra weel! l 
0000 


Have You Heard Them ? 

Listeners who have not previously 
heard the Kedroff Quartette, the un- 
accompanied Russian singers, who make 
too rare appearances before the micro- 
phone, are recommended ®@ tune in 2LO 
on December 6th. The singing of these 
four—high 
bass—is a sheer delight. 

0000 


In Victorian Days. 


Listeners will be transported back to 
the spacious days of Queen Victoria on 
December 6th. They will be invited 


to join (via the ether) a party to be held | 


in the Birmingham . Studio. Old- 

fashioned parlour games will be played, 

and some family community singing will 

take place, led by Joseph Lewis, the 

pioneer of community singing in England. 
ooo0°0 


From His Majesty’s Theatre. 

Not many listeners will quarrel with 
the B.B.C. for limiting the number of 
relays from theatres direct. According 
to the agreement with the theatre 
managers, the Corporation is entitled to 


broadcast twenty-five excerpts from stage ` 


plays per annum. Actually the number 
transmitted this year will not exceed 
fifteen. 

The average stage play is about as 
suitable for broadcasting as the average 
casual conversation in a tube lift. An 
exception is that vivacious production, 
“Oh Kay!” at His Majesty’s Theatre. 


iven in less fortunate 


tenor, tenor, baritone and 
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On December 7th 2L0 will give us a 
half-hour excerpt from this play. 
l ooo0oo0o 
The Travelling Companion. 
On December 7th Cardiff Station will 


broadcast a performance from the 
Bristol Opera Season at the Victoria 
Rooms, Clifton, Bristol. The opera 


chosen is ‘‘ The Travelling Companion,” 
by C. Villiers Stanford, and the prin- 
cipals are Steuart Wilson, Arthur 
Cranmer, Johnson Douglas, Louise 
Trenton, Dorothy D’Orsay and Leyland 
White. . 


Salty. 

In accordance with Bournemouth’s 
reputation as a sea-resort in winter and 
summer alike, a sea programme will be 
broadcast on December 3rd. Mr. David 
Openshaw, with the Wireless Chorus and 
Station Octette, will sing Stanford’s 
“ Songs of the Fleet ’? and Mendelssohn's 
‘‘ Fingal’s Cave ” -overture, inspired by 
the composer’s visit to the Hebrides, will 
be included in the orchestral section of 
this concert. 


oo0°0 


o0o00 


A Franciscan Play. 

“St. Francis d’Assisi,’? a play for 
which the author, J. Vaughan Emmett, 
expresses his indebtedness to Sabatier’s 
great work on St. Francis and to Miss 
Houghton’s translation of it, is to be 
relayed from London to 5GB o 
December 8th. 

Listeners are to “‘ see” this play as 
being performed by Italian peasants on 
the hillside close to the town of Assisi. 
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The black portions show where a reliable service is available, 


. It is a debatable point whether the all- 


be endorsed by Birmingham listeners t 
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` AUTOMATIC VOLUME CONTROL. 


Compensating for Changes of Signal 
Strength Due to Fading. — 


4 | MHE volume control has come to be regarded as an i 


essential component of every high-grade receiver, 

and generally takes the form of a variable resist- 
ance or potential divider applied, usually, to some part of 
the L.F. amplifier. Useful as is this component for re- 
adjusting volume after changing from one station to 
another, it does not provide a satisfactory means of com- 
pensating for fading effects. Assuming that one had suf- 
ficient skill to follow up changes of signal strength with- 


© out occasionally overshooting the mark and producing 


grotesque effects in the loud- speaker, ‘there would remain 
the objection that few of one’s faculties would be left un- 
occupied for enjoyment of the programme. 


NEUTRALISED RECTIFIER MANUAL 
TUNED R.F. AND VOLUME A.F. 
FILTERS CONTROL . AMPLIFIER SPEAKER 


AMPLIFIER 


. AUTOMATIC 
GRID BIAS 


q 


Fig. 1.—Schematic diagram showing natural sub—divisions o/ 
circuit. 


What is required is a continuously variable volume 
control which will be actuated by the carrier wave of the 
received station and reduce the overall amplification as 
the amplitude of the carrier increases. This effect is 
achieved in the circuit under review. 

Fig. 1 is a schematic diagram showing the natural sub- 
divisions into which the circuit may be divided ; for further 
detail Fig. 2 should be consulted. The four sections are 
constituted as follows :— 7 

RF. Amplifier —This 
consists of four stages. of 
radio-frequency amplifica- 
tion, the circuit connections 
of one stage being shown in 
Fig. 2. Valves having an 
A.C. resistance of 12,000- 
ohms and an amplification | 
factor of 8 are employed in 
a conventional neutralised 
circuit. There are two tun- 
ing controls, one for the 
aerial circuit and the other 
for simultaneously tuning 
the secondaries of thė four 
H.F. transformers. 

- The grid. bias for the first 
three valves is derived from 
the rectifier, . which is of the 


two-electrode type. This a 
B 33 ' 


Fig. 2 


R.F. AMPLIFIER 
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The information contained in this article is abstracted from 
a paper by Mr. Harold A. Wheeler read before the Institute 
of Radio Engineers on November 2nd, 1927, and constitutes an 
important contribution to the technique of broadcast reception. 
Compensation for changes of signal strength due to fading is 
obtained with negligible time lag and without making use of relays 

or moving parts. 
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negative grid Lias increases with increased signal strength, 
thus causing the operating point to move to the left. This 
reduces the mutual conductance and consequently causes 
a reduction in amplification, the coupling conditions re- 
maining constant. 

Since the controlling bias is not applied to the last H.F. 
amplifier, full amplification will- always be obtained from 
this stage. This means that for a given rectifier voltage, 
say 10 volts, only a fraction of a volt will be required as 
the output from the first three stages. Distortion due to 
operation on the curved portion of the valve characteristics 
is therefore negligible under normal conditions, since the 
characteristic may be regarded as virtually straight for 
such small amplitudes. | 

Rectifier and Filters —The two-element rectifier con- 
sists of a three-electrode valve with the grid and anode 
joined together. The signal is applied between the com- 
bined anode and the filament. In parallel with the valve 
resistance is the output filter circuit, consisting of a net- 
work of resistances and by-pass condensers. The object 
of this filter is to segregate the direct and audio-frequency 
components of the rectifier output in‘order that the former 
may be used to obtain grid bias and the latter passed on 
to the low-frequency amplifier. 

Manual ‘Volume Control.—This takes the form of a. 
potential divider in the grid circuit of the first L.F. 
amplifier. | 

A.F.: Amplifier.—In the original receiver this consists. 
of four stages of audio- Peapency amplification, followed 
by the loud-speaker. 
= The performance of the receiver without control and 


- RECTIFIER A.F. 
AND FILTERS AMPLIFIER 
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VOLUME 
CONTROL 
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AUTOMATIC GRID BIAS LEAD 


‘Essential circuit connections and values in the automatic volume control device. 
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Automatic Volume Control.— 
with automatic grid bias applied to one, two and three 
H.F. valves is shown graphically in Fig. 3. 

‘Although for signals of small amplitude distortion is 
not apparent, the curvature of the characteristic may make 
itself felt when strong signals are being received and the 


operating point is moved too far to the left by the auto- ` 


matic grid bias. Consequently it has been found desirable 


to limit the ratio of minimum to maximum amplification 


for any-one stage to 1: 10. 

It has been previously stated that the snaplineation is 
controlled by the amplitude of the carrier wave. In the 
three-electrode rectifier, which has an approximately 
square-law characteristic, the rectified voltage is propor- 
tional to the total power of carrier and side bands; the 


WITHOUT CONTROL 


“CUT OFF RECTIFIER VOLTAGE 


WITH AUTOMATIC CONTROL 
“THRESHOLD” ANTENNA VOLTAGE 
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Fig. 3.—Graphical representation of performance with and without 
automatic control. The numerals at the end of the curves indicate 
‘the number of H.F, valves to which the automatic bias is applied. 


two-electrode rectifier, on the other hand, has a practically | 


linear characteristic, ‘and the average rectified voltage is 
equal to the rectified carrier voltage. The characteristics 
of the two systems of rectification are shown in Fig. 4. 


Performance. 


A maximum variation of signal voltage in the ratio 

: 1,000 produces a variation in the rectified carrier volt- 
ae of only 1:3. ° This variation, and others due to dif- 
ferences in percentage modulation, can be compensated for 
by means of the manual volume control. 

Due to the time constant of the filter circuits, there i isa 
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effects may combine to set up 


- fier; and (3) by using separ- 


would seem to militate against 
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slight lag between the change in amplitude of the signal 
and the application of the appropriate’ grid bias ; but this 
is negligible on normal: broadcast wavelengths, where 
fading periods are usually of the order of minutes. ‘With 
the values given in Fig. 2 the time constant is 1-4oth sec., 
and the time taken to reach equilibrium approximately 
1-20th sec. This time can be further reduced, but at the 
cost of reducing the amplification of -the lowest „audio 
frequencies. | 

A special problem i is presented by this circuit in connec- 
tion with the anode current supply. When the controlled 
H.F. valves are operating. with low anode current, the 
signal carrier wave is modulated by any small fluctuations 
of anode voltage such as may be produced by the varying 
load of the audio-frequency 
amplifier. In the presence of 


a strong carrier these two TWO-ELEMENT 


RECTIFIER 
sustained low - frequency 
oscillation. This trouble 
may be obviated (1) by de- 
creasing the internal output 
impedance of the rectifier- 
filter; (2) by decreasing the- 
amplification at low fre- 
quenciés in the A.F. ampli- ` 
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Fig. 4.—Characteristics of two- 
and three-element rectifiers. 


ate rectifier filter systems to 
supply the anode currents of the radio- and audio- 
frequency amplifiers respectively. 

Finally, there is the problem of tuning-in. As reson- 
ance is approached and volume tends to increase it is auto- 
matically reduced by the grid bias, so that it is difficult 


to judge by ear when exact resonance is reached. Correct 


tuning may be observed visually, however, by connecting 
a milliammeter in the anode circuit of the first H.F. ampli- 
fier. Resonance is indicated by minimum anode current, 
and the values of the various minima serve as an indica- 
tion of relative signal strength. 

Attention is directed in the qriginal paper to British 
Patent No. 259,664 (Western Electric Co., July 14th, 
1925), which covers a similar ayia applied to super- 
heterodyne receivers. 
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TRADE NOTES. 


A Wireless Circuit Handbook. 

A useful handbook of wireless circuits 
has been issued under the well-known 
trade mark ‘ Becol.”? From a general 
description of tuning coils and their uses 
the booklet: proceeds to give details of 
special coils and circuits, including super- 
heterodyne oscillator coils, centre tapped 
aerial and anode tapped coils, and those 
wound statically. The handbook is 
obtainable, price 6d., from the British 
Ebonite Co., Ltd., Hanwell, W.7. 

o000 


In the-Shadow of 2L0. 

The fact that Messrs. Selfridge and 
Co.’s Wireless Department carry on their 
labours within 200 yards of the aerial of 


the reception of any other station. It 
is therefore remarkable that they are 
able to report reception during daylight 
hours, even when 2LO is working, of 
SGB, Langenberg, Hilversum, Radio- 
Paris, and Daventry at full loud- speaker 
strength without any sign of interference 
from 2LO. The set used is the Gecophone 
6-valve stabilised receiver, 
o000 


From the United Sta‘e3. 


‘“ Getting the Most Out of Radio” is 
the arresting title of a catalogue issued by 
Messrs. Claude Lyons, Ltd., 76, Old 
Jall Street, Liverpool, and dealing with 
the products of the General Radio Co., 
Cambridge, Mass., U.S.A. In its 72 
pages the catalogue covers practically 
every type of U.S. wireless component 
from superheterocyne transformers to 
‘“ sockets for American tubes.” 


' CATALOGUES RECEIVED. 
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The Bowyer-Lowe Co., Ltd., Radio 
Works, Letchworth, Herts. Publication 
No. 62, catalogue of radio components 
and ‘apparatus. Publication No. 63, cata- 
logue of radio receivers and accessories. 

C. A. Vandervell and Co., Ltd., Acton, 
London, W.3. Publication. No. 7, deal- 
ing with the range of C A.V. receivers, 


loud-speakers, and accessories. Also cata- 
logue of C.A.V. H.T. and L.T. radio 
accumulators. 

Benjamin Electric, Ltd., Brantwood 
Works, Tottenham, London, N.17. Leaflet 
1003, dealħng with the Benjamin anti- 
microphonic valve holder, self-contained 
rheostat, ‘“ Majestic” H T; battery elimi- 


nator, -and other accessories. 
B 34 


» 


> c — ` 
, & 


Le 


RIETER EA 


EEEE E AR 
eS ee IN HA 


ZS 1 FAY) ZB) IFA) GSVIV IL 
SU LOYD 4) DENTIST R 
UL KHAMAL E 

U a A w 4 3 ys aL aki «ff a 


gy o> i oe Ae Sha 
Fd aI r SOSE SPO 


721 


co ER Se EO Ce ee eee 
Aah TOF es. a r as eee Ee 
aba at Peis od el th Fa eS a 


A Review of the Latest Products of the Manufacturers. 


TWO H.F. EVERYMAN FORMERS. 


Since the publication in recent issues of 
the article showing the construction of a 
receiving set incorporating two H.F. 
stages, a specimen former has come to 
hand from Collinson’s Precision Screw 
Co., Ltd., Provost Works, Macdonald 
Road, Walthamstow, London, E.17, in- 
tended for use in the construction of the 
H.F. intervalve couplings. It will be 
remembered that spaces were left on the 
former at the ends of the windings to 
accommodate pin connectors, which were 
inserted through the Paxolin and 
arranged close together in line so as 
to engage on a base mounting piece. 
The new former is supplied with a brown 
bakelite moulding and Paxolin strip, 
which serves as a clamp for gripping the 
former. Pins are conveniently spaced 
along the mounting piece so as to pro- 
vide short connections to the leads from 
the windings. Pin connectors arranged in 
line, unless accurately located, will be 


found troublesome to engage in the 
sockets. 


This difficulty is avoided by the 


The new Colvern H.F. former for con- 
l structing H.F. couplings. 


use of hard spring clips in the place of 
sockets, which, being arranged alternately 
on, opposite sides of the pins, provide sure 
connection. ‘Lhe base piece is cut from 
Paxolin and supplied with tapped ebonite 
spacers and screws ready for securing to 
the baseboard. 

It will be remembered that this form of 
mount was used in the Wireless World 
Short Wave II and Short Wave III re- 
ceivers, and this former refe 
equally suited for supporting a winding 


so as to adapt the short wave sets for. 


broadcast reception. 
P 35 


In this case the 


is - therefore - 


aerial coil is removed and a tapping 

point provided some half way along the 

grid coil, to which the aerial is attached. 
o0o000 


MULLARD GRID LEAKS. 


For baseboard mounting to carry a grid 
leak resistance a bakelite moulding with 
spring clips is now available from the 
Mullard Radio Valve Co, Ltd. Being 
ribbed it will not bend under the strain 
of gripping the leak between the spring 
contacts, whilst a recess on the under- 


Mounting-piece for Mullard grid leak. 


side lifts the contact screws well away. 
and separates them by an air gap from 
the baseboard. 

Leak resistances are also available 
covering the usual range of values. Tests 
applied to two specimens verified their 
accuracy to the stated values while pass- 
ing a current far in excess of that which 
can be reached under receiving set condi- 
tions. ; 

0000 
TERRALTO LOUD-SPEAKER. 


As hard and fast rules relating to the 
underlying principles of cone loud-speaker 
design cannot be rigidly followed in 
practice, each instrument must needs be 
carefully developed mostly by observance 
of actual results. Reed, diaphragm, and 
box resonances are referred to in a pamph- 
let setting out the points of design of the 
Terralto loud-speaker, a product of R. 
Custerson, 11, Kingsville Gardens, Eastern 
Avenue, Ilford, Essex, showing that the 
manufacturer is aware of the need for 
damping out resonances, and that reson- 


ance introduced by one part of the 


apparatus must not coincide with that of 
another. i 
The loud-speaker is of the supple edge 
type and the conical diaphragm moves 
with moderate freedom. It is driven at 
its centre by a reed movement adjustable 
by a screw at the back, the screw 
giving a good control of the dia- 
phragm setting. The loud-speaker can 


be brought to a sensitive condition when 
the reed is near to the magnet poles 
without difficulty and the adjustment re- 
mains. Satisfactory response in the base 
register must be obtained by creating a 
slight base resonance. Although a good 
response is given in the base, resonance 
is not sharply defined, and there is no’ 
tendency towards the “woolly” effect 
which sometimes results from a sharply 
defined base resonance. | | 

The instrument is sensitive and will 
give a loud signal on small input, such 
as might be obtained from a two-valve 
set at 15 miles from a main station. On 
liberal input the loud-speaker may be- 
come overloaded, though for ordinary home 
conditions excessively loud reproduction 
may not be required. Its tone 1s pleasing 
and speech is crisp. Unlike many other 
cone type loud-speakers no grille is fitted, 
the manufacturer considering an un- 
obstructed diaphragm to be advantageous 


A new cone type loud-speaker, the Ter- 


ralto. The diaphragm is of the exposed 
form Instead of the more usual arrange- 
ment where the diaphragm is accom- 
modated behind a grille. 

Contained in an oak cabinet in the style 
shown, the instrument is offered at 
£3 17s. 6d., and the satisfactory per- 
formance, together with. the guod appear- 
ance and finish of this loud-speaker, com- 
pares favourably with many vthers of 
more expensive design. Another model is 
available of the same general dimensions 
finished in Chippendale style with 
‘quartered mahogany veneer, 
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“The Wireless World” Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the department, which are printed below; these must 


be strictly enforced, .in the interest of readers themselves. 


A. selection of queries of. general 


interest is dealt with below, in some cases at greater length than would be possible in a letter. 


Increasing the Output of the H.T. 
Trickle Charger. 


Can you tell me in what way to increase 
the output of the “H.T. Trickle 
Charger”? described in your August 
3rd issue? The output stated in the 
article is 20 milliamperes, but I wish 
to have an output of 100 milli- 
amperes, L. T. R. 

The output, of course, can be increased 
bv lowering the value of the external 
piate circuit resistance and increasing 
the filament temperature, but this is not 
recommended, as it will speedily ruin the 
rectifying valve. The only manner in 
which you could obtain the output re- 
quired would be to use several of these 
valves in parallel, but of course you 
could no longer use the original type of 
filament transformer, and would have to 
obtain one giving a secondary output of 
about 5 amperes at 6 volts. This would 
be a very uneconomical way of accom- 
plishing your object, however, and it 
would be far better to abandon the idea 

of using this charger and invest in a 

charger using an “arc ” rectifying valve. 
| 0000 

Adding Reaction to the “* Everyman 

Four.” 


Cun you tell me in what manner to add 
reaction to the “Everyman Four” 
receiver? N. G. L. 

If you mean that you require reaction 
on the normal broadcast wavelengths, 
this can be obtained by slightly deneutral- 
ising as explained by the author on 
page 19 of the ‘“ Everyman Four ” book. 

If, however, your desire is to add re- 

action on the long wavelengths, you 

should turn to page 289 of the 

August 3lst issue, where a diagram and 

full instructions are given. 

0000 


Counterpoise for Reducing Interference. 
I find that reception of the local broad- 
cast station t3 badly interfered with 
by the electric tramways which pass 
near my house. Can you suggest 
any means of overcoming this diffi- 
culty, please? G H. 
It is not possible to eliminate entirely 
this type of interference at the receiving 
end, but it can be reduced by employing 
a counterpoise in place of the usual earth. 


RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 


Letters must be concisely worded and headed 


“Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
Separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com” 
plete receivers cannot be given; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 

(4.) Practical wiring plans cannot be 
supplied or considered. 

(5.) Designs for components such as L.F. 


chokes, power transformers, etc., cannot be 
supplied. 


(6.) Queries arising from the construction © 


or operation of receivers must be confined to 
constructional sets described in “The Wireless 
World” or to 
receivers. 


Readers desiring information on matters — 


beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 


` ing subjects to be treated in future articles o 


paragraphs. : 


~The counterpoise should consist of a 


number of wires stretching below the 
aerial and at about 6ft. or so from the 
ground. It will be necessary to pay the 
same attention to the insulation of these 
wires as would be given to an aerial, and 
a well-insulated lead should be taken 
from one end, where the wires should be 
joined together, to the earth terminal of 


the receiver. 
0000 


Valves for the “ Exhibition Five.” 


I should be obliged if you would inform 
me which of the Marconi 6-volt valves 
would give the best results in the 
“Exhibition Fire” receiver. 

W 


In the two H.F. positions you could 
not do better than use the D.E.L.610 
valves, but for the detector a high- 
impedance valve is recommended, such as 
the D.E.H.610. The first L.F. valve is 
transformer coupled to the last stage, 
so that in the fourth position a medium 


standard manufacturers’ | 


‘impedance valve, such as the D.E.L.610, 


should be’employed. In the last stage a 
good ‘power or super power valve is re- 
-commended, and either the D.E.5A, with 
about 150 volts H.T., or the L.S.5A, 


with 200 volts or more, must be used. 
. ae -< o 


000 
Using Telephones with a Gramophone 
“ Pick-up.” 
I have purchased a gramophone “ pick- 
up” which, used in conjunction 


with the amplifier of my wireless te- 
ceiver, gives me excellent results on 
the loud-speaker. I desire, howeter, 
to try the effect of listening to gramo- 
phone music by means of headphones, 
but am not sure tn what manner to 
do this, since I find that the volume 
on the telephones tg overpowering 
-even when using one valve only. 
Th A: = M. A. R. 
In the case of most gramophone pick- 


` ups it will be found that no amplifier of 


any description is needed in order to ob- 
tain good signals on the headphones, it 
being only necessary to connect them to 
the two terminals on the pick-up device. 
You will find that in most cases the 
strength will-be equal to that generally 
known as “good crystal” strength, or 
even in some cases it will be equal to 


‘* one-valve ”? strength.. 
` 0000 


“The Wireless World” Regional 
Receiver. 


I desire to build a receiver which will 
bring in a very large number of Con- 
tinental stations on the headphones, 
it being essential that the receiver 
be selective, capable of bringing in 
both long- and short-wave stations, 
at the same time productive of good 
quality. . F. M. 

We advise you, under the circum- 
stances, to construct The Wireless World 

Regional Receiver, described in the issues 

of August llth and 24th. This receiver 

employs one efficient H.F. stage, optional 
loose coupling, anode bend detector, and 
one L.F. stage which is resistance coupled, 
and should therefore be quite suitable. 

It would, of course, receive several 

stations at lond-speaker strength, but. if 

telephones only are desired use could be 
made of the volume control. On no 
account must the L.F. stage be cut out. 
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IDENTIFYING STATIONS. 


E have on many occasions drawn attention 
to the difficulty of identifying the various 
Continental broadcast transmitting sta- 
tions and have recommended that each 
station should transmit some identifying 
signal at frequent intervals between the 
items of its programme. There was a 

time when British stations gave their names and call-signs 
far more frequently than they do at present. In some 
cases, in fact, no announcement of the kind comes through 
except at the beginning of a programme or a definite 
section of a programme. | 


Futility of Present Signals. 


Many of the Continental stations have adopted 


some form of identification signal, but in nearly all- 


cases this is employed either at the commencement 
of the evening’s programme or at the conclusion 
of it, and one may listen in vain for some means other 
than wavelength to identify a station whilst the programme 
is being put out. Wavelengths are now agreed upon inter- 
nationally, and it seems very desirable in the interests of 


all listeners that some ready means of identifying every 


transmitter should. be introduced. At present there seems 
to be no system of any kind adopted, but each station 
appears to choose haphazard some identifying signal which 
may or may not be very similar and easily confused with 
that of another station. Thus we find that many of the 


.stations in Germany use the ticking of a metronome, ap- 


parently with the idea of providing a signal of identifica- 


‘tion, but since so many stations use it, it is almost useless 


for, this purpose. A gong is popular with several other 


stations; and chimes and bells also take their place indis- 


criminately in the selection of a suitable signal. Many 
people have complained ‘that the tuning-in signal used by 
our own stations is so painful to listen to that by the time 
the programme comes on they have lost their sympathy 
with broadcasting for the rest of the evening. 

What we should like to see, or perhaps more correctly 


we should say hear, would be a distinctive signal for every 
broadcasting station in Europe which came on automatic- 
ally during the intervals between items of the programme. 


A New System Suggested. 


Probably all stations now adopt a method whereby, when 
an item has been completed in the studio, the microphone 
is switched off until the next item is ready to be broadcast. 
It would be a very. simple matter to arrange that when this 
switch is actuated it brings into operation automatically an 
announcement which would . identify the transmitter. 
Those who have used the ordinary telephone service in 
Paris will recollect that where instructions are to be given 
to the user to the effect, say, that a subscriber with whom 
it is desired to'be connected has changed his telephone 
number, this information is not given over the ’phone by 


` the telephone operator herself, but the operator switches on 


to an automatic transmitter which transmits the instructions 
continuously. | | l l 

With this same system applied to broadcasting, we 
would have an automatic transmitter saying continuously 
“This is 2LO, the London station,’’ or some similar 
phrase, and this would be repeated continuously between 
items. If some such system could be adopted by inter- 
national agreement amongst all the European broadcasting 
stations it would add very much to the interest of the 
listener and would be far more in keeping with the general 
progress towards uniformity which the International 
European Broadcasting Conferences of the past have. 
already done so much to bring about. 7 

It is impossible to deny that the interest of listening to 
foreign programmes is steadily growing. There is an in- 
creasing demand for selective receivers, and the introduc- 
tion of the Regional Scheme here will certainly add to the 
choice of programmes available to those with such sets, 
whilst it is hoped that the scheme will also clear the ether 
to a certain exterit, so as to facilitate reception of the 
Continental stations. To most people foreign stations 
to-day are only ar alternative programme, and to be able 
to identify the origin of the transmissions would add 
enormously to the interest in them. | 
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Four ” receiver at the time of writing (some 16 months 

after the original publication of its description) shows 
no sign of waning; on the contrary, it is certain that a 
larger number of these sets is being built to-day than at 
the corresponding period of tast year. One may well 
ask why this set occupies a position which is probably 
unique among those presented to home constructors; the 
answer to the question is undoubtedly summed up in the 
words ‘‘ H.F. amplification.’’ Never before has a de- 
sign been offered where definite figures of performance 
in this respect were given, and it.is safe to say that the 
set has introduced many amateurs to real high-frequency 
magnification, as opposed to that obtained by reaction, 
for the first time. The transformers used in the original 
recelver were, however, of such exceptional design that 
there was a natural reluctance to run any risk of impair- 
ing their efficiency by making provision for interchange- 
ability ; consequently, long waves could only be received 


ie is significant that the popularity of the ‘‘ Everyman 


by eliniinating the high-frequency amplifier and inserting 


a loading coil in the detector valve grid circuit. Thus, 


d- 


SCREEN 
0-0005 mfd 
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0:0005 mfd 


Fig. 1.—The 


250000 Q 


circuit diagram, showing optional tuned aerial circuit in dotted lines. 


as far as these long waves are concerned, neither sensi- 
tivity nor selectivity were of a high-order. 

Unfortunately, there is a very real need for a receiver 
which is equally effective on long as well as on medium 
waves, more particularly around our Morse-infested 
coasts ; the writer has been at some pains to devise coup- 
lings to meet this need, and at the same time to retain 
the efficiency of the ‘‘ Everyman Four ’’ transformer on 
the normal broadcasting waveband. He is satisfied that 
the H.F. transformers designed by him for the ‘‘ Re- 
gional Receiver’?! fulfil this requirement; any falling- 
off that there may be is not aurally appreciable. 

It is hoped that the present article will serve a two- 


fold purpose. In the first place, it is intended that it - 


may show how an efficient 4-valve receiver in keeping 

with the best modern practice may, by careful choice of 

coniponents, be constructed at low cost and with a mini- 

mum of trouble. Secondly, the design may well serve as 

a basis both for those wishing to use up an existing stock 

of components, and for those having their own ideas on 
1 Thé Wireless World. Aug. 17th and 24th, 1927. 
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The lettering of components corresponds 


with that on the practical wiring plan and in the text. 
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Wireless World Standard Four.— 

set construction to whom expense is not of first import- 
ance. 

A description of the receiver may well be preceded by 

a brief description of its capabilities and limitations. 
The question of selectivity is all-important, and it should 
be definitely stated ‘hat at a distance of less than three 
miles it must be expected that signals from a powerful 
station. will ‘‘ spread ” over a sufficiently wide waveband 
_ to restrict considerably the number of stations receivable 
without interference. This holds good for any “‘ single 
H.F.” set, and the only remedy is to take advantage of 
the filtering effect of a second H.F. amplifier. However, 
the ‘‘ spreading’’ of the local transmission falls off 
rapidly with increase of distance, and under average con- 
ditions at five miles or over the selectivity miay be con- 
sidered as sufficient ; in any case it is not practicable to 
increase it appreciably without introducing various 
undesirable complications. 


A ‘s Standard ’’ Circuit. 


The sensitivity is such that under average conditions 
any transmission which is sufficiently free of ‘‘ mush,” 
atmospherics, ,or Morse interference to be worth while 
hearing may be received at loud-speaker strength. 
mittedly, conditions do sometimes exist when advantage 
may be taken of almost unlimited sensitivity, but such 
occasions are infrequent. Furthermore, when local con- 
ditions are really bad, perhaps by reason of an indifferent 
aerial-earth system, a big ‘‘ bag ”’ of stations must not 
be expected unless the unfortunate enthusiast thus 
situated is willing to provide himself with something 
much more ambitious than a four-valve receiver. 

The circuit is the well-tried combination of H.F. ampli- 
fier, anode bend detector, and resistance- and trans- 
former-coupled L.F. amplifiers (in that order), and is 
given in Fig. 1. It is intended that the aerial shall 
nermally be tapped to a point on the first grid coil near 
its low-potential end to form an “ untuned ” coupling, 
thus keeping the number of tuning controls down to two. 
For those who do not object to a third control, provision 
is made for a separately tuned aerial circuit by mounting 
a holder for a coil (I.,) which may be variably coupled 
to the grid inductance (L,) and tuned by an external 


Ad- 


. with good quality reproduction. 
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condenser. It is realised that this arrangement has a 
limited appeal, but it has distinct advantages, particu- 
larly on the long waves. 

The high-frequency transformer has already been dis- 
cussed, and will be referred to again later. Following 
the usual practice, it is shielded from the grid coil by a 


Fig. 2.—Details of the ebonite mionnt for grid resistances and plug 
6 


ets. 


vertical metal screen. Detector grid bias may be accu- 
rately adjusted by means of a potentiometer in conjunc- 
tion with two dry cells; this valve is coupled to the first 
L.F. amplifier by a resistance of a value giving what 
appears to be the best possible amplification combined 
Similarly, an anode by- 
pass condenser (C,) of 0.0001 mfd. has been chosen as 
providing an H.F. path of sufficiently low reactance for 
good detection without appreciably lowering response on 
the upper register, although with certain loud-speakers it 
may be found desirable to reduce this capacity to 0.00005 
mfd. 

With really effective H.F. amplification, it seems that. 
a very large number—probably the majority—of wireless 
users can obtain from their nearest station sufficient 
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. Front view of the receiver with valves 


and H.F. transformer in position. 
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Fig. 3.—Layout. of components on the baseboard. 


volume, or, at any rate, all the volume with which their 


output valves are capable of dealing, by the use of a- 


single L.F. stage, although such an arrangement is un- 
suitable for loud-speaker reproduction of distant stations. 
It was therefore obvious that some means of eliminating 
the second L.F. valve was desirable. The writer, 
realising that L.F. oscillation is an all-too-prevalent 
trouble at the present time, was unwilling to introduce 
any complicated switching device which might provoke 
this condition, and compromised on a simple plug-and- 
socket arrangement which introduces no undesirable inter- 
stage couplings. Its operation will be understood with- 
out difficulty ; when bridging connectors are joined between 
sockets B, C, and D, E, all four valves are in circuit, 
while to eliminate the first L.F. amplifier these links are 
iemoved, and B and E are connected together. It will 
be observed that the last valve V,, presumably specially 
‘suited for the output, remains in this position, while its 
grid is now biassed through the lead marked G.B.3, 
which must accordingly be moved to the tapping point 
on the grid battery normally occupied by the G.B.4 
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plug when all valves are in use. The grid bias battery 


must therefore be in an accessible position. 


Separate filament rheostats are fitted for each valve, 
but are not, generally speaking, necessary with many 
modern valves, except, perhaps, for the H.F. amplifier. 
where adjustment of L.T. current affords a good volume 
control. If they are omitted, a separate switch must be 
fitted for V,; in order that its filament may be extin- 
guished when it is out of circuit. An L.T. on-off 
switch is already included. 


Constructional Details. 


A common H.T. voltage for all valves is regarded as 
suitable where the user intends to limit himself to some 
120 volts, but where a greater pressure is to be applied 
to the output valve an extra connection should be added. 

The baseboard, of dimensions as shown in Fig. 3, is 
fitted on its underside with three transverse battens 
measuring rin. square, and the open space at the front is 
covered in with a strip of ebonite (details in Fig. 4) 
which carries the loud-speaker terminals and switch. 

, Another smal] ebonite panel 
is screwed to the rear edge, 
and on it are mounted the 


ae oe —— E NE three ‘‘Eelex’’ terminals 
“C 1 & yy rc for alternative aerial and 

EC: 1 . ae o D Cà earth connections. These 
R ' terminals have a socket fit- 

ra a b M oO C S > = s S 

, av 2 a ting, and so lend themselve 


Fig. 4.—Drilling details of ebonite terminal panels. A, 1/4in. dia.; B, 3/16in. dia.; C, 1/8in. dia.;' 
countersunk for No. 4 wood screws. 


particularly well to use in 
these positions, as the ex- 
ternal aerial tuning con- 
denser (when adopted) may 
be fitted with flexible leads 
and plugs for insertion into 
the sockets marked A, and 
The panel, on which are 
mounted the variable con- 
densers, is cut from three- 
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ply woed din. in thickness to 
dimensions given in Fig. 5. 
It is supported by screws 
passing into the front edge of 
the baseboard and also by 
the screen, which is a rect- 
angular sheet of No. 18 
gauge aluminium with front 
and lower edges bent over at 
right angles for screwing to 8° 
panel and baseboard. 

‘The construction of the 
ebonite base carrying the 
grid leak (R,), the damping 
resistance (R,), and the 
sockets B, C, is shown in 
Fig. 2. It is raised above 
the baseboard by two ebonite 
tube distance pieces through 
which the securing screws 

.are passed. The other base 
for sockets D, E, in the out- 
put valve grid circuit, mea- 
sures Iin. by #in., and is 
mounted -on a single distance 
piece. 

An examination of Fig. 7 will show that three ebonite 
blocks fitted with double-ended soldering tags for con- 
nection to the battery leads are screwed to the underside 
of the baseboard. Although their use makes for a neater 
finish, they are not essential, as the external leads may 
be joined to appropriate points on the wiring. It should 
be noted that the grid bias lead for the output valve is 
passed from the transformer secondary through the base- 
board and thence out to the battery; it is not joined to 
a soldering tag. i 
` The mounting of components on the underside of the 
baseboard will be evident from Fig. 7. The grid bias 
cells are secured by means of loops of wire fitted with 
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Fig. 5.—Drilling details of the wooden front panel. 
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A, 3/8in. dia.; B, 1/8in, dia., countersunk for 
No. 4. wood screws. 


eyes through which screws are passed into the 
wood. . 

_ There is considerable latitude in the choice of coils, 
although naturally results will depend largely on their 
efficiency. From the designs which have appeared re- 
cently in this journal, those for the ‘‘ Regional Re- 
ceiver ’’ already mentioned are specially recommended. 
These are now made by a number of firms, the actual 
specimens illustrated and used in tests being products of 
Messrs. Wright and Weaire. The H.F. transformers 
described by. the present writer, in collaboration with 
N. P. Vincer-Minter, in connection with the ‘‘ All Wave - 
Four ’? + would also be suitable. Winding details of 
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LIST OF PARTS. 


1 Grid leak 2 megs. 
Bromley, Kent). | 

1 Resistance, 0.25 meg. (Graham Farish). . 

1 Condenser, 0.0001 mfd. (Graham Farish). 

1 Condenser. 0.005 mfd. (Graham Farish). 

1 L.F. transformer (R.I.-Varley). 

1 Single coil holder (Athol). 

4 “ Aermonic” valve holders (Christie). 

1 Condenser, 2 mfd. (T.C.C.) 

1 Condenser, 0.25 mfd. (T.C.C.). 

1 Condenser, 0.5 mfd. (T.C.C,). 

1 Condenser, neutralising (Jackson Bros.). 


(Graham Farish, 17, Mason's Hill, 


2 Filament enida, 6 ohms. “ , Våristor” 44 ‘(Bedford Elec. 
Radio Co., Campbell Road, Bedford). 

2 Filament rheostats, 20 ohms “ Varistor” (Bedford Elec. & 
Radio Co.). 

1 Baseboard mounting porcelain potentiometer (Igranic). 

1 Anode resistance, 250,000 ohms, wire wound, with base 
(Mullard). 

8 Dry cells, U.9 type (Ever Ready). 

2 Variable condensers, 0.0005 (Burton). 

1 On-off switch (Wright & Weaire). 

5 “Eelex” indicating terminals \J. J. Eastick id Sons, 118, 
Bunhill Row, London E.C. 1). 

4 Sockets and plugs (Eastick). 


Approximate price, excluding coils and accessories, £4 5s. od. 
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all these coils will be reprinted in next week’s issue. It 
is felt that the essentials of H.F. transformer construc- 
tion have been dealt with-so extensively that many 


readers, even when lacking adequate workshop facilities, 
but desirous of raking their own components, will be. 


able to devise a method of construction to suit the means 
at their disposal. As a guide, the descriptions of the 
coils already mentioned should be studied. It may be 
added that the aerial-grid inductance should be of reason- 
ably low H.F. resistance, and may be wound in any 
convenient manner. Ior both long and short waves the 
aerial tapping should be made at a point which will in- 
clude about one-sixth of the total number of turns be- 
tween this junction and the earthed end. Referring to 
the ‘* Regional ’’ long-wave coils, it is useful to know 


that expense’*may be reduced considerably, without any. 


very great sacrifice in efficiency, by winding the secon- 
daries with No. 30 D.C.C. wire in place of Litz; con- 
struction is simplified by reducing the number of slots to 
10, each containing 25 turns. 

The choice of valves is always an important matter 
which should receive careful attention if best results 


—_—_——_ 


Fig. 6.—The practical wiring pran, 
the baseboard. The lettering a, 


are to be obtained. As an H.F. amplifier, a 20,000- 
ohm valve (this impedance will be accompanied by a 
voltage factor of about 20) is the best for all-round work. 
In this class we have the Cossor 610 H.F., Mullard 
P.M.5X, Six Sixty S.S.12, etc. In the immediate 


neighbourhood of a powerful station much better selec- 


‘N 


A 


OP AC 


This should be considered in conjunction with Fig. 7, which Shows the underside of. 
b, c, etc., on leads passing through 


e board corresponds with that in the latter diagram, 
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tivity is obtainable from a 50,000 ‘‘ R.C.” type; the 
Cosmos S.P.50B, with no grid bias, works particularly 


well under these conditions. As a detector, it is intended 
that 2 60,000 or 70,000-0hm valve should be used. 
Among others suitable are the Marconi or Osram 
D.E.H.610, Mullard P.M.5B, Cossor 610 R.C., ete. 


The first stage L.F. valve should not have an imped- 
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loudness. . The balancing capacity should now be ad- 
justed till signals disappear, or, at any rate, are reduced | 
to a minimum, after which both circuits are retuned, and 
a further neutralising adjustment is made, if necessary, 


View from the rear. The optional aerial coil is inserted in its holder. 


ance greatly in excess of 20,000 ohms ; most of the valves 
mentioned as H.F. amplifiers fulfil this requirement, 
with the addition of the Marconi or Osram D.E.L.610. 
The choice of an output valve will, as usual, be a matter 
to be decided by the user’s facilities for supplying anode 
current, and his requirements as to volume. 

Preliminary adjustments may well be made with only 
one L.F. stage; it should not be forgotten that, as 
already. stated, the G.B.3 plug should be moved to a 


suitable negative tapping on the battery for biassing the . 


output valve. Where a really large input from a near- 
by station is available, the H.F. stage may be balanced 
by switching out the first valve and, with neutralising 
condenser set at minimum, tuning in signals to maximum 


to eliminate any signals which may be heard. Alter- 
natively, the set may be balanced with the H.F. valve in 
operation (voz on signals from the local station, and pre- 
ferably out of broadcasting hours, please !). Again, 
with zero neutralising capacity, a transmission should be 
tuned in, when, if everything is in order, uncontrollable 
oscillation will normally be produced. N.C. should 
now be rotated till apparent stability is obtained, after 
which the tuning operation should be repeated, following 
this by a further slight adjustment of the balancing con- 
denser; incidentally, it will be observed that this 1s 
mounted in such a position that it is most easily operated 
with the help of a screwdriver, the blade of which is 
inserted in a slot cut in its controlling Knob. 


Fig. 7.—Wiring on the underside of the baseboard. 
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step 
conélensers. 


Before attempting to. receive distant stations, it is 
necessary to adjust the grid. potentiometer; this opera- 
tion should be carried out while listening to weak signals, 
and, with 120 volts H.T., it will generally be found 
that nearly two volts negative will be required for best 


detection. 


IDENTIFICATION SIGNALS. 


is carried out by rotating the üo con- 
denser dials simultaneously so that the circuits remain 
more or less in tune with each other; normally it will 
be found that the dial readings are approximately ‘‘ in 
over the greater part of the tuning scales of the 
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The modifications necessary when it is desired to build 


up the receiver in the conventional manner in an Ameri- 
can type of cabinet will be fairly obvious. 
measuring 26in. by 8in. will be required, and in addi- 
tion to the two variable condensers (which will occupy the 
same positions as at present) the potentiometer and H.F. 


A panel 


filament rheostat R, may be moved on to it from the 


baseboard. 


By slightly altering the positions of R, and R, it 15 
possible to accommodate a choke-condenser filter or out- 
put transformer; some device of this kind is generally 
recommended nowadays, 


particularly when the output 


valve is of low. impedance. l 7 


- 


ORRE and Interval Signals of European Broadcasting Stations. 


Below is published a list of identification signals transmitted by a number of the European stations. 
Identifying stations forms the subject of editorial comment elsewhere in this issue, where it is 
pointed out that there is a need for international agreement on the type of identifying signal, and 
that the signal should be transmitted far more frequently than at present. Many of the stations 
are now using identification signals so similar in character that confusion arises as to identity. 


Berlin. Witzleben, 483.9 metres, 4 kW. 
© Interval signal: A clock chimes the 

hour. 

Berne. 411 metres, 
signal: Notes 
tuning note. Interval signal:- Each 
item preceded by two strokes and 
concluded with one stroke of a gong. 

Bratislava | (Pressburg), Czechoslovakia. 
263.2 metres, 4 . Interval 
signal: Tour bells (F A C C). 

Breslau. 322.6 metres, 4 kW. Interval 
signal: (Occasional) metronome. 

Brussels. Radio Belgique, 508.5 metres, 
1.5 kW. Opening signal: Whistle. 

Budapest, Hungary. 555.6 metres, 
2 kW. Opening signal: —.—.—. 
on two notes (the dots being on a 
slightly higher note). 


1.5 kW. Opening 


Cadiz. EAJ3, 400 metres, § kW. 
Opening signal: Metronome. 
Copenhagen. 337 metres, 3 kW. Open- 


ing signal: Three strokes on a gong. 
Dublin. 2RN, 319.1 metres, 145 kW. 
Ovening sional: Tonine note. 
Frankfort-on-Main. 428.6 metres, 4 kW. 
Opening signal: Three strokes on 
gong. Interval signal: Metronome. 
Geneva. 760 metres, $ kW. Opening 


signal: A long whistle repeated three 
times. 

Graz, Austria. 357.1 metres, $ kW. 
Opening signal: Series of Vs 


(...—) in Morse. Interval signal: 
Metronome or K (—.—) in Morse. 
Hamburg. 394.7 metres, 4 kW. Open- 
ing signal: HA (.....—) in Morse. 
Interval signals: Strokes on gong to 


indicate length of interval in 
minutes, followed by metronome. 
Hanover. 297 metres, 3 kW. Interval 


signals: Strokes on gong to indicate 
length of interval in minutes, fol- 


lowed by HR (.... .—.) in Morse. ` 
Innsbruck,  Anstria. 294.1 metres, 
$ kW Interval signal: Metronome. 
Kiel, 254.2 -metres. 3 kW. = Interval 
signal: KL (—.— .—..) in Morse. 


Gong hetween the items. 


on a post-horn or 


Klagenfurt, Austria. 272.7 metres, 3 kW. 
Interval signal: Metronome. 

Königsberg. 329.7 metres, 1 kW. In- 
terval signal: Metronome. 

Kénigswusterhausen. 1,250 metres. 8 
kW. Opening signal - Metronome and 
call. Interval signal: Metronome and 
call. 

Kovno, Lithuania. 
Interval signal: Strokes on a gong. 

Langenberg, Germany. 466.8 metres, 25 


kW. Opening signal: Chimes, four 
- bells. Interval signal: U (..—) in 

Morse. — ` 
Lausanne. 680 metres, } kW. Opening 

signal : Chimes, followed by carillon. 


Leipzig. 26058 metres, 4 kW. Interval 
signal: Metronome or, when relaying 
Dresden, DR (— .—.) in Morse. 

Leningrad. RA42, 1,000 metres, 10 kW. 
Opening signal: Gong or chimes, 

Lyons. PTT, 476.2 metres, 1 kW. In- 
terval signal : (Occasionally) a bell. 

Madrid. EAJ7 (Union Radio), 375 
metres, 3 kW.. Opening signal: A 
bugle-like call of three or. four notes 
or a few chords on a piano. 


Marseilles. 309.3 metres, $ kW. Open- 
ing pent: A few bars of old folk 
son 

Milan. “1 MI, 515.8 metres, 1$ kW. 
Opening signal: Tuning note. 

Munich. 535.7 metres, 4 kW. Opening 
signal: MUNG (—— — — 
— — .) in Morse, followed by three 
notes (A, F sharp, D). Interval 
signal: The same. 

Münster. 241.9 metres, 14 kW. Opening 
signal: Gong and MS (—— ...) in. 


Morse, at intervals of five seconds. 
Interval signal: U (..—) in Morse 
when relaying Langenhberg. 

Naples. 1NA, 3533.3 metres, 15 kW. 
Opening signal: Oscillating valve. 
Interval signal: Metronome. 

Paris. Eiffel Tower, 2.650 metres, 5 kW. 
Opening signal: A series of seconds 
counted in French. 


2,000 metres, 15 kW. 


Paris. Radio Paris, 1,750 metres, 8 kW. 
Opening signal: Electric gong at 12.30 
and 8.50 p.m. and studio clock chimes 
at the full hour. 

Rome. 1 RO, 450 metres, 3 kW. Open- 
ing signal : Oscillating valve, followed 
by ‘“ Pronto.” Interval signal : Trum- 
pet call and ‘‘ Radio Roma.” ` 

Stockholm.. 454.5 metres, 14 kW. Open- 
ing signal: Swedish folk- -songs played 
on a spinet. Interval signal: Rapid 
ringing of a bell. 


Stuttgart. 379.7 metres, 4 kW. Opening 
signal: Three notes (0, D, G) and 
metronome. Interva signal: The 
same. O: 

Toulouse. 391 metres, 3 kW. - Interval 
signal: Metronome. 

Vienna. Stubenring, 577 metres, 3 kW.; 


Rosenhuegel, 517.2 metres, 5 kW. 
_ Opening signal: V (...—) in Morse. 
Interval signal : Metronome. 

Warsaw. 1,111.1 metres, 10 kW. Open- 
ing signal: W (.——) in Morse. 
Interval signal: The same. 

Zagreb, Yugo-Slavia. 310 metres, 4 kW. 
Onening sional: Metronome. Interval 
signal : Two strokes on belL 

Zurich. 588.2 metres, 15 kW. Interval 
signal: Gong. 


CATALOGUES RECEIVED. 


C. S. Dunham, Elm Works, Brixton 
Hill, London, S.W.2. . Catalogue of wire- 


less instruments (ninth édition) for season 
1927-28 

W. G. Pye and Co.. Granta Works, 

Cambridge. Catalogue of Pye valve re 
ceivers. 
“ Carborundum Co., Ltd., Trafford Paik. 
Manchester.’ Illustrated leaflet dealing 
with the: carborundum stabilising de- 
tector unit. 

M.P.A. Wireless, 62, Conduit Street. 
London, W.1. Coloured folders des*t'p- 
tive of the M.P.A. reproducers 4 
broadcast receivers. 
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Aids to Better 
Reception. 


A PLEA FOR WORKMANSHIP. 


T is probably sound advice to begin: 
ners to suggest that the need for 
good workmanship increases with lack 
of knowledge and experience. We see 
photographs of successful apparatus 
. (sometimes even transmitters) assem- 
bled in a rough and apparently hap- 
hazard manner, and are perhaps in- 
clined to doubt the correctness of this 
advice, but a little consideration will 
show that it is justified. The expert 
or experienced amateur may tie to- 
gether his components with string, but 
close examination will prohably reveal 
the fact that this indifferent insulator 
is so arranged that points at equal low 
potential are bridged by it. If the 
beginner attempts to proceed in this 
manner difficulties are almost invari- 
ably encountered, because his lack of 
experience does not allow him to exer- 
cise discrimination as to where liber- 
ties may be taken. 

Smnilarly, the expert is in a posi- 
tion to know where it is possible to use 
cheap and poorly designed compo- 
nents without running the risk of in- 
troducing serious losses and general 
inefficiency ; these economies are likely 
to lead to disappointment for the be- 

-ginner, who would be wise to confine 


himself—until he has acquired expe- 


rience—to comparatively simple cir- 
cuits, using only components of reli- 
able manufacture. 

5 0000 


ANOTHER VOLUME CONTROL. 


ifs is not generally realised that - 


volume can be reduced by increas- 
ing the bias of an anode bend detector 
= valve by the application of an excess 
= negative voltage over and above that 


required for best rectification. Pro- 


vided that the L.F. part of the set is 
correctly designed, so that it is nor- 


mally not overloaded by an H.F. in- 
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put sufficient to give good detection, 
there is no reason why this method 
should introduce appreciable distor- 
tion. | 

When potentiometer control is fitted 
a record should be kept of the dial 
reading corresponding with the posi- 
tion for best rectification, and the 
negative end of the scale should also 
be. marked in order to prevent the 
possibility of accidentally applying a 
positive potential, which will impair 
quality. | 

The method in question may easily 
be applied to the control of volume 
from a distant point; provided that 
a large by-pass condenser is inserted 
between the low-potential end of the 
tuned circuit and negative filament, 


- 
a> 
< 
> 
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a> 
a 
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EXTENSION LEADS, 
( 


POTS 


Fig. 1.—Distant control of volume by vary- 
ing the detector valve bias. 
there is no objection to extending the 
potentiometer leads. The connec- 
tions are shown’ in Fig. r, in which 
the by-pass condenser mentioned 
above is shown at C; it may have a 
capacity of some 0.25 mfd. l 


It may be added that when the 
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Simple Circuit 
Theory. 


method suggested is adopted it is often 
desirable to add another cell to the 
number specified in constructional 
articles for the detector grid circuit, 
in order that sufficient negative volt- 
age may be applied for adequate re- 


duction in the rectified output of very 


strong signals. 
ooo0oo0 


CHOOSING A VALVE. 


XPERIMENTERS and 

‘amateurs in this country are 
fortunate in having a wide choice of 
valves—probably wider than in any 
other country. Almost every manu: 
facturer produces a type particularly 
suited for some special function 
which in many cases has more or less 
exclusive characteristics. Users 
should accordingly not hesitate to 
mix the products of various makers 
if by doing so they may more nearly 
approach the ideals laid down in the ` 
various constructional articles. 


tome] 00 ! 
ANODE BEND FOR VOLUME. . 


HERE can be no doubt that, 
considered purely from the 
point of view of detection, the leaky- 


.grid-condenser detector is more sensi- 


tive than the rival anode-bend recti- 
fier. This latter, however, imposes 
no damping on the circuits with 


which it is associated, and, if re- 


action is ruled out—there is a dis- 
tinct tendency to do so in modern 
receivers—it is probably correct to 
that it is as sensitive when 
judged by results. However, it is 
not the purpose of this paragraph to 
discuss the relative merits of the two 
systems, but to point out that when 
there is superabundant H.F. input 
from the aerial (this condition will 
generally obtain in the immediate 
vicinity of a broadcasting station) it 


752 


is certain that the anode bend detec- 
tor will be better capable of handling 
this input, and, assuming a two- 
vałve set with detector and L.F. 
amplifier, it will actually deliver 


greater volume. 
0000 


SWITCH CHANGE-OVER. 


HE Hartley circuit has so many 

advantages from the point of 
view of easy wave-band change that 
it cannot be ignored in the design of 
a receiver in which it is desired to 
change from one wave-band to 
another, or even from one station to 
another, by the movement of a 
switch. The fundamental circuit of 


Fig. 2.—Skeleton diagram showing essen- 
tials of the Hartley detector circuit with 
anode rectification, 


a Hartley detector is shown in Fig. 2, 
from which it will be seen that a 
single centre-tapped coil serves the 
dual purpose of tuning and reaction 
inductances. Although the -whole 
coil is shunted by a variable con- 
denser, only one half of it is con- 
nected between grid and filament of 
the detector valve; the other half may 
be considered as the reaction winding. 
Regencration is controlled by means 
of a variable condenser, which should 
have a small capacity. If aerial 
damping is low, some 50 micro-mfds. 
(0.00005 mfd.) will be sufficient, but 
to be on the safe side it is suggested 
that a maximunt capacity of o.ooo1 
mfd. should be used. A condenser 
with a low minimum may be chosen 
with advantage. The condenser C, 
although it has an effect on tuning, 
should be regarded rather as a control 
of aerial coupling; it will be found 
that the amount of capacity necessary 
to produce reaction will decrease with 
the reductions of capacity of con- 
denser C. 


The circuit diagram of a complete 


three-valve receiver which is recom- 
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mended for good-quality loud-speaker 


reproduction in localities where 
medium sensitivity combined with no 
very high degree of selectivity is 
necessary is shown in Fig. 3, in 
which are marked suggested values 
for the majority of the components. 
The detector operates as an anode- 
bend detector, but it must be 
admitted that the Hartley circuit is 
hardly at its best with this form of 
rectification, as the full H.F. 
potential developed across the tun- 
ing inductance is not applied to the 


grid. However, this method of 
rectification has other advantages, 
which are probably sufficient to 


warrant its inclusion, and, in any ` 


case, it will be found an easy matter 
to add a grid condenser and leak 
in the normal manner when this 
modification is desired. | 

Volume control is effected by the 
use of a tapped anode resistance, 
which is used as a potentiometer ; 
when the lead connecting to the grid 
of the first L.F. valve is joined to 
the tapping nearest to the detector 
plate, signal strength is at a maxi- 
mum. A reduction in intensity is 
made by moving this contact towards 
the low-potential end -of the 
resistance. 
| The tuning inductances will be 
chosen with regard to the wave- 
bands to be received. Generally 
speaking, for the normal wave-band 
and Daventry, commercial centre- 
tapped coils having ‘respectively 75 


0:0001 mfd 


0:0005 mfd 


CO 
> 
C2 
S 
CJ 
CO 
CJ 
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and 250 turns will be found suit- 
able. 


It will be obvious that this 
arrangement as shown, while chang- 


ing wave-bands, will not permit of a 


simple change-over from one station 
to another, as it is extremely unlikely 
that a common setting of the tuning 
condenser will apply to each of the 
desired transmissions. If a receiver 
to comply with this condition is 
required, it will be necessary to fit 
separate tuning condensers for each 
coil, 

It will be noticed that a separate 
switch for the filament circuits is in- 
cluded. This may be eliminated by 
obtaining a three-pole change-over 
switch, with a centre ‘‘ neutral ” 


position, wired in such a way that 


‘circuit. 


the filaments are lighted when either 
of the tuning coils are thrown in the 

The H.F. choke may be of any 
good commercial pattern with an in- 
ductance of some 50 millihenries. 

Incidentally, this component is a 
possible source of instability, as far 
as the long waves are concemed, 
through choke resonance. This is due 
to the possibility that the choke wind- 
ing, in conjunction with incidental 
capacities present, may tune approxi- 
mately to the wavelength to be re- 
ceived; the trouble manifests itself 
as uncontrollable oscillation which 
cannot be stopped by setting the re- 
action condenser at zero. A cure 
may be effected by connecting a 
second choke in series. 


150000 OHMS 


0:01 mfd 


Fig. 3.—Long and short waves by moving a switch; a simple receiver arran ged for ersy 
= : change-over.: l 
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METAL RECTIFIERS. 


Important New Type of Battery Charging 
Rectifier. 
Br iag reference has already been made in these 


pages to A.C. battery charging sets embodying 
the Westinghouse ‘‘ metal ’’ rectifying elements, 


and as an entirely new principle of rectification is in-. 


volved much interest has-been shown. Information is 
now available concerning the several commercial forms 
of battery chargers to be manufactured by the Westing- 
_house Brake and Saxby Signal Co., Ltd., and from 


Battery charging rectifier incorporating the new dry “ metal” 
rectifier. This model gives an output of 12 to 14 volts at 3 amperes. 


technical considerations of performance it is hkely that 
the metal rectifier has come to stay. 


The rectifier is described as an electronic device de- ` 


pending for its operation upon the unidirectional con- 
ductivity effect which is obtained across a contact of 
copper and copper oxide. The plates in the form of 
discs are clamped up hard together upon an assembly 
bolt, and owing to the slight temiperature rise which 
occurs cooling fins are inserted. Full-wave rectification 
is produced by connecting four sets of cells in bridge 
formation, each arm of the bridge consisting of cells in 
series or parallel, according to -whether a high potential 
or a heavy current is required in the output circuit. It 
is interesting to learn that the ratio of resistance from 


the copper to the oxide-coated plate is’ extremely high. 
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Another form of rectifier designed for three-phase input and giving 
a D.C. output of 6 amperes at 110 volts. 


compared with the resistance from the oxide coating to the . 


copper. The ratio of these two resistances is of the 
order of 1,000, thus, if a rectifying unit passes 1.0 amp. 
with 2 volts applied from oxide to copper, then only 
1 mA. will be obtained when 2 volts is applied in a re- 
verse direction. The reverse current does not actually 
occur when a full-wave rectifier is charging a battery. 
If a rectifier is left connected to a battery after the A.C. 
supply 1s cut off a small reverse current will, of course, 
be taken from the battery, but owing to the exceedingly 
high resistance of the rectifier in the direction that would 
tend to discharge the battery, this effect can be neglected. 


Although little authoritative data is available concern- - 


ing the efficiency of the various forms of A.C. rectifiers, 
it is probable that for the electrolytic, thermionic, and 
vibrating types efficiency ranges from about 4 to 45 per 
cent. It is claimed, however, that the efficiency of this 
new form of rectifier is over 60 per cent., the overall 
efficiency of the complete reetifying set being approxi- 
mately 52 per cent. In the small rectifiers the efficiency 
is probably lower, though still comparing favourably with 
other rectifiers of corresponding output. 

Another application is the use of the rectifying cell 
in a smoothing circdit following an A.C. rectifier. When 
the pulsating voltage of the output rises above the mean 
D.C. potential, the resistance of the rectifying unit, 
which is non-linear, decreases rapidly. By this means 
the peaks of the pulsating potentials are removed. | 


Below isa trickle 
charger unit giving 
4¿ amp. D.C. output. The 
taller unit, consisting of a 
large number of series- 
connected cells, is for 
battery eliminator con- 
struction and ves 
100 mA. at 200 volts. 
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Latest Products of the Manufacturers. : 7 


USEFUL PANEL SUPPORTS. 


When testing a newly constructed re- 
.ceiver before it is mounted in the cabinet 
difficulty is often experienced in hift- 
ing the panel and its components away 
from the table. Sets of clamps useful for 
this purpose are obtainable from the 
South Wales Wireless Installation Co., 
Ltd., 21-22, Edward Terrace, Cardiff. 


Substantial brass clamps for supporting 
instrument panels during the process of 
wiring and testing. 


The clamps take the form of rods 
with angle metal end pieces. Four 
of these supports can be clamped around 
a panel to grip the edges. Thev will not 
only prove helpful when testing, but have 
many useful applications during the pro- 


cess of building and wiring. 
0000 


ROTHERMEL SHORT-WAVE COILS. 


Readers are reminded that many of the 
American sets of short-wave coils are 
sultable for use in the construction of the 
Short-wave II and Short-wave HI sets 
recently described in the pages of this 
journal. Coils of the plug-in type fitted 


with four-pin connectors are now gencer- . 


structed short-wave coils in which the 


` turns of wire are secured jn grooves on 


the face of thin celluloid are produced 
by the Twin Coupler Company and obtain- 
able in this country from the Rothermel 
Radio Corporation of Great Britain, Ltd., 
24-26, Maddox Street, Regent Street, 
London, W.1. Ribbed section ebonite 


pieces support the coils and their pin con- 


nectors, and a base piece is supplied 
fitted with spacers so that it can be con- 
veniently screwed down to the top of the 
receiving set. A set of three interchange- 
able coils is supplied to cover a wave band 
of 20 to 200 metres. 

Among the many types of short-wave 
tuning coils manufactured in the United 
States the Aero inductances designed for 
covering a wave range of 15 to 130 metres 
are exceedingly popular. ‘These coils are 
practically air supported, the turns being 
spaced and clamped at four points 
between ebonite strips. A single aerial 
coil is used over the entire range and is 
attached permanently to an insulating 


“plate which carries the four sockets for 


coils. 


iad 


{he interchangeable A good 
feature is the use of the “ banana ”’ form 
of connecting plug, giving a reliable con- 
tact. ‘The arrangement of the reaction 
turns is of particular interest, being 
arranged as a fine wire winding set up at 
the aerial end of the grid circuit. “fhis 
is a good feature because it permits of the 
grid end of the grid circuit coil being 
remote from the aerial coil, whilst at the 
same time the proximity of the aerial 
winding to the reaction inductance may 
tend to produce greater range by reducing 
the losses in the aerial circuit. 


Set of Rothermel short-wave coils covering a tuning range of 20 to 200 metres. 


ally used for simultaneously interchang- 
ing both closed circuit and reaction 
coils, while a single coil is used on 
all wavelengths. A set of robustly cen- 


Transmitting inductances are also avail- 
able with a similar form of mounting, 
though the windings are of. a suitable 
heavy gauge enamelled wire. | 


THE “EXACT” AERIAL TUNER. 


The two-valve receiver with regenera- 
tive aerial tuning is exceedingly popular 
and moderately easy to construct. Wir- 
ing of the aerial reaction circuits may be 
further simplified by the use of the 
“Exact ” aerial tuner, a product of The 


_ Exact Manufacturing Co., Croft Works, 


Priory Street, Coventry. 


The '' Exact ” aerial tuner. 
fit and the windings are totally enclosed, 


Jt is easy to 


Although moderate in price—it sells at 
14s.—this tuneris constructed from turned 
ebonite discs and tubes which completely 
enclose the windings as well as the con- 
tacts of the seven-point aerial switch. 
The aerial coil in conjunction with the 
parallel condenser of a capacity of 0.0005 
mfd. covers a tuning range of from 250 
to weil over 1,600 metres. Ample range 
of reaction coupling is provided, so that 
regeneration can be obtained with the 
single reaction coil over this wide band 
of wavelengths. | 


To fit the tuner to the instrument panel 
only two holes are required, one of which 
is used also to secure a nickel-plated brass 
indicating scale carrying engraved figures. 
The plane of this indicating plate is, of 
course, parallel with the face of the aerial 
coil, an arrangement which might be | 
thought to have a detrimental effect upon 
the aerial winding. It is, however. 
liberally spaced from the winding, so that 
any damping which may be introduced is } 
of small significance compared with the 
considerable damping which is always 
present in an aerial circuit. 
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PICS 


Events of the Week in Brief Review. 


WEST HAM'S LOUD-SPEAKERS. 


The Town Conncil of West Ham has 
issued a notification that the by-law is 
now in force prohibiting the use of loud- 
speakers in public streets.. 

0000 
RISING STEADILY. 


The number of wireless receiving 
licences issued by the Post Office this year 
uv to the end of October was 2,337,733. 
Free licences granted to the blind num- 
bered 10,128. , 

: 0000 
TELEGRAPH PICTURE SERVICE, 


A service for the telegraphic trans- 
mission of pictures between Berlin and 
Vienna is to be officially. inaugurated to- 
morrow (Thursday), according to a Berlin 
announcement. ‘The Carolus system will 
be used. aies 


oooo0o y 
. “ON THE AIR” AND IN IT. 
“ Flying Broadcasters, Inc.,’’ is, us one 
would- readily surmise, an American 
organisation. It has just been granted a 
licence by the U.S. Federal Radio Com- 
mission for the purpose of operating a 
transmitter in an airplane on the broad- 
cast wavelength band. Its object is said 
to be experimental. 
o000 
WIRELESS-CONTROLLED ’PLANE. 


The pilotless plane so beloved of the 
novelists has become a reality. A Bréguet 
biplane, flying under wireless control with- 
out a pilot, has been tested successfully 
at Istres, says The Engineer. It has 
made several pilotless flights and has 
taken off and landed eleven times without 
mishap. The French Government Air 
Official Trials Committee has decided to 
accept the device and the machine will be 
brought to Paris shortly. 

0000 


WAS THE MAGISTRATE RIGHT ? 


An interesting pronouncement upon the 
receiving licence question was made last 
week by the Chairman of the Rotherham 
magistrates when fining a number of 
offenders against the Wireless Act. 

“We have come to the conclusion,” he 
said, ‘‘ that penalties must be imposed, 
but at the same time we think it is not 
generally known that the people who keep 
these sets must take out licences befor 
they get the set.” | 
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- WHY PEOPLE MOVE. 
Mrs. Smith: “So you’re moving to 
Daventry?” | 
Mrs. Jones : ‘‘ Yes, John swore he'd get 
SGB on his valve set.” 
oo0o°o 


MOVING-COIL LOUD-SPEAKERS. 
Moving-coil loud-speakers will be 
demonstrated this evening (Wednesday) 
by Mr. F. H. Haynes, Assistant Editor- 
of The Wireless World, at a meeting of 
the Tottenham Wireless Society: 


o000 


SETTLING INTERNATIONAL 
WIRELESS DISPUTES. 

The principle of compulsory arbitration 
on wireless matters was approved by the 
International Radio Telegraph Conference- 
on Saturday, November 19th, after the 
proposal had been strenuously opposed by 
Great Britain and Japan. 

Great Britain took up the attitude that 
radio controversies were not analogous to 
the political kind, where resort to force 
was a possible alternative, and put for- 
ward an amendment favouring optional 
arbitration. This was defeated by 48 
votes to 7, the compulsory proposal being 
adopted by 28 votes to 10. 


WHY NOT EMIGRATE ? 


Australian listeners may shortly be able 
to obtain an annual receiving licence for 
3s. 6d. if the new Wireless Bill is passed. 


©0000 
TOWN WITH EIGHT RELAY STATIONS. 


There are nov at least thirty-five relay 
broadcasting stations in the United States. 
Most of these pick up programmes from 
the nearest big station, though some are 
intended for relaying short-wave trans- 
mission from abroad. Los Angeles alone 
boasts eight relay stations! 

ooco 


WIRELESS COURSE FOR’ BEGINNERS. 


A course of wireless instruction for be- 
ginners has been opened under the direc- 
tion of Captain Jack Frost at the Peckham 
Literary Institute, County Secondary 
School, Peckham Road, S.E.15. Meetings 
are held every Friday at 7.20 p.m. Full 
particulars can be obtained from the 
Principal of the Institute at the above 
address. 

0000 

AUSTRALIA’S WIRELESS PROBLEMS. 

Mr. Bruce, the Commonwealth Prime 
Minister, in the House of Representatives 
on November 17th announced the 


EMPIRE BROADCAST RECEPTION. Although Mr. Gerald Marcuse, seen in the 
torograpm, is' mainly concerned with transmission from his well-known station 


NM, he 


nds time to maintain an efficient receiving equipment. 


The receiver above is 


a short-wave superheterodyne which brings in Australian stations on the loud-speaker. 


730 
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Ministry’s proposals for the future control 
of wireless, says The Times. He said it 
was considered that 
Office control would be a fatal blunder, 
and it was intended to renew the agree- 
ment with Amalgamated. Wireless (Aus- 
tralasia), Ltd., for five years, with reser- 
vations which would strengthen the 
Government’s position and enable the 
Commonwealth to fix the rates for com- 
mercial wireless. . 
It will be remembered that Amal- 
gamated Wireless (Australasia), Ltd., was 
strongly criticised in the report recently 
made by the Royal Commission appointed: 
to inquire into the control and develop- 
ment of wireless in the Commonwealth. 


0000 


COURT DECISION BY WIRELESS. 


Wireless assisted in overcoming the 
difficulties of litigation at a distance a 
few days ago, 


I.E.E. Wireless Section. 


“The Attenuation of Wireless Waves 
over Land ” is the title of a lecture to be 
given by Mr. R. H. Barfield, M.Sc. (Eng.), 
at a meeting of the Wireless Section of 
the Institution of Electrical Engineers to 
be held at 6 p.m. at the Institution on 
Wednesday, December 7th. 


oo0oo0ooọo 
Leyton and Leytonstone Radio Society. 


One of the newest London clubs is the 
‘Leyton and Leytonstone Radio Society. 
Weekly meetings are held on Thursdays 
at 8 p.m. at the Haydn House, Fairlop 
Rd., E.11, and a cordial invitation is ex- 
tended to all those in the district. who 
are interested in wireless and broadcasting 
generally. 

The Hon. Secretary, to whom enquiries 
should be addressed, is Mr. G. S. Garner, 
82, Oakdale Rd., E.11. 


o0o000 
The Wireless World Prize-winning Set 
Demonstrated. 


The opening lecture of the Kensington 
Radio Society’s winter session was given 
recently by Mr. Maurice Child, who dealt 
with short-wave direction finding. Mr. 
Child gave a lucid description of his 
frame aerial receiver and how he used it 
on the occasion of his winning T'he Wire- 
less World three-guinea prize in the open 


competition held by the Golders Green’ 


and Hendon Radio Society. 
Visitors and new members are heartily 
welcomed to the Society’s meetings. Hon. 


Secretary, Mr. G. T. Hoyes, 7la, Elsham 


Rd., W.14. 


o000 


D.C. Mains for Wireless. -, 


The use of D.C mains for operating 
a broadcast receiver was dealt with in 
an interesting lecture given on November 
10th by Mr. Dennis at a meeting of the 
Ilford and District Radio Society. One 
of the points emphasised was that in 
cases where hum is noticeable consider- 
able improvement would be achieved if 
the trouble were dealt with at the 
point where the current actually comes 
into the house. Naturally ouly an elec- 


reversion to Post - 


when the judge in the. 


- which, 


Ong coil Loud- apear: by Mr. F, H. Haynes. 


Wireless 
World 


Court of Equity at Sydney, Australia, 
ordered that the decision of the Court 
be served upon the defendant by wire- 
less. The case referred to the sale of 


shares in a coconut plantation, but the 


defendant was far away in New Guinea. 
Our correspondent omits to state whether 
the defendant registered pleasure or 
pain on receipt of “the message. 
0000 
HAVE YOU HEARD ICELAND ? 

-A new broadcasting station is now test- 
ing at Akureyri, Iceland, with a wave- 
length of 192 metres and a nominal power 
in the aerial of 15 kW. The power will 
probably be increased very considerably. 
Tests take place every Saturday evening 
from 7 to 8 p.m. G.M.T. and consist of 
organ music, news, weather reports, ete. 
Announcements are made in Icelandic and 
English. 

The owner of the station is an English 
missionary, Mr. Arthur 
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trician woii be able to insert the neces- 
sary chokes. 


A discussion on short-wave work fol- 


lowed, and several members described 
their experiences in using two-volt valves, 
it was claimed, functioned quite 
well down to 20 metres. 

Ilon. Secretary, Mr. H. If. Carr, 39, 
Lynford Gardens, Goodmayes, Essex. 
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: FORTHCOMING EVENTS. 
WEDNESDAY, NOVEMBER 30th. 
Tottenham Wircless Socictyu—dAt 8 p.m. 
-tt 10, Bruce Grove, N.17. Demonstra- : 


tion o; Moving-coil Loud-speakers by 
Mr. F. H. Haynes, Asst Editor of : 
“The Wireless World.” 

THURSDAY, DECEMBER ist. 


Golders Green und Tendon Radio Society, 
—At 8 pm. At the Ciub House, Willi- 
field Wau.. Lectures a Find- 
ing—Flints and Tips,’ by 
Smiih-Rose, of the Naana 
Laboratory. 

Stratford and District Radio Socicty.—At 


R. 
"Physical 


POOR ECO BO SO ree HTB ersereeeeonee 


(Lea at 5.30.) At the Institu- : 
3 tion of Electrical Engineers, Saroy  : 
Place, W.C.2. General Meeting, T. 
R. Scetion, 


6 p.m. 


8 pm. Al 6a, Derbushire Lane.. Ler- : 
ture: ‘‘Cabinets and how not to make : 
them,’ bu Mr. Binks. 
l FR DAY, DECEMBER 2nd. : 
Rudio Society of Great Britain—At : 


and 
Demonstration of Moving- 


ester Radio Society.—At the 
Hall, Wilmslow 
Auction of Members’ 


South Mane 
`> Co-operative 
Didsbury. 
- Apparat ua: 

Lecds Radio Societu.—-At Leeds Univer- 
: situ. Lantern Lecture: " Lead Storage 
LEETU by the D.P Accumulator 
0 


Radio Experimental poet of -Man- 
: chester.—Lecture by Mr. K Bentley, 
of the Manchester Pechea College. 
MONDAY, DECEMBER 6th. : 
Southport and District Radio Socicty.—At 
St. John Hall, Scarisbrick Street. Lec- 
ture: “ Gramophone Pick-ups,” by 
Messrs. S. G. Brown, T.td. 
TUESDAY, DECEMBER 6th. 
Tottenham Wirelcas Socicty. — First 
Annual Dinner at the Chanticler 
Restaurant, Frith Strect, Soha. 
WEDNESDAY, DECEMBER | Ith. 
natitution of Electrical Engineers.—Wire. : 
legs Section.—At 6 p.m. At the Institu- 
tion, Saroy Place, W’.C.2. Lecture: 
“The Attenuation of Wireless Wares 
orer Land,” by Mr. R. H. Barfield, 
M.Sc. (Eng.), A.M.LE.E? ae 
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Cook, but we 


H. T. 


and it is hoped that the scope of 


“Wigan, on Nov 12th. 


NOVEMBER 3othħ, 1927. 


understand that the present tests. are 
under the direction of Mr. F. L. Hogg, 
who is using the temporary ` call-siga 
NI 2SH until December 15th. — 

Amateurs’ reports on the transmissions 
will oS warmly welcomed. 


o0o0°0 


STORM WARNINGS 48 HOURS AHEAD. 


Professor William Hobbs, head of the 
Michigan University expedition to Green- 
land, hopes that the meteorological wire- 
less stations which he has established in 
Greenland will soon be able to give storm 
warnings to ships in the Atlantic 48 hours 
before the storms arrive. 

Three stations have been installed in 
the heart of Greenland, 100 miles apart, 
including one on the summit of Mount 
Evans. As most of the Atlantic storms 
have their origin in this icy neighbour. 
hood, it seems likely that the new stations 


may be of real value to shipping. 


¢ 


Popping the Question. 


92 


“ Questions and Answers” can gener- 
ally. be relied upon to provide a profitable 
evening, assuming that someone with the 


necessary qualifications is present to fur- 


nish replies. An interesting evening of 
this kind was spent by members of the 


Croydon Wireless and Physical Society 
on November 7th.. 
Visitors are heartily welcomed at the 


Society’s meetings. Particulars may be 
obtained from the Hon. Secretary; Mr. 
P. Gee, Staple House, 51-52, 


Chancery Lane, London, W.C.2. - 
o°o00 


Direction Finding. : 


Next year the Golders Green and Hen- 
don Radio Society intends to repeat the 
D.F. competitions which were such a 
popular feature last summer. Various 
radio societies will be asked to co- crate 
opera- 
tions will be considerably enlarged. 

With this in view it has been decided to 
invite all who are interested in the topie 
to attend the Society's meeting to- 
morrow, Thursday, at 8 p.m., when Dr. 
R. L. Smith-Rose, of the National Physi- 

cal Laboratory, will lecture on ““ Direction 


Finding.” The Society meets at the Club 
A Willifield Way, Golders Green. 
9000 
Wireless ‘Society for Wigan. 
The formation of a wireless society in 
Wigan .is under consideration. As the 


result of an appeal for the names of those 
who would join the membership of such 
‘a society, about 100 names were handed 
in at an exhibition of wireless apparatus 
held in the Mining and Technical College. 
Demonstrations 
were carried out by the Department of 
‘Physics to illustrate the principles of wire- 


less transmission, reception and allied 
phenomena, including television. Local 
amateurs came forward with some inter- 
esting short-wave sets, gramophone pick- 
ups, remote control devices, etc. Those 
interested in the formation of the wireless 
society are asked to communicate with the 
Principal, Mining and Technical Colleze, 
Wigan. i 
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5SW, CHELMSFORD. 


Twentyzkilowatt Experimental Shortzwave Transmitter. 


HROUGH the courtesy of the Marconi Company 
a representative of this journal was permitted to 
visit their works at Chelmsford, where the new 
short-wave transmitter 5SW is erected. It will be remem- 
bered that this installation was used for broadcasting to 
the world the speech of H.R.H. the Prince of Wales on 
Armistice Day last, thus laying the foundation stone of 
an Empire broadcast service. 
The experimental transmitter is erected in the research 
laboratories which have many historical associations, as 
it was under thissame roof that the first long-wave broad- 


? 
à 
* 
è 


i 


53858 


Fy 


ee ale 
EA 


The equipment is an interesting mixture of standard 
apparatus and experimental gear, but everything is laid 
out with a view to efficiency, as will be seen from the 
accompanying illustrations. 

The experimental transmitter consists of two panels 
of a Marconi short-wave beam transmitter, with the addi- 
tion of three modulating panels, and, of course, the neces- 
sary rectifying valves for the various anode supplies. 
The main amplifier is fitted with two special oil-cooled 
valves, and this can be located quite easily in the illus- 
trations by the presence of the oil circulating pipes. To 


r ems aat 
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Two panels of the short-wave transmitter, On the left is the main amplifier and to the right’the drive circuit, 


cast transmitter was installed and tested before the 
Daventry site was chosen. Here also 5GB had its genesis. 

The present occupier of this historical room transmits 
on a wavelength of 24 mietres, and has the appropriate 
call sign of 5SW. Power is obtained from a three-phase 
A.C. supply, which is generated on the premises, rectified 
and smoothed, after which it is passed to the main ampli- 
fier at a pressure of 8,000 volts. “i 


the right of the main amplifier is the second beam trans- 
mitter panel fitted with two amplifying valves in the top 
section, and below this the drive or master oscillator 
totally enclosed in a copper screening box. Each power 
amplifier consists of two to-kilowatt valves. It is neces- 
sary accurately to balance the supply to both valves, so 
that meters are included in the filament and anode circuits 
of each valve to facilitate this adjustment. These instru- 
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5SW, Chelmsford.— 

ments and the various tuning controls are mounted on 
insulating panels on the front of each unit of the beam 
transmitter. The three modulating panels are mounted 
in a temporary wooden framework, and are situated to 
the 11ght of the oscillators and connected thereto by a 
speech transformer which, however, cannot be seen 
in the illustrations, as it is situated behind the beam 
transmitter. 

The modulating panels are each fitted with two 7.5 
kilowatt cooled anode valves, these being connected in 
parallel and forming the main modulator. This is pre- 
ceded by a smaller panel carrying two air-cooled valves 
forming the sub-modulator, the function of which is to 
amplify the signal current received from the land line, 
or local microphone circuit, before passing them to the 
main modulator. 


E 
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The Aerial System. 


The output from the main amplifier is fed to the aerial 
by means of a current feeder encased in a copper tube 
connected to earth. The purpose of this is to prevent 
interference from external sources. At the transmitter 
end the feeder terminates in a coupling coil and balanc- 
ing circuits, and the far end is connected to the base of 
the aerial. Ammeters are arranged at either end of the 
feeder, and the circuits are adjusted so that the current 
is the same value at both the input and output ends of 
the feeder. Slight variation in the wavelength of the 
aerial will have no effect on the closed oscillatory circuit, 
as the feeder can be considered a resistance. The radiat- 
ing systemi used is a Franklin aerial, and this incor- The main amplifier showing the oil circulating pipes and the 
Rarer et a Ee pote doves . closed circuit inductance. 
porates a number of unique features based on the experi- 
ence gained from experiments with beam transmitters. ates energy, and the radiation resistance of the system is 
The Chelmsford aerial takes the form of five half-wave of a very high order. 
aerials, in series with non-radiating portions, connected This completes the main equipment, and the writer was 
between each radiating section. The whole system is sus- then conducted to a small hut which was used as the 
pended from a wire, but insulated therefrom, attached to ‘‘ studio ” during the recent 36-hour test undertaken with 
the tops of two 4s5oft. masts. It is claimed that by the a view to ascertaining what degree of reliability could be 
use of this arrangement every foot of vertical wire radi- expected from a short-wave broadcast service. This room 
contained a miniature switch- 
board with direct lines to the 
local telephone exchange, a 
Reisz microphone and ampli- 
fier and a special amplifier 
for use with a gramophone 
pick-up device; this pro- 
vided the matter for broad- 
cast during the tests. 

Reports have been received 
from many parts of the 
world, but it seems that the 
most consistent reception was 
experienced in Canada, al- 
though on those occasions 
when the Antipodes received 
sSW the results left nothing 
to be desired. Good recep- 
tion has also been reported 
_by short-wave enthusiasts 1 
all parts of Great Britain. 

s By Bru. 


The three modulator panels showing the sub-modulator on the right. 
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Some Observations on the Need for Power in Order to Secure Quality. 
The Relative Merits of Super=power Valves, Valves in Parallel, and Valves 


HE wireless receiver used to be regarded as conveni- 
ently divisible into two parts represented by its , 
high- and low-frequency sections, but it has now 

advanced to a point at which a more profit table division of 

technical interest is to consider the last stage and the loud- 

speaker together as the reproducing side ‘and the rest of - 
The last stage, 
the Icud- speaker, can thus be regarded as a musical instru- 
ment, and it ‘is the first purpose of this article to emphasise 
the fact that adequate power in the last stage is essential 
to the realisation of any good qualities which the loud- 
Power is the rate at which work is 
done, and, primarily, adequate power means doing ade- 
quate work on the mechanism of the loud-speaker in order 


the apparatus as the receiver. 


speaker may possess. 


to ensure that its. movements shall be 
sharply defined and controlled so that 
it emits clear speech, and music. 
Muffled effects, for instance, usually 
imply inadequate power. This aspect 
of power in the last stage, however, 1s 
mainly related to the functioning of 
the loud-speaker itself, whereas the 
purpose of this article is to consider 
some aspects of the last stage as repre- 
sented by the valve and its circuit. 


Power Essential. 


In its relation to this part of the last 
stage, the statement that good quality 
involves high power has a rather 
special significance. 


the moment ; on the other. hand, 
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It means that the valve 
must be capable of transmitting to the loud-speaker a 
range of signals which render audible the softer passages 
of music and follow the loud passages without distortion. 
The range of volume of sound from soft to loud in most - 
picces of music is very wide—far too wide, in fact, to be - 
accommodated without distortion in the last stage that has 
been designed primarily for economy of plate current in 
order to save high tension battery renewals. ’ 

It is important at this point to realise why the plate 
current is the symbol of power in the last stage. 
the steady plate current which onerates the loud-speaker, 
but the fluctuations of that current, and these may be 
large or small, according to the amplitude of the signal at 
it is obvious ‘that their 
maximum value is limited by the magnitude of the steady 
plate current itself (because, for example, a signal which 
decreases that current obviously cannot do more than bring . 
it to zero), and thus the steady plate current itself be- 
comes a symbol of the output capacity of the valve. In 
passing, it may be remarked that the steady plate current 
is sufficient indication of output capacity without refer- 
ence to plate voltage, because this latter is only a means 
to the desired end, and two valves may require widely 
different plate voltages for the same plate current in the 


in Push-pull. 


same external 


istic, needs it. 


including 


minimum of 5 
for quality. 


300 volts ‘and 2 33 
Distortion due to overloading the last 
valve of a receiver is very prevalent ; 
readers who are not versed in the 
potentialities of valves in parallel and 
valves in push-pull would be well advised 
to consider carefully the points brought : 
out in this article. | - 
Valves in the last stage may be so : 
arranged that they can handle stronger 
signals without distortion or that a bigger 
power output is obtained without in- 
creasing the capacily to handle stronger 
signals. Care must be exercised to 
differentiate between these two functions. 


. 
. 
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and its circuit 


tables. 


the last stage. 
It is not 


e 


circuit. 
same, the wscfué work done on it will be the same for 
the same current flowing in it, and, therefore, the higher 
‘plate voltage can only be regarded as a necessary evil 
associated with the valve that, by reason of its character- 


commended grid bias for the recommended voltage. 
higher the plate current the greater the grid bias, and 
the lower the voltage the better is the valve for use in 
‘There is not much doubt that the omission 
of this information from valve tables is partly due to the 
fact that it is only significant in power valves and partly 
to the feeling that any mention of a generous plate current 
may prejudice sales among those who are primarily in- 
terested in H.T. battery economy. 
‘be recognised from the first that, so far as the last stage 
“ is concerned, quality is, at present, incompatible with 
economy of plate current, 
the conclusion that, 
is very costly from a dry battery, the future develop- 
ment of quality in radio reproduction depends largely on 
popularising the use of power from the mains. ; 
With a ‘‘ mains. drive ” 
prov iding up to 50 milliamps, it necessary, for the output 
circuit, but this ability to supply the current economically 


The external circuit being the 


In -an article which was recently published ' by the 
Chief Engineer of the B.B.C., 
using a set in which he was dissipating ro watts in the 
plate circuit of the last valve and that he advocated a 
watts output in any set designed primarily 
"Interpreting the above figures in the light 
of existing vaives, an output of 10 watts implies about 
; milliamps, which is the sort of output 


he stated that he was 


that can be obtained from a valve like 
the LSs5. This magnitude of voltage 
is not very easily obtainable, and, 
therefore, there is distinct merit in a 
valve or combination of valves which 
will maintain the same current in the 
plate circuit at a lower voltage, for, 
although the nominal power rating 
would be less, the useful rate of 
doing work would be the same. We 
come back, therefore, to the plate — 
current itself as being the significant 
index to the output capacity of the 
valve, and from this point of view 
it is regrettable that valve makers do 
not give more prominence to appro- 


priate figures on the subject in the tabulated information 
about their power valves. 
the publication of characteristic graphs has become 
common, and these give the requisite information very 
fully, but the significant figures are omitted from most 
What is needed is the plate current at the re- 


During the past year or so 


The 


Now it may as well 


“which leads immediately to 
inasmuch as a heavy plate current 


there is no difficulty at all in 
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The Last Stage.— l 
does not render a small- power valve capable of using it, 
and so we come to the second purpose of this article, 
which is to compare alternative methods of increasing the 
output capacity of the valve or valves in the last stage. 
The owner of a set having a single small power valve 
in the last stage of his set and being desirous of improving 
the quality (i.e., the range of volume which he can re- 
produce without distortion) will ask himself, ‘‘ Shall I buy 
a new super-valve, or shall I parallel my existing small 
power valve with another of the same kind, and if I use 
two valves would there be any advantage in arranging them 


OUTPUT 


Fig. 1.—A single small power valve with the grid fed from the 
secondary of an input transformer and the plate feeding the primary 
of an output transformer. The hypothetical characteristic for 
this circuit (neglecting bottom bend) is shown by graph 1 
(illustration AB) in Fig. 5. ` 


to work on the push-pull circuit??? These questions 
can best be answered by the aid of a few simple dia- 
grams, and, in order to avoid misunderstanding, it may 
be as well to begin by illustrating the circuits that are 
under review. Thus Fig. 1 represents the last stage. as 

“a single valve with a transformer feeding the signal to 
«the grid and another receiving it from the plate. In 
Fig. 2 there are two valves with their grids in parallel 
and their plates in parallel. In Fig. 3 there are two 
valves arranged on the push-pull system, and in Fig. 4 
the same circuit 1s applied to four valves arranged in 
pairs, the valves of each pair being in parallel. These 
are the four cases which we have to compare, and their 
comparison is simplified by the chart in Fig. 5. This 
is intended to represent a set of hypothetical grid- 
bias : plate-current graphs for the four cases represented 
by Figs. 1, 2, 3, and 4: the valve connections are 
pictorially shown. For convenience, the graphs have 
been made straight from cnd to end, as this serves more 
clearly to illustrate the principles and does not invalidate 
the argument. 


Diagrammatic Representation. 


It ignores the bottom bend of the curve, but as in prac- 
tice the operation of the valve must be kept within the 
straight portion of its characteristic if the output is to be 
distortionless, the use of straight lines solely for the pur- 
pose of illustrating the following principles is justified. 
The chart has been drawn to an arbitrary scale in order to 
give it a quasi-practical significance. Thus, for example, 
graph r in Fig. 5 represents the sort of output that is 
available from the type of valve that is now called a 
small power valve and of which the well-known By was 
an early and popular example. This class of valve has 
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a mutual conductance" in the order of unity, and when 
120 volts is applied to the plate the current is about 
10 milliamps at zero grid bias. The graph marked 1A 
illustrates a hypothetical super-power valve having the 
. same mutual conductance as the small power valve, but 
delivering twice the plate current. The relative plate 
voltages are immaterial, except as they affect convenience 
of supply, as it’ is assumed that the current in the plate 
circuit is proportional to the values on the chart. Thus, 


- In order to complete the picture, we may assume that the 


grids of the two valves are biased —5 and —10 volts 
respectively, and that the respective currents in the plate 


_ Circuits are 5 and to milliamps. 


a 


The two points to be borne in mind when comparing 
these two valves are that :— 


1. The same strength of signal on the grid produces 
the same strength of signal from the plate. 

2. The super-valve as represented at rA will accom- 
modate twice the signal strength on the grid witb- 
out distortion. i 


The effect of putting two small power valves in parallel 
as illustrated in Fig. 2 is to produce the characteristic 
shown by graph 2, where it will be noticed that mutual 
conductance of the pair of valves is twice that of the single 
valve, while the grid base remains unchanged. Comparing 
this arrangement with the single small power valve and 


|4 output 


-Fig. 2.—Two small power valves in parallel. `The capacity of 
receiving a signalis no more than in Fig. 1, but the output signal 
is greater. See graph 2 (illustration AD) in Fig. 5. 


‘ single super-power valve, the following points stand 
out :— 

3. For the same strength of signal on the grid the 
two valves in parallel would give twice the strength 

. of signal from the plate but for the effect of the 
resistance in the plate circuit which reduces this 
ratio. 

4. Two valves in parallel will not reduce distortion if 
the signal input goes beyond the grid base of one 
valve alone. 

Arranging two small power valves on the push-pull 

system as illustrated in Fig. 3 produces the pair of 
graphs represented by 1 and 3 in Fig. 5. Valves arranged 
in this way divide the incoming signal, and their out- 


1 The mutual conductance of a valve may well be considered 
as a performance factor, in that it is a measure of the relation 
between impedance and amplification factor or the slope of the 
characteristic curve which, measured in units, is the change in 
milliamperes in the plate circuit for a l-volt change in the 
grid circuit. 
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The Last Stage.— | | 
going signals are re-combined. The outstanding features 
of this system are therefore as follows :— 

5. For the same strength of signal input as in 
the previous cases, the signal on the grid of each 
valve is halved. The two valves thus arranged 
will thus accommodate twice the strength of input 
signal without distortion, and from this point of 
view are equal to the super-power valve. The 
graphic comparison of this quality of the two 
valves is more clearly shown by the dotted line 3, 
which is a ‘‘ reflection ” of the full line in Fig. 5. 
Graph r plus dotted graph 3 is obviously equal to 
graph rA in respect to grid base. — 


OUTPUT 


Fig. 3.—Two small power valves In push-pull circuit, which is 
characterised by centre-tapped transformers. For the same signal 
strength as in Fig. 1, the grid swing of each valve is halved, but the 
half signals recombine in the output transformer to give the same 
strength as Fig.1, while the capacity to receive a signal is about 
twice that in Fig. 1. See graph 1 plus 3 (illustration CB) in Fig. 5. 


6. The mutual conductance of the pair of valves in the 
push-pull circuit is the same as either valve singly. 
That is to say, the combined strength of signal 
from the two plates is the same as that obtained 
from one valve alone in a simple circuit for the 
same strength of signal input. 

7. The primary of the output transformer being centre 
tapped for the H.T., the split current neutralises 

its magnetic effect, and, therefore, the weight of 


iron in the core can be less for distortionless trans- 


mission of a given signal current. The signal has 
its full magnetic effect because each valve is 180° 
out of phase with the other, the simultaneous 
signal on grid and on filament being equal in 
strength, but opposite in sign. Another advan- 
tage in push-pull is that a slight deviation from 
-linearity of characteristic in the two valves cancels 

out. . 
Applying the push-pull system to four. valves arranged 
in pairs, the valves of each pair being in parallel as 
shown in Fig. 4 produces the double graph 2-4 in Fig. 5, 
the ‘‘ reflection ’’ of graph 4 being shown dotted as an 
extension of 2. This arrangement has the mutual con- 
ductivity of I'ig. 2 and the grid base of Fig. 3. Thus 
it will receive without distortion the same strength of 
signal as the super-power valve represented by 1A, but 
would produce twice the signal strength therefrom but 
for the effect of the resistance in the plate circuit which 
reduces this ratio. The graphs of Fig. 5 serve to illus- 
trate the difference between two very important qualities 
which are sometimes confused, namely, that distortionless 
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action of the valve depends on the grid base, while the 
strength of signal from the plate for a given signal on 
the grid depends on the mutual conductance. 

The reason why these two distinct qualities in a valve 
are liable to confusion is because the desired improve- | 


“ment in quality or signal strength can generally be ob- 


tained by either method provided that the receiver is 
capable of: adjusting the signal input to suit the new 
conditions: Thus, if the problem is to cure distortion, 
the direct solution is a super-power valve or two valves 
with a push-pull circuit in order to obtain the wider grid 
base which will accommodate the existing signal on the 
straight part of the characteristic. But the same effect 
can be obtained by using two or more valves in parallel, 
provided that the receiver can be adjusted to bring the 
signal input strength within the distortionless range of 
the single valve and sufficient valves are added to bring 
up the output signal to the previous strength. The success 
of this latter method depends entirely upon the extent 
to which distortion is taking place. Owing to the effect 
of the resistance in the plate circuit, the actual signal — 
strength of two valves in parallel is not twice that of one | 
valve alone, consequently more than two valves may be 
necessary in order to obtain adequate volume when the 
signal applied to the grid is reduced sufficiently tc 


prevent distortion. 


Parallel v. Push-Pull. ` 


If the problem is to increase the volume (without, of 
course, adding another stage), the direct solution is two 
or more valves in parallel, but the same effect can be 
obtained by using a super-power valve or two valves on 


= the push-pull system, provided that the receiver is capable 


of increasing the signal input strength to take advantage 
of the increased grid base now available. Now, while 
it is usually feasible to reduce the signal applied to the 
last valve by slightly de-tuning, by loose coupling, or by 
less reaction, it is not always so simple to increase the 
strength of input signal. For this reason ‘valves in 
parallel, even super-power valves so used, have a very 
practical value. The addition of another valve or two 
in parallel adds no complication either to the circuit or- 


OUTPUT 


Fig. 4.—Four small power valves arranged in pairs in push-pull, 
the valves of each pair being in perele For relative pertorm- 
ance see graphs 2 plus 4 (illustration ED) in Fig. 5. 
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to its operation, and this method is, in fact, a safe and 


sure way of improving quality, the effect being notice- 


able rather as an increased depth of tone than by any 


striking increase in, volume. 

The use of an additional stage is a very drastic way 
of increasing volume, for the reason that it increases the 
signal at OS-IS several times at least, and can, there- 
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“ reflections "’ of the full 
lines 3 and 4in order more clearly toillustrate the widening of the grid base in the push- 
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fore, be justifiable only when the original signal strength 
is just strong enough for headphone reception, or the 
ultimate signal is required to fill a large hall. In the 
latter case the problem is clearly one for providing a 
valve or arrangement of valves with an enormous grid 
base capable of accommodating an enormous grid signal. 
In the absence of this capacity, distortion is inevitable. 
The necessary strength of output-signal is, so to speak, 
a secondary consideration which can be 
easily met by paralleling the valves so as 
to gain signal strength by increase of 
_ mutual conductivity. This aspect of 
the problem .comes back to the main 
issue which it is the purpose of this 
article to discuss, namely, how best 
to gain the percentage increase in volume 
from an existing last stage in order to 
secure a higher standard ‘of quality. 


Power Valve or Push-Pull. 


An interesting issue which presents it- 
self in Fig. 5 is whether to use two valves 
on the push-pull system, or one super- 
power valve of equivalent range. The 
performance, from the point of view of 
the valves, is the same. Provided the 
output ` transformer is capable of carry- 
ing the greater current, the substitution 


PLATE CURRENT 


small power valve is at present simpler 
and probably less costly than using an 
additional small power valve in the push- 
pull circuit, but if our existing trans- 
formers were centre tapped it would be 
cheaper to adopt the push-pull system. 
"In those cases where the required per- 
formance is beyond the capacity of any 
single super-power valve, it will prob- 
ably be found that the performance is 
also outside the capacity of any single 
output transformer, and in such cases, 
therefore, the push-pull system offers it- 
self as a very useful solution to the prob- 
- lem. The. fact that- it neutralises the 
magnetising effect of the steady plate 
current in the output transformer, pêr- 
mits a standard iron core, rewound with 
a centre tapped primary, to be used to 
transmit without distortion a much 
stronger signal than would otherwise be 
possible. Moreover, it must be remen- 
bered that where a very large volume of 
sound is required, the last stage is gener- 
ally an additional stage, and, therefore, 
the main problem is to acc sommodate a 
‘very big grid swing without distortion 
and if it should be the case that this range 
goes beyond the capacity of any existing 
valve, then the only possible way of ac- 
commodating it would be to divide it 
between two’ ae on the push- pull 
a 
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Our Grandchildren.—Listening in Denmark. 


Still Testing at Daventry. 

SGB’s increase of power from 16 to 24 
kilowatts appears to have given pleasure 
within the ‘‘ service "° area, which covers ` 
a radius of about 40 miles. Beyond this 
distance the change seems to be un- 
noticed. 

Meanwhile, tests are being conducted 
With different aerials, so there may still 
be some delay before the present 
diminutive aerials are dispensed with. I 
understand that the ultimate power in- 
crease to 30 kilowatts will not take place 
until the new aerial is definitely adopted. 


A Tip for Short-wave Experts. 
Messrs. Marcuse, 5SW, and Company 
may be interested in the view put for- 
ward by the wireless officials of the Cana- 
dian National Railways at Ottawa, who 
say that for long-distance broadcasting 
there is nothing to equal the bagpipes. 


Apparently the speech and ordinary 


music from London on Armistice Day 
came through indifferently, but the skirl 
of the bagpipes was heard as though they 
were being played in a local] studio. 

Anyone who has attended a Highland 
Gathering will know that the sound of 
the pipes is penetrating enough to drown 
even the popping of corks. : 

o000 
Harry Lauder Again. 

If any one ‘“‘turn” could be said to 
come near pleasing high-, mezzo- and 
low-brow simultaneously it would pro- 
bably be one of those rare appearances 
at the microphone of Sir Harry Lauder, 
who is to have a studio to himself for 
three-quarters of an hour on Wednesday, 
December 28th. 

The famous little Scotsman is, by 
common consent, one of the best micro- 
phone humorists, his popularity being 
largely due to the variety of: mood and 
sentiment which he can express by in- 
flexions of the voice. His programme on 
December 28th will go out from 2L0 and 
will probably be “S.B.” to all stations. 


“Its an H Wind... .” 
American slipper manufacturers, says 
a correspondent, have increased their 
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By Our Special Correspondent. 
5GB’s Power.—Harry Lauder Again.—Melbourne Calling.—Gramophone B 


sules by 3,500,000 pairs during the past 
year. They attribute this to the home- 
loving habits inculcated by broadcasting. 

There is no truth in the notion that 
it might be due-to Prohibition. 


0000 


Picking Up Melbourne. 


Now that 3LO Melbourne has begun 
regular 36-metre transmissions for the 
benefit of the Empire, short-wave en- 
thusiasts in this country have a good 
opportunity to test their receiving 
abilities. The Keston receiving station 
of the B.B:C. made an attempt to pick 
up 3LO on Sunday evening, November 
20th, but not even the carrier wave was 
heard. 
spondent in north-west London tells me 


ST 


On the other hand, a corre- ` 
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oadcasts.—For 


that he picked up the station direct on 
that evening between 7.15 and 7.25, using 
Lhe Wireless World ‘“‘Empire’’ receiver. 
This is not, of course, a serious reflec- 
tion upon the technical abilities of the 
B.B.C. It would be quite consistent 
with the vagaries of the short wave that 
a signal could come in strongly in Lon- 
don and be inaudible on the outskirts. 
But in view of this disability I think 
the B.B.C. would be well advised to 
employ more than one station for recep- 
tion from overseas. Chelmsford is fully 
equipped. What about it? 


o0o00 


Broadcasting the Gramophone. 


Among those who do not object to the 
broadcasting of gramophone records there 


AMATEUR BROADCASTING TO THE EMPIRE. Mr. Gerald Marcuse with his latest 

transmitter at 2NM, the station which has now become familiar to listeners in most parts 

of the world. Mr. Marcuse scored a new success on November 11th when his relay of the 
; Albert Hall Armistice Concert was heard in Bombay. 
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is a growing tendency towards the view 
that, to quote a critic, ‘‘ the gramophone 


over the wireless cannot be distinguished | 
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trom the real thing.” 

This is highly discrediting to the 
_modern wireless receiver, but fortunately 
it is not true—unless by ‘‘the real 
thing’? the writer and his supporters 
mean ‘‘ the real gramophone.” And if 
they mean this their remark discredits 
the modern gramophone, for the micro- 
phone does not deal kindly with needle 
scratch. 

oo00 


Thin Edge of the Wedge ? 

There is a sinister side to the newest 
programme development, in accordance 
with which parents were asked to leave 
the room while the children listened to a 
broadcast lesson in conjuring. 

In time this sort of thing may lead 
to more serious requests. Husbands will 
be asked to leave the apartment while 
their wives listen to confidential chat on 
the latest, and most expensive, headgear 
—with appalling consequences. Hus- 
bands, of course, might get their turn, 
-but under such circumstances what wife 
would go out of the room? 

0000 


Song of the Saw. 

A number of musica] instruments, long 
since forgotten, have been disinterred 
since broadcasting started as a new 
agency of sound. Ingenious minds, too, 
have introduced various implements 
which only become musical instruments 
when they are heard by the listener on 
wireless. The Geddes Brothers, at 2LO 
on December 12th, will demonstrate to 
listeners that the saw can be made to 
produce sweet tones instead of the 
grating noises with which it is associated 
in the hands of the carpenter. The 
Geddes will also play banjos, ocarinas, 
and other instruments. 

o000 


A Granville Bantock Event. 


Sir Hamilton Harty will conduct the 


Wireless Symphony Orchestra at 2LO on 
December 11th, when Bantock’s ‘‘ Song 
of Songs” is to be broadcast. _ The 
soloists are Dorothy Silk, Trefor Jones, 
and Norman Allin. 

| 0000 
The Prince, 

The Prince of Wales’ address at the 
Toc H birthday festival at the Royal 
Albert Hall on December 3rd will be 
relayed to 2LO and 5XX, 


o000 
Impersonations at 2L0. 
Mona Grey, whose impersonations 


attracted a good deal of attention among 
listeners when she took part in the broad- 
cast of the Royal Command Variety Per- 
formance early this year, will appear 
before the microphone at 2LO on 


December 8th. 
o0o000 


Broadcasting Famous Paris Concerts. 

It is interesting to learn that the Ecole 
Supérieure broadcasting station (458 
metres) has begun to relay twice weekly 
the famous ‘‘ Pasdeloup °? concerts from 
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the Theâtre Mogador in Paris. These 
concerts, which take place every Satur- 
day and Sunday from about 5.15 p.m.- 
7.30 p.m. (G.M.T.), were founded as 
popular concerts by Jules Etienne Pas- 
deloup, the famous French pianist and 
conductor, in 1861, and since then have 
been given regularly. They are among 
the most excellent of the regular Con- 
tinental concert events. 


FUTURE FEATURES. 


London and Daventry (5X X). a 
Dec. 4rn.—Orchestral Concert. : 
Dec. 5TH.—Variety Programme. 
Dec. 6TH.—Mhlitary Band Concert. 
Dec. 7tu.—Popular Orchestral Con- 

cert. 

Dec. 8ru.—Ballad Concert. 

Dec. 9rH.—Concert by the People’s 
Concert Society. ` 

Dec. 10rm.—‘ The Show Boat,” a 

revue. 

Daventry Exp. (5GB). 

4m —A Programme of 
Spanish Music. 

Drc. 5ru.—Chamber Music. 

Dec. 6rn.—‘* Cinderella Married,” : 
a hitherto untold story by : 
Rachel Lyman Field. 

Dec. 7rH.—‘‘ The Travelling Com- 

= panion,” an opera in four acts. 

Dec. 8ru.—‘* St. Francis d’Assisi,’’ 
a play in five scenes by J. 
Vaughan Hamett. 

Dec. 9TH.—Variety Programme. 

Dec. 10TH.—‘‘ Dancing Time.” 

Cardiff. 

Dec. 4tH.—First Concert of the - 
Gardiff Musical Society’s Sea- 
son—1927-1928. : 

Dec, 7tH.—‘* The Travelling Com- 
panion,” an opera in four acts. 

Manchester. 
Dec. 10rH.—‘'The Picture that 
” Lied,” by Edwin Lewis, and 
“ After the Theatre,” a drama 
in one act, hy Michael Morton 
and Peter Traill. 
Newcastle. 

Dec. 47TH.—Religious Service from 
St. Nicholas Cathedral. Ad- 
dress by the Lord Bishop of 
Newcastle-on-Tyne. 

Glasgow. 

Dec. 5ru.—A Gaelic Evening, pro- 

vided by the Glasgow Gaclic 


Dec. 


Musical Association. 


Aberdeen. 
Dec. 6TuH.—Scottish Variety. 
Belfast. 

Dec. 5ru.—A Scandinavian Pro- 
gramme. 
Dec. 8rH.—A Shakespeare Pro- 

gramme. 


e 
e 
COE eT VESEPRTOCIOOO Oe Perervirierrrer rir rrriril TTT iirririt rt) it ey ary Ty è 


For Our Grandchildren. 


In a.D. 1977 visitors to the Natural 
History Museum at South Kensington 
will take a good-natured interest 
in a document which has just been de- 
posited in the archives of that institution 
by the Amplion people. The document, 
which accompanies a number of gramo- 
phone records, describes very minutely 


the Amplion public address system used 


‘social 
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in conjunction with these records for the 
natural history film ‘‘ Chang’”’ at the 
Plaza Theatre. The sealed box in which 
these relics are placed must not be opened 
for fifty years. 

Here is a tip for the B.B.C.. In fifty 


‘years’ time, when television will have 


put present-day broadcasting on a par 
with -daguerretypes, sedan chairs, and 
back-scratchers, a sort of Joanna South- 
cott box containing B.B.C. relics of 1927 
would show our grandchildren _ that, at 
all events, our intentions were honour- 
able, even if we did talk a little too much 
and cull our music from negro kitchens. 


ooo°o 


Filling the Box. 

What should we put in the box? Not 
too many things, I hope, but just enough 
to give a more or less true impression 
of a day at Savoy Hill. A dozen objects 
like the following should suffice :— 


(a) Bit of tape, red, officials, for the use of. - 
'(b) Page from Visitors’ Book, showing signa- 
tures of 
(i.) A man who thought he could inter- 
view the Governors. 
(ii.) A person who used the Savoy Will pen 
l A.D. 1924); . 
iii.) An artist, if possible. 
(c) Fipe from old-fashioned organ in No 7 
studio. 
(a) Portrait of Captain Eckersley. 
(e) Pianola roll, much _ used. , : 
(f) Letter from satisfied listener, if obtainable 
(g) Worn-out gramophone handle. 
(h) Typescript of typical talk (not more than 
25,000 words or 99 pages). eae 
(i) Gramophone record of commissionaire say- 
ing: “ You didn’t ought to ‘ave come today; 
‘owever, I'll henquire if our Edu¢ation Department 


‘as arrived. ; 
(j) Another portrait of Captain Eckersley. 
(k) Photograph of studio audience (if he has 
not gone home) during poetry reading. 
(lt) Engineer’s diary (expurgated). 


That ought to make our grandchildren 

think. 
0000 
How Denmark Uses Listeners’ Money. 

Half of Denmark’s listening popula- 
tion ‘reside in Copenhagen, according to 
a correspondent in that city, who says 
that the number of licensed sets has now 
risen to 150,000. 

The annual licence fee is 10 kroner 
(about 11 shillings), and practically the 
whole of the revenue received goes to- 
wards the compilation of broadcasting 
programmes. If the same could be said 
regarding the income from licences in 
this country . . . but this is a dangerous 
subject. In any case, the present pro- 
grammes could hardly be improved, could 
they? (confused cries from the gallery). 


ooo0o 


Truth and Broadcasting. 

In its Fifty-First Christmas Number, 
Truth has taken up broadcasting and pre- 
sents, among numerous other attractions, 
a complete ‘ wireless’? programme for 
Christmas Day, modelled on the B.B.C. 
published programmes. The programmo 
extends from 6 a.m. till after midnight, 
and the broadcasters are all people that 
the public will be glad to hear. There 
are unlimited openings here all through 
the day for the good-humoured fun and 
and political satire in which 
Truth specialises at Christmas, and both 
writers and artists have made the most 
of their openings, with excellent results. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, “ The Wireless World,’’ Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


H.T. ACCUMULATOR CHARGING. 

Sir,—I am glad to see that Mr. Bullock has raised thie 
question of the price for charging high-tension accumulators, 
as there is a danger of restricting the use of these admirable 
batteries by reason of the exorbitant prices demanded in dif- 
ferent districts for charging them. In Harrow one firm ask 
5s. for the battery mentioned by your correspondent, whereas 
an Exide station at Richmond are content with a demand 
of 2s. 3d. The amount of current used is negligible, but bench 
space is taken up for some twenty hours if the correct charging 
current of one-eighth amp. is applied. One must make allow- 
ance for this and for the ‘‘topping °” by distilled water, but, 
in spite of these factors, the usual charge demanded is out 
of all proportion to the service rendered. The position should 
be ventilated if progress is not to be hindered. 

Harrow. “ WIRELESS.” 


November 10th, 1927. 


Sir,—I have used high-tension accumulators for nearly three’ 


years, with very satisfactory results, and should like to put 
in a word for that rather rare individual, the really conscientious 
wireless battery charger. I have been informed, and firmly 
believe, that if the work is done properly it does not pay even 
at the standard rate of 5s. for 120 volts. Your correspondent, 
Mr. Bullock, has forgotten the all-important time factor. Many 
dealers do not trust charging work to subordinates, but attend 
to it themselves in order to help trade by that very good 
method—making a satisfied customer. High-tension cells are 
ə Very often tiny things and may, if of the older type, have 
tightly fitting rubber caps which have to be lifted to see the 
acid level. The dealer, to do his work properly, has to check 
that level in each cell, and, if necessary, top up. As often as 
not, a few of the cells show low specific gravity and have to 
receive extra individual charging treatment if the battery is 
going to function as it ought. In addition, the whole battery 
has to be cleaned and connections examined. 
You will, I think, agree that the cost of the current used 
is not a very important factor in the charge made to the 
customer for the type of dealer who does not merely put the 


battery on and take it off again when some of the cells froth 
a little. MARSHALL J. ROBB. 
Aberdeen. 


November 10th, 1927. 


—— 


Sir,—May I be permitted to reply to Mr. Bullock’s letter in 
the November 9th issue, on the subject of ‘‘ outrageous ” 
charges for recharging high-tension accumulators. 

When a high-tension accumulator is brought in for re- 
charging we first remove sixty small vent plugs. We then 
go round with a small squirt and ‘‘ top up’’ sixty cells, many 
of which are frequently half-empty, so that it would be posi- 
tively dangerous to charge them without first ‘“ topping.” . The 
battery is then connected to the charging circuit, and the 
current is adjusted to the makers’ rating. Every two or three 
hours, for perhaps 24 hours or more, the battery is examined 
and the current is readjusted to guard against possible over- 
heating. When the battery is taken off charge perhaps a dozen 
cells taken at random are tested for specific gravity; then 
sixty small cells are once more topped up to compensate for 
evaporation during charging, and sixty vents are replaced. 

Now comes a most important process which, I fear, is fre- 
quently neglected. The tops of the blocks, or the sides of 

the cells, are brushed over with ammonia, and the units are 
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finally dried off. This is done to neutralise the acid spray, 
which will otherwise cause very serious leakage of current, due 
to the high potential and small capacity of the battery. 

Now, Mr. Bullock, is 4s. 6d., or even 6s., ‘‘ outrageous ”? 
If the job is done conscientiously, it is not. 

There are two sides to every question, and perhaps this letter 
may help to remove the common misapprehension among those 
outside the business that accumulator recharging is “a very 
paying proposition.” B. CURTIS ELLIOTT. 

London, W.13. 

November 12th, 1927, 


MORSE INTERFERENCE. 


Sir,—In order to clear up certain points which recent corre- 
spondence on this subject has elicited, may I summarise briefly 
my views with special regard to Mr. J. B. Wilson’s and “ Sea- 
Going Operator’s’’ letters in your November 16th issue? 

(1) The second paragraph of my letter of October 20th is not 
disputed. If, therefore, a reliable C.W. apparatus for safety 
purposes is to-day technically possible, it follows that such 
apparatus should be developed and that international legislation 
be framed for the furtherance of its use as speedily as possible. 

(2) I have not claimed that C.W. on 600 metres should be 
used for “traffic.” On the contrary, I claim that so far as 


ships are concerned there is no necessity for the use of this 


wavelength at all, when by international agreement an alterna- 
tive longer wave for ‘the distress signal and call has been 
allocated. By this means a wider band of useful frequencies 
will be available for broadcasting, and it is this, I believe, the 
public desire. 

(5) Mr. Wilson agrees with me that once the present Auto- 
Alarms are installed in large numbers it will be extremely diffi- 
cult to compel further change. , This is such an important phase. 
of the situation that it forms an overwhelming argument against 
their extended adoption until the final conclusions of the Wash- 
ington Conference have materialised and frequency bands for 
the various services throughout the world adjusted. - 

The gist of ‘‘Sea-Going Operator’s” letter can be summed up 
as follows: Present conditions are chaotic, therefore for 
heaven’s sake don’t attempt to improve them lest they become 
worse. There is nothing of a constructive character in their 
letter. , There are many ‘‘ vapouring theoretical amateurs ” in 
this country who can design C.W. transmitters which will not 
change their wavelengths when the ship rolls. > 

There is nothing in my letter which casts a slur on sea-going 
operators, nor have I anything but praise for the way they 
“carry on ” in spite of the apparatus with which they are pro- 
vided and other difficult conditions. 

My object was rather to show that to-day, as in the past, far 
too much importance is attached to ‘“‘ commercial expediency ” 
to the detriment of technical efficiency. l 

I am asked : ‘“‘ Since when has broadcasting been a vital wire- 
less service?” The word ‘‘ vital’? may be open to objection 
if used in its strict dictionary sense, in which -case it logically 
follows that no wireless service comes under this category. I 
used the word in its relative sense. We may agree, perhaps, 
that sometimes there is a little vitality indicated in broadcast , 
transmissions, l l i 

Finally, a word or two on the third paragraph of Mr. 
Wilson’s reply. I am one of those who have no faith in leaving 
matters of policy to technical experts. It is-for the com- 
munities to instruct their Governments as to what they desire 
and to make sure that the experts understand the requirements 
before proceeding to utilise their ‘‘ expertness’’ in working out 
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the details. Hence the necessity for reports as to what takes 
‘place at conferences and the reasons for proposals submitted. 
For instance, supposing one of the experts puts forward the 
claim that 5XX is to be shut down. The public in this country 
who have subscribed the money for this station have a right 
to demand where he obtained his authority for so doing and the 
reasons underlying the claim. | i 
At present, as might be expected, the public know- nothing 
of what transpired at Washington last month, and therefore, 
unless it rouses itself to demand full particulars, it must 
put up with the consequences. MAURICE CHILD. 
London, N. W.2. re ‘ 
November 17th, 1927. 


Sir,—Might I add a few words to the controversy regarding 
interference caused by spark telegraphy transmissions? 

The majority of complaints are only too well founded, but 
the charges are largely brought by those who are not sufficiently 
well informed. On the other hand, those writers who defend 
the ‘‘sea-going operator” assume that they are personally 
charged. | ` i 

Spark interference is exceptionally bad even on the ‘‘ Every- 
man Four” as far inland as Colchester, and is almost entirely 
due to French coastal stations and ships communicating with 
them. The French station FFB, in particular, on a nominal 
wavelength of 300 metres can be tuned in at deafening strength 
anywhere between 200 and 600 metres even when four tuned 
circuits are employed. + 

On.the East Coast severe interference is experienced from the 
Harwich-Zeebrugge boats, but, apart from this, I feel bound to 
congratulate the British ship and shore operators on the loose 
coupling they employ. I should imagine that the interference 
suffered on the South Coast is almost entirely due to foreign 
ships, many of whom use their call-letters an unnecessary 
number of times and transmit an almost unending dash without 
the slightest apparent provocation. 

The nuisance would be considerably mitigated if steps were 
taken to enforce the international regulations iaid down for the 
conduct of wireless signalling at sea, in which stringent rules 
are set out regarding the emission of heavily damped waves. 

In pre-broadcasting days operators were provided with forms 
for notifying the P.M.G. of offences of this description irre- 
spective of the offender’s nationality, and if this practice were 
revived it is possible that the harassed listener might feel some 
benefit. HENRY C. RYLATT. 

Colchester. 

November 19th, 1927. - 


e 


Sir,—From correspondence in your columns I gather that the 
Kast, South, and West Coasts and part of Scotland all depend 
solely on Daventry. Why not have two long-wave stations? Pre- 
sent the people at Geneva with (say) Bournemouth’s wavelength, 
and ask for something in the neighbourhood of 1,900 metres. 
Then all the ‘‘ out-of-the-way ° people who at present have no 
_ prospect of any alternative programmes, as long as they are 
confined to Morse wavelengths, would be appeased. Admittedly 
the direct wave of a broadcasting station is the only one taken 
into account, yet nobody seems to want those frequencies which 
give the best direct wave. If 50 kW. were given to the two 
Daventry stations on long waves, the “ out-of-the-way ’’ people 
would probably do with 2- or at most 3-valve sets, while every- 
one else would get a third alternative programme. | 

Cromer. “EAST COASTER.” 

November 18th, 1927. 


Sir,—While I entirely agree that safety of life at sea must 
take precedence over amateur wireless and broadcasting, there 
are other sources of Morse interference which seem unneces- 
sary, inasmuch as the communications concerned could in most 
cases be established through other media than the ether. In 
particular I would draw attention to the police transmissions 
to which you refer in “ Current Topics” in the November 16th 
issue. 

Broadcast reception in the Preston district is spoilt by mes- 
sages continuonsly sent out by the County Police relating to 
stolen cars, pullets, cockerels, and other Jost property. If mes- 
sages of this nature must be sent by wireless, why cannot C.W., 


Wireless 
-o World k 


be made use of? At present the interference extends over the 
‘broadcast band from 250 to 500 metres, and to.a lesser extent 


felt commiseration, 


Team. 
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on 1,600. 
A protest to the postmaster at Preston was sent some time 
ago; it was acknowledged, and possibly some steps were taken, 
for the police have jammed it into us more heavily than ever! 
A large petition to the B.B.C. is now being widely signed. 
I therefore offer the Yorkshire listeners my sincere and heart- 
: | “ RE MORSE.” 
Preston, November 17th, 1927. 


B.B.C. RECEPTION IN SCOTLAND. 


. Sir,—With reference to the letter from Mr. Bryan Groom 
in your issue of November 16th,. it is well to remember that 
Galashiels is situated in the Vale of Gala, low down among 
the hills, similarly to the position of Hawick. Does the ex- 
perience of Mr. Horne and of Mr. Bryan Groom fairly repre- 
sent that of the Border district as a whole? The results ob- 
tained at an elevation of some 300 feet near Melrose seem 
to cast the blame on the hilly nature of the country as much 1s 
upon the B.B.C. O 

Some years ago in East Kent it was noticed that Daventry 
was being received excellently on many loud-speakers in the 
town of Sandwich in the open marsh country. Reception at 
River, on the other hand, was very poor indeed on a three 
valve set. In the latter case the aerial was high above the 
sea, but was set in the steep-sided valley which plunges down 
towards Dover. It was thought that this poor reception was 
due to screening by the hills, but the set was not examined 
carefully to determine whether it was efficient. 

My own aerial is placed on the side of the valley of the 
A crystal set attached to it will just make Daventry 
audible occasionally, while on this identical set, transferred to 
another aerial a couple of hundred feet higher up the hil, 
Daventry comes through with regularity and some strength. 

Gateshead. . GEORGE M. MEYER. 

November 16th, 1927. | 


LOUD-SPEAKER MOVING COILS. l 
Sir,—With reference to Mr. A. R. Turpin’s letter on the 


above subject in your issue of November 16th, there is, as 


far as I am aware, no reason why a step-down output trans- 
former cannot be used to. feed a loud-speaker moving coil with 
complete success. I would, in fact, go further and say that I 
have yet to hear one of these loud-speakers working on a choke- 


capacity output circuit with a rationally sized choke which had — 


not a serious low tone resonance followed by a sharp low tone 
cut off, which does not seerh to be present in others which are 
transformer operated. f , 
_ It is not generally realised that an output transformer !$ 
handling several watts, and that therefore the several distor- 
tions due to comparatively obscure effects, such as the varia- 
tion in permeability of the core, which may show up in inter 
valve transformers which work on ‘virtually no load, are com- 
pletely masked. 7 

From the point of view of reasonable flux densities in the 
core and lack of self-capacities in the windings the transformer 
is no more difficult to design than the choke; in fact, for cer- 
tain conditions, such as push-pull amplification, it is easier. 
- One cannot leave the matter without referring to the kindred 
subject of the correct relation of the coil impedance to the 
output impedance of the set at, say, the secondary terminals 
of the output transformer. I raised this point in these 
columns some months ago, and, I am sorry to say, did not 
feel very satisfied or convinced by the answers received. As 4 
result of experience and of conversations with engineers best 
in a position to know, I feel fairly confident that the effective 
output impedance of the set will gradually be made relatively 
higher as the construction of the loud-speakers becomes more 


perfect. With an output transformer that has been section 
wound one can alter the ratio (and therefore the output 1m- 
pedance) with ease, and so accommodate a range of loud-speakers 
varying both in impedance and excellence of construction. 
London, S.W.20. D. KINGSBURY. 


November 16th, 1927, 
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“The Wireless World” Supplies a Free Service of Technical Information. 


The Service is subject to the rules of the Department, which are printed below ; 
A selection of queries of general 


be strictly enforced, 


in the 


interest of readers themselves. 


these must 


interest is dealt with bclow, in some cases at greater length than would be possible in a letter. 


Converting a Loud-speaker. 


I have an old type of horn loud-speaker, 
and should be glad if you will give 
me conetractional details for con- 
verting it to the cone type, as I 
understand this latter type of loud- 
Speaner gives much better quality. 

E. T.” 

We greatly regret that it is not within 

ihe scope of the Information Depart- 
ment to give the constructional details 
you require. As you will appreciate, verv 
detailed drawings and instructions would 
be necessary for this purpose. Apart from 
this, we do not think that it would be 
a practicable proposition to make the 
conversion you mention, and, if at- 
tempted, results would, in our opinion, 
be far from satisfactory. Speaking -gener- 
ally, a good type of cone loud-speaker is 
preferable to an ordinary horn type 
loud-speaker; but, at the same time, if 
not constructed in accordance with proper 
principles, a so-called cone loud-speaker 
can be productive of very bad distor- 
tion. 


oo0oo0o0o 


The “ Roberts Reflex Neutrodyne.” 

I have your issues dated July 1st, 1925, 
and June 23rd, 1926, in which are 
given constructional details of the 
“ Roberts Reflex” receiver. Have 
you published any further details of 
this receiver showing the alterations 
necessary to bring it into line with 
modern practice? -C. V. R. 

We have published no further particu- 

lars concerning this receiver since the 
latter date mentioned. This instrument 
can no longer be said to be up to date, 
and we should not now advise you io 
build it. We think that you would obtain 
far greater satisfaction if you built a 
receiver not using the reflex principle, as 
with a “‘ straight ” circuit not only will 
much greater efficiency be obtained from 
the H.F. point of view, but much better 
quality also will be had. 
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RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 

(3.) Designs or circuit diagrams .for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in-the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. i 

(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “ The Wireless 
World” or to standard manufacturers’ 
receivers, - 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


Increasing the Range of a Receiver. 


I have a detector and L.I set, and get 
several stations, but propose. to add 
a second D.F. stage in order to bring 
in stations which at present I do not 
receive, Can you advise me of the 
form of L.F. coupling to use? 
- Wz. C. 


Little or no extra range will be con- 
ferred on your receiver by the addition 
of an extra L.F. stage. The only effect 
will be that those stations which you can 
now hear at weak strength will be 
brought up to comfortable strength, and 
it is in this sense only that the range of 
the receiver ie increased. We strongly 
advise the addition of a good H.F. stage. 


- Regulating Accumulator Charging 
Current. 

I am using a commercial L.T. battery 
charger, which gives me a charging 
current of slightly over 1 ampere, the 
charger being of the “arc valve” 
type. I wish tv reduce this charginy 
rate to three-quarters of an ampere in 
order not to charge my small accu- 
mulator at a greater rate than that 
advised by its makers, and propose 
to cut down the charging current by 
putting a variable resistance in series 
with the filament of the arc valve. Is 
this in order? . KR. 

We do not advise you under any circum- 
stances to dim the brightness of your 
valve filament, as you are likely thereby 
seriously to impair the life of the valve. 

In our opinion it would be far better to 


. include a variable resistance in the plate 


circuit of the valve; this resistance can 
have a maximum value of about 10 ohms, 
but, of course, it must be wound with a 
resistance wire of large enough gauge to 
pass the charging current without undue 
heating. The method of doing this is 
clearly shown in an article published in 
our October 5th issue. 
0000 


Supersonic I.F. Amplifiers. 

What is the best wavelength to which the 
intermediate-frequency amplificr in a 
superhetcrodyne should be adjusted ? 

. A. C. 

The wavelength of the intermediate-fre- 
quency amplifier in a supersonic hetero- 
dyne receiver can be varied within wide 
limits without impairing the efficient per- 
formance of the receiver. For this reason 
it is not possible to state that any one 
wavelength will give better results than 
another. However, for the reception of 
the normal broadcast wavelengths, the 
intermediate-frequency amplifier may be 

adjusted to any wavelength between 6,000 

metres and about 12,000 metres. Generally 

speaking, it is usual to employ an amplifier 
adjusted to a wavelength of the order of. 

8,000 metres. ope oe 


b 
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Adapting a Set for Gramophone 
Reproduction. 
l have a detector and two L.F. set. The 
set is fitted with a reaction coil, and 
-I use two stages of transformer- 
coupled low-frequency amplification. 
Can you tell me how to connect a 
gramophone pick-up? G. J. R. 
Your best method would be to remove 


the two wires which go at present to- 


the I.P. and O.P. terminals of the first 
L.F. transformer in your set (in the case 
of some makes of transformers these ter- 


minals are marked “Plate”? and 
“H.T.+”) and then connect two 
separate wires to the I.P. and O.P. ter- 


minals of the transformer, the other end 
of these two wires being attached to the 
pick-up. 2, 3 

You could conveniently insert a double- 
pole switch for changing over from 
*“ gramophone ” to ‘‘ wireless.” You will 
merely have to remove the two wires at 
present running to the I.P. and O.P. ter- 
ininals, and connect these wires to the 
pair of terminals at one end of a double- 
pole, double-throw switch, whilst two 
wires from the gramophone pick-up would 
connect from the two terminals to the 
other end of the D.P.D.T. switch. In 
addition, two wires will have to be con- 
nected from the I.P. and O.P. terminals 
of the transformer to the two centre con- 
tacts of the switch. 

0000 


Reception on an Indoor Aerial. © 


Owing to the absence of facilities for the 
erection of an outside aerial I have 
been using an indoor aerial consisting 
of four wires stretched across the 
room. The local station is received 
at very good strength on the “ Every- 
man Four,” but distant stations are 
only telephone strength. Can you 
suggest any method of improving 
reception without rebuilding the 
receiver? A. G. 

When a very short aerial is used this 
should be connected via a 0.0002 mfd. 
fixed condenser to the grid end of the 
aerial-grid transformer, and not to ter- 
minals A, or A, Fig. 1 on this page 
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clearly shows the suggested modification. 
Position 1 is the usual method of con- 
necting the aerial wire, and position 2 
the alternative connection. 
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Special Types of L.T. Supply. 

I propose using a ‘‘nickel-iron’’ type of 
low-tension cell for lighting the fila- 
-ments of my valves. I understand 
that special precautions have to be 
taken with these cells as compared 
with the ordinary lead accumulator. 
If this is so, can you tell me what 

these precautions are? ` S. H. 
It will be found that the ordinary 
“lead”? accumulator maintains its voltage 
fairly constantly, almost up to the end of 
its charge, when the voltage drops com- 
paratively constantly and quickly; one 
can, therefore, use fixed resistors in the 
set. The other type of cell you mention, 
if it is the type we think you refer to, 
does not maintain its voltage up to the 


- same level throughout practically the 


whole of the charge, but the voltage drops 


steadily throughout the charge, somewhat | 


in the manner of an ordinary dry cell. 
It is obvious, therefore, that there are 
difficulties in the way of using fixed re- 
sistors. One should use a variable re- 
sistance, which should be put to the ‘‘ full 
in’’ position at the maximum of the 
charge, and the resistance gradually cut 
out during the period of discharge. This 
precaution is, of course, definitely not re- 
quired with the ordinary accumulator. 
©0000 


Pot Magnet Winding for 200 v. D.C. 
On page 389 of “The Wireless World” 
of September 28th last you give a 
table of pot windings for the coil 
drive loud-speaker for different 
supply voltages. I wish to connect 
this to a 240-volt D.C. main, but 
require a greater field strength at 
the “gap”? than could be obtained 
with the 200-volt windings recom- 
mended. Can you supply me with 

the required information? L. R. 
A suitable winding for a 200 volts D.C. 


- supply to dissipate a greater wattage than 


that given in the table could be obtained 
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Fig. 1.—Modification of the ** Everyman Four ” to permit the use of short indoor aerials. 


NOVEMBER 30th, 1927. 


by winding the bobbin full with No. 36 
S.W.G. single silk covered copper wire. 
This‘ will give a field strength at the 
‘gap’? comparable with that obtained 
with the 6- or 8-volt windings. 
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A Straightforward One-valve Circuit. 


I wish to build a single-valve set for the 
purpose A receiving distant stations 
on headphones with a minimum of 
expense, and should be glad if you 
will advise me of the circuit a adopt. 

. G. 
We think you could not do better than 
to construct a simple one-valve regenera- 
tive circuit, using the circuit which we 
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Fig. 2.—Simple single-valve circuits. 


show in Fig. 2. Ordinary plug-in coils 
could be used so that you could cover 
both the normal and the long B.B.C. 
stations, and also, if you so desire, use 
exceptionally large coils to receive the 
long-wave C.W. stations which may 
usually be heard at all times on a simple 
one-valve regenerative receiver. 
oo0oo0oo0 


A Question of Distortion. 


l am using a two-valve set, detector and 


L.F. with reaction, but find that 
quality is very bad. I am using a 
30,000-ohm valve as detector, and a 
proper power valve in the output 
stage. My high-tension battery is of 
the 50-volt super-capacity type. Can 
you tell me what is likely to be the 
trouble? C. L. 
It would appear from your letter that 
you are only using 50 volts high tension 
on both valves. Whilst this voltage is 
ample for the detector valve, it is by no 
means sufficient for the L.F. valve, and 
amplitude distortion is bound to occur if 
you are using this low anode voltage on 
the output valve. It does not matter in 
the least that your 50-volt battery is of 
the super-capacity type, this having no 
bearing on the H.T. voltage; in fact, if 
you were using 120 volts supplied by the 
very small cell type of H.T. battery you 
would get far better quality than with a 
50-volt super-capacity type. Your voltage 
on the last valve should be at least 100 


and preferably greater, and yon will 
therefore have to purchase an additional 
battery. 
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CHRISTMAS ` 1927. 


HE influence of Christmas is felt in every 
sphere of life, and as we draw near to 
Christmas, 1927, our thoughts may quite 
naturally turn to questions of how to use 
wireless to assist in célebrating this festival. 
There are many ways in which wireless can 

- be applied to providing Christmas enter- 
tainment, and: in this issue we have endeavoured to put 
forward a number of suggestions which we hope will be 


helpful to our readers when called. ‘upon to contribute their | 


share of providing entertainment. No doubt many of our 
readers, with these suggestions to assist them, will find 
ways and means of developing the ideas so that they form 
the basis of competitions which are still so popuiat at 
Christmas parties. 


Wireless for Christmas Presents. 


With the Christmas season, foo, comes the inevitable 
question of what to give as Christmas presents, and prob- 
ably wireless provides the simplest possible solution. to 
the problem. We can select a wireless present from a 
complete set costing many pounds down to a useful com- 
ponent or accessory at the price of only a few shillings. 
There is such a wide variety of possibilities for wireless 

-Christmas presents that it would be quite impossible to 


` enumerate them, but one word of advice we would give 


those who desire that wireless is to provide Christmas 
presents this year: do not delay in making your selection 
and ordering what you need. 
industries which have been established for a great number 
of years. With witeless there has been a constant change 
in the types of apparatus, due to the progress which has 
been made, and consequently, unless orders are placed 
early for Christmas delivery, one cannot be sure that the 
manufacturers will be able to supply, to time. We under- 
stand that special efforts are being made to cope with the 
volume of Christmas business, but if those who are order- 
ing will see to it that they do not leave things too late 
they will help very effectively to avoid the risk of delay. 
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AN INTERESTING AMALGAMATION. 


N this week’s issue a detailed announcement is made 
of the recent amalgamation of the two important 
Listener organisations, the Wireless League and the 

Wireless Association, under the new title of the ‘‘ Wire- 
less League, incorporating the Wireless Association of 
Great Britain. ? For some time it has been felt that 
these two organisations were overlapping in their activi- 
ties, and that the best interests of the listener would be 
served if the two bodies could unite. There were minor 
difficulties to be overcome before the amalgamation could 
go through, but it was found it was possible to make the 
necessary changes without disturbing the constitution of 
the Wireless League. 

The Hon. Sir Arthur Stanley, G.B.E., will- continue 
to act as Chairman of the joint body, whilst Lord Drog- 
heda, formerly Chairman of the Wireless Association 
of Great Britain, has consented to act on the Committee. 

An’ important new line of activity of the joint body 
is connected with the furtherance of an Empire broad- 
casting service. A representative of the League is shortly 
leaving for Africa and Australia with the object of 
consolidating the overseas interest in the establishment of 
a service, and in doing so the League is extending its 
influence so that it will no doubt come to be regarded as 
the Imperial Listeners’ organisation. 


ooo 


IDENTIFYING STATIONS. 

N our editorial -of last week the suggestion was put 
forward for a new system of - identifying stations, 
which we believe would solve the problem with a mini- 
mum of difficulty and modification of existing broadcast- 
ing arrangements. We have already received a number 
of letters strongly supporting our proposal, and we hope 
to.include some of these letters under Correspondence in 
our next issue. We would welcome the views. of readers 
on this suggestion, particalarly opinions from those who 


may see. objections to the scheme, because-such views 


are of even greater value in aSsIStInE us to put forward 
a constructive - proposal. ae ; š 


t 
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Some Novel Wireless Experiments. 


T the approach of the Christmas season, with all 


its gaieties and festivities, the enthusiastic experi- ` 


menter feels that there must be, lying dormant in 
his wireless apparatus, the germs of entertainment of all 
kinds. Providing he has, in addition to his wireless 
receiver, a small collection of odd parts, the experimenter 
is in possession, though he may not realise it, of quite a 
presentable electrical laboratory, which can be drawn 
~ upon for the material for a number of different ‘* stunts ”’ 
of an entertaining nature. 

To the initiated, the various fics that can be played 
with wireless apparatus are mostly simple enough, though 
they may very frequently be regarded as surprising, and 
even almost magical, by one’s non-technical friends. 
After all, it is zovelty that counts in entertaining, rather 
than scientific attainment. The real miracle in wireless 
is the reception, sometimes from very far away, of clear, 
undistorted music ‘‘ va ether.” But the same man who 
feels positively hurt 1f you cannot produce music, at a 
moment’s notice, from the 
ends of the earth will often 
be mightily impressed to see 
the pointer of a meter danc- 
ing merrily over a scale, or 

‘a neon lamp flickering in 
time with the music or 
speech. 

It is proposed to suggest 
a few simple experiments 
that can be performed either 
with a wireless set or with a 
few wireless components 
specially put together for a 
particular demonstration. 
Where possible, special men- 
tion will be made of any op- 
portunity to develop a game 
or competition in connection 
with any experiment, but any who have that keen eye 
for the possibility of building up entertainment on ‘a 
trifling basis that marks out the born host or hostess 
will probably be able to make more of the material pro- 
vided than can the writer. 


with the music. 


Try this experiment during a programme of dance music. A 
neon lamp on the output terminals can be made to flash in rhythm 


It may be necessary to supplement the output 
potential by connecting an H.T. battery as well as a step-up ratio 
transformer between the lamp and the output terminals - 


Turning Sound into Light. 

This experiment is most easily performed by those who 
pessess fairly powerful receiv ers, and is generally regarded 
as entertaining by one’s non- technical friends. . It con- 

sists in connecting an ordinary neon lamp in parallel with 
the loud- speaker, so that when-the signal volts across the 
latter are greater than the minimum voltage (about 175 
volts) required to light the lamp, it lights up momen- 
tarily. Since the highest voltages are produced by the 
strongest signals, it is usually only on these that the lamp 


lights, so that it will beat time very satisfactorily with 


the music. 

When the set will’ et provide voltage enough to light 
the lamp, two alternatives are possible. If the extra 
voltage required is not large, an L.F. transformer may 
be used to step up the volt- 
` age, the primary being con- 
nected in parallel with the 
loud - speaker, and -the 
: secondary connected to the 
lamp. Alternatively, the 
.neon lamp may be connected 
between L.T. — and the 
plate of the last valve (or 
‘‘ loud-spéaker ’’), by which 
means the voltage of the 
. H.T. battery is added to the 
voltage due to the signals, 
so that the. lamp lights on 


cost, however, of a few extra 
milliamps. from the H.T. 
battery. . 
Competitions, on the lines 
of guessing the number of 
times the lamp will flick per 
fox-trot,, are possible here 
also. 


~ 


A Simple Stroboscope, 


Only those with alternating current mains can try this 
particular experiment. It is, however, one that seldom 
fails to appeal. A neon lamp when connected to 20 
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alternating current supply will flicker at the rate of the 
frequency of the supply—usually 50 cycles, or 50 times 
a second. Although the flashes are sufficiently rapid to 
give the illusion of continuous light, a disc revolving at 
' exactly 50 times. a | second would appear to be stationary. 
The reason for this is ob- 
==] viously that the disc. is 
z illuminated in precisely the 
-, t+ Same position on each re- 
‘+; volution, and cannot be 
-; seen during the period of 
- making a revolution. If 
i the revolving’ disc is 
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The Stroboscope. Where the electric supply is alternating a 

neon lamp can be used to check gramophone turntable speed. 

With a careful adjustment of the speed regulator the disc will 

appear to be stationary when illuminated by a neon lamp con- 
nected to alternating current mains. 


arranged in the form of a white card upon which is clearly 
marked in black some figure, image, or design, and is 
made to revolve 50 times a second, the card with its image 
will appear to be at rest. Should the rate of revolution 


be 51 times a second, the image will appear to be revolv- . 
-ing slowly in one direction (the direction of actual rota- 


tion), while if it rotates 49 times a second it will appear 
to be slowly revolving in the opposite direction. As 
voltage peaks in each cycle, it may be 


on 50 cycle supply. Actually, a much lower voltage is 
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’' Can: you ‘identify a gramophone record when played backwards ? 
at of mounting an auxiliary turntable. 
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glow takes place on the larger electrode. 


A simple method 
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required in one Taci than in the other to cause the 
lamp to flash. „The main voltage, therefore, must be care- 
fully regulated so that the lamp is just capable of flash- 
ing. It should be so inserted in the holder that the 
In order suit- 
ably to reduce the voltage of the supply a potential 
divider consisting of two series connected lamps, each 
of the voltage of the supply and mounted in batten 
holders, may be used. The neon lamp is fed between 
one of the main wires and the junction between two lamps. 
Obviously, it will be necessary to augment the voltage 
obtained in this way by connecting a high-tension bat- 
tery in one of the leads to the neon lamp. It is inter- 
esting to note that, in such an arrangement as this, which 
includes a battery in series with A.C. mains, the 
voltage on the lamp, instead of varying from zero up to, 
say, 140 volts in either direction, varies between the sum 
and the difference of. the battery and mains voltages. By 
this means one can be quite sure that the lamp will only 
light once per cycle, so that the number of flashes per 
second will be the same as the frequency of the mains. 
In the case of low voltage supply, say, of 100 volts, the 


Constructional details for setting ipi ae ora s of a turntable 


to reverse the rotation so as to exami ous effects pro- 

duced when a record is played backwards. oe kubber band is placed 

round the rim of the driving turntable so that the edges, by 

mene only light contact, will not retard the Spese of the gramo- 
. phone motor. 


potential divider will not be paced: and a 240-volt 
lamp should be procured and operated with the assistance 
of a high-tension battery. 
A hand drill, Neen winder, sewing 
machine or toy electric motor may be 
adapted for driving the disc according to 
convenience. If a gramophone is avail- 
able, a 12in. white card should be made 
up and marked off with rin. radial lines, 
near the circumference, and equal in, 
thickness to the space between them. | It 
is easier to mark out the position of these 
lines, which must be done accurately, 
with the aid of a protractor; and there- 
fore go lines, each 2° wide and 2° apart, 
will be found most convenient. With.a 
` 50-cycle supply the marks on the disc will 
appear to be stationary when the turn- 
table is revolving at 33 (or 66) revolu- 
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tions a minute. As the correct running speed of the 
gramophone is 80 revolutions a minute, with a little 
trouble a disc can be prepared for calibrating the motor. 
In passing, it may be added that the Stroboscope finds 
a wide application where it is desired to investigate the 
behaviour of revolving machinery at, high speeds. 


Modern Music. 


Thanks largely to the efforts of the B.B.C., the lis- 


tener is getting quite accus- 
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carefully watched is to see that, just as in the ordinary 
gramophone, the pivot of the tone arm is so placed that 
the distance from the universal joint to the needle brings 
the needle into the centre of the record, so when the 
additional turntable_is set up it must be at the correct 
distance from the universal joint of the tone arm to bring 
the needle again in the centre of the™ turntable. 


Once the “apparatus has been set up to reverse the- 


records, all sorts of competitions can be devised- which 
will entertain listeners. First, if the loud-speaker is in 
a separate room from the 


tomed to music which,’ to 
those who, perhaps, are old- 
fashioned, is not much more 
than a confusion of sounds 
which they are unable to in- . 
terpret. 

Many readers may not 
know that with the assistance 
of a gramophone music quite 
as remarkable can be pro-. 
duced, music which at least - 
in some cases will be found 
not unpleasing to listen to. 
This is done by arranging 
to play gramophone records 
backwards, and it is not at 
all difficult to carry out, especially with an electrical pick- 
up. The first essential is to arrange that the direction 
of rotation of the gramophone record is reversed, and 
then the pick-up carrying the needle must be placed on 
the record at the centre instead of the edge: .There are 
several ways in which the arrangements can be made for 
reversing the direction of rotation of the record, but 
probably the most convenient is to gét a second turn- 
table of the same diameter as the one already on the 
gramophone and fit it up on a bracket so that it can be 
brought against the existing turntable, so that the edges 
of the two come into contact. To ensure a satisfactory 
grip it will be advisable to put a large elastic band 
round the circumference of one of the turntables and 
to arrange that the bracket supporting the additional one 
is held in contact by a spring or tension applied by a 
strong elastic band. ‘The other point which must be 


Feeling music. 


A chain of persons linking hands in this way may form a substitute for the loud-speaker leads. 
the connections to both set and loud-speaker. 


wireless set and the gramo- 

phone equipment, the set can 

be switched off during a pro- 

. gramme, and a reversed 

gramophone put on as. if it 

- were part of the broadcast 

‘programme, and then see 

- what effect it has on the 
listeners. 

A simple way of devising 

a competition would be to 


That a shock can be felt at the output terminals 

of a receiver may have already been accidentally discovered by 

many. A step-up ratio transformer will increase the effect and 
feeble shocks will be felt to the rhythm of the music. 


supply the guests with a card 

with the names of, say, ten 

titles of gramophone records 

and then play these pieces 
_ over in some other order than 
is given on the card and invite the guests to put down 
the order in which they are played, guessing the pieces 
in turn. Of course, in a competition of this kind the 
records must not be very dissimilar in character, other- 
wise the guessing would be too easy. 


The Dancing Guests. 

If the foregoing is voted dull after a while, why 
not try to make the guests dance? Not by the obvi- 
ous method of turning on the dance music and leaving 
the guests unentertained until, in sheer desperation, they 
dance for divérsion, but in a much more unusual way. 
Produce two metal handles, made of sheet metal roughly 


_ rolled into a tube an inch or so in.diameter and connected 


by pieces of flex to the secondary terminals of a step-up 
intervalve transformer. Join the primary terminals in 
parallel with the loud-speaker, and bring up music to its 


Good contact should be made with 
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maximum volume. Anyone holding the handles will re- 
ceive quite energetic shocks in time with the music, and 
` if your victim is either sensitive or unusually frivolous 
he may perhaps execute an impromptu grotesque dance. 

If this experiment is presented under the guise of a 
new ‘‘marvel of science’’ it will be quite in order to 
introduce it with some pseudo-learned nonsense about 
“ feeling music,’”’ suggesting that if only our sense of 
touch were sufficiently developed it would be every whit 
as possible to enjoy and appreciate a Beethoven Sonata 
(or a jazz band, according to taste) by 
feeling it in the form of ‘electrical 
- impulses’? as by hearing it from a 
loud-speaker. After all, are not the 
various frequencies and intensities of 
which the music is built up as fully re- 
presented in the electric currents flowing 
_ through the body as in the air-waves 
that strike the ear? 


Music Without Telephones or 
Loud-speaker. 

While the handles are stilt available 
in the output terminals of the receiver. 
with the output voltage stimulated prob- 
ably by the ‘use of a low-impedance 
power valve in the output stage and a 
_§ to 1 step-up output transformer, a 
very simple yet mystifying experiment — 
can be undertaken. Two persons are 
seated side by side, each grasping one of 
the handles from the set. A third person places a dried 
piece of brown paper between the ears of the seated 
persons, and it is rather surprising that this simple 
arrangement gives ‘‘ telephone reception.” Being an elec- 
_trostatic effect, improvement of signal Strength will be 


the music in 


found to result by connecting a 100-volt H. T. battery in - 


one of the leads. The brown paper being dry, and conse- 
quently a good insulator, the possibility of feeling a 
‘“ shock °” need not be feared. 


Human Telephone Leads. 


The comparatively low electrical resistance of the- 


hyman body is well illustrated by feeding the signals 
bé fween the output terminals and the loud-speaker. through 


A human aerial. 
several persons extended out in line as shown here, 
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Listening in without telephones or loud-speaker. 
of dry brown paper placed between the ears of two listeners will feebly vibrate, emitting 
the same way as the 
duction of a step-up ratio transformer at the output terminals will be found to increase 
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a chain of persons. Good connection should be made at 

the terminals of both set and loud-speaker by increasing ` 
the area of contact with pieces of metal to serve- as 

handles. This experiment is only successful with a loud- 
speaker of. the high-resistance type, so that the value of © 
the resistance introduced in this way will not become 
excessive compared with the total resistance in the circuit. 


_ ` The Human Aerial. 
Again, a chain of people extending out in link from 
the aerial terminal of the set will serve as a fairly effective . 
? A 


By an électrostatic effect a piece 


diaphragm of the telephone receiver. The intro- 


the signal strength. 
aerial, and good reception can be obtained with a set 
incorporating an efficient H.F. stage. It is assumed, of 
course, that the floor covering affords some degree of 
Insulation, and a carpet covering an elevated boarded 
floor gives good results. The effect upon the tuning 
adjustments of a change in the length of this human 
aerial upon the aerial tuning adjustment is worth, noting. 


Local News. | 

Only a spare- pair of telephones and a change-over 
switch are necessary to carry out this experiment. - It 
will be first described as it would appear to the audience,. 
and then it will be.shown how it works. The broadcast 
programme is-coming through on the loud-speaker in the 


A | good set fitted with an efficient high-frequency stage will receive the local programme with an aerial formed of 
The effect on the tuning adjustment of changing the aerial constants bv altering 


the length of the “ ' aerial ” can be readily observed, 
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usual way, when it is announced at a suitable interval 
that ‘‘ local news will follow.’’ After Cealing with items 
‘cf particularly local ‘and personal interest, it can be 


announced that a certain musical item will follow, having 
A modi- 


previously referred to the broadcast programme. 
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Local news. 

without interrupting the transmission, by this simple switching arrangement. 

The change-over switch and loud-speaker, which is used as a microphone, are, 
of course, installed in another room to the receiving set. 


fication of the procedure consists of capita the audience 
to ask questions when the ‘ oracle °’ can make suitably 
framed replies. . 3 

~The general scheme of connections is shown in an 
accompanying diagram, where it will be seen that the 


loud-speaker or telephones used for listening may also — 


serve as a microphone for passing speech 
currents into the anode circuit of the de- 
tector valve. These leads should: not be 
too long, and of light wire so as not to 
introduce unwanted capacity. It should be 
- noted that words spoken into the loud- 
speaker directly connected with the receiv- 
ing set can be faintly but clearly heard on 
the telephones or loud-speaker at the dis- 
tant point. The additional leads to be 
fitted connecting with the detector valve 
are not only useful for the immediate needs 
of this ‘‘stunt,’ but will be valuable to 
those readers who might at any time wish 
to use a gramophone pick-up. 


Wireless Telephony. 

All listeners know how easy it 1s to cause 
interference by oscillating, and this experi- 
ment will serve to show how interference 
can be caused when a receiving set is not 
emitting the sound of heterodyning. Two 
simple receiving sets are required, prefer- 
ably of the two-valve type, comprising re- > 
acting detector valve and ‘note magnifer. 
The aim is to produce two-way speech com- 


A news bulletin of personal] interest to the listeners may be introduced . 


Two-way telephone transmission. 
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munication, and although. it is inténded to provide only 
communication between two rooms in a house, it can be 
easily worked without modification between points many 
yards apart and through intervening walls. On standard 
elevated aerials the range may: be several miles, though 
such an attempt would involve a breach of the regulations. 
Each set is fitted with a few “yards of 

aerial wire leading straight up to the 

ane picture rail, and a short earth wire 

should connect to gas or water pipe. 
One of the sets is brought into an oscil- 
lating condition, not so that it emits an 
audible whistle, but to a state where 
the set sounds ‘‘ live”? and with the re- 
action coupling taken to the point where 
. further loosening results in cessation of 
the ‘‘ breathing ° sound, In this con- 
* dition a loud click is heard in the tele- 
. phones on touching the aerial. It is in 
this condition that the majority of. two- 
valve sets are normally used for recep- 
tion, and this experiment evidences, 
also, that it is this condition that causes 
interference... An inexpensive carbon 
microphone is connected across the ends 
of a basket coil roughly equal in- size 
to the aerial or reaction coils. As it is 
moved nearer the aerial inductance it 
will be found that a point is reached 
where self-oscillation will just cease. 
When the diaphragm is now spoken on 
to, one’s speech will be loudly heard in 
the telephones. With the microphone coil out. of action, 
the ‘second set is brought into operation” oy making use of 


o ; 
LOUDSPEAKER 
OR - 
TELEPHONES 


“It is quite easy by means of two recciving sets to 
establish short-distance telephone communication. 
` pa 
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Ideas for Xmas Entertainment.— 
reaction and tuning round until a heterodyne note is 
heard from the first set. The condenser is then care- 
fully adjusted to the silent point, so that a slight move- 
ment of the dial in either direction produces the whistle. 
A coil and microphone are then brought into operation, 
as in the case of the first station, and simultaneous two- 
way communication will readily be obtained. 


Heating Filaments Without an L.T. Battery. 


Every amateur understands the action by which a valve 
is caused to oscillate. A continuous process occurs by 


The circuit 


“Lighting a valve filament without L.T. battery. 
arrangement of a valve oscillator in which the filament heating 


current is created by the oscillatory circuit. C,, 0.0005 or 0.001: 
CG, 0.001: C,, 0.001; R, 10,000 ohms. 


which potentials induced into the grid circuit control the 
anode current, which in turn again controls the potential 
of the grid. It is surprising that, although this fact has 
been known so long, yet it is probable that no single 
reader is aware that the filament heating current can 
be created as part of the process of self-oscillation, so 
that the valve may continue to regenerate merely by 
applying the constant anode potential. 

If a single coil of wire is tapped somewhere near its 
centre and connected to the filament of a valve while the 
ends of the coil are connected to grid and anode, self- 
oscillation will occur, assuming that the anode current is 
fed through a suitable choke and “ stopping ’’ condenser 
and a battery is connected across the filament. Now if 
a portion of the winding in the anode circuit is tuned 
by bridging several turns with a variable condenser, a 
high-frequency current will circulate in this tuned circuit, 
its value depending upon the ratio of inductance to capa- 
city. Thus by bridging only a few turns with a moder- 
‘ately large capacity condenser, a current of perhaps 2 or 
3 amperes can be obtained, using an ordinary receiving 
valve as an oscillator and an anode potential of 200 volts. 
The experiment is carried out in this way. A 3in. card- 
board tube is wound with 36 turns of No. 26 D.S.C. 
wire, then with 8 turns of No. 20 D.C.C., followed by 
13 turns of No. 26 D.S.C. This coil is wired up to a 
valve as an oscillator, and a variable condenser having 
a maximum capacity of 0.0005 or even o.oor mfd. is 
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connected across the heavy winding, but in a manner such 
that the filament is in series with this tuned circuit. With 


` the anode potential connected through a suitable choke 


coil to the plate and a momentary current applied to the 


filament, it will be found that the circuit in self- oscillating 


will cause the filament to glow brightly. 

In carrying out the experiment for the first time, a 
battery should be connected across the filament, and the 
condenser adjusted to a position where the filament bright- 
ness is considerably increased. When this condition is 
reached, the filament supply may be withdrawn. It will 
be noted in the circuit given that a grid condenser is used 
for gtid biassing in the place of cells. The condenser has 
a value of o.oo1, and the leak consists of a spool of 
resistance wire having a value of 8,000 to 12,000 ohms. 
The ‘‘ stopping ”’ condenser in the anode circuit may be 
of any value between o.or and 0.0005 mfd. 

If D.C. mains are available the H.T can be conveni- 
ently obtained merely by joining directly to the supply 
voltage. A bright emitter valve, owing to the heavy fila- 
ment-heated current which can be obtained, works ex- 
ceedingly well for this experiment. It should he noted 
also that other valves may he connected in parallel on 
the terminals marked L.T., so that a receiving set can 
be operated without an L.T. battery. Valves with their | 


filaments heated in this way appear to give a greater 
emission for a given filament brightness, and it is believed 
that the life of the filaments may be impaired if subjertee 
tc prolonged treatment in this way. 


An L.T. battery eliminator. The oscillator with self-containea 

filament supply. A battery is momentarily connected across 

the filament, after which the current is maintained by oscillatory 
current in the tuned circuit. 

The apparatus as shown in the accompanying illus- 
trations forms a useful wavemeter and may be brought 
into operation by a key arranged momentarily to connect 
the filament to a smal] dry cell battery. 


o000 


The ideas which have been described above are only 
some of many which might be put forward, but they will 
probably suffice to give the reader a sufficient basis on 
which to develop more schemes of his own and suggest 
the. lines on which novel schemes for entertainment can 
be built up. With the apparatus available to the average 
wireless experimenter there are, of course, a great number 
of other experiments not directly connected with wireless 
but perhaps equally entertaining. 
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OLD H.T. BATTERIES. 


Before discarding an H.T. battery 
as useless, go over it from cell to cell 


either with a voltmeter or testing 
lamp, when it will generally be dis- 
covered that several of the cells are 
still in good condition. These may 
be utilised in various ways, such as 
running a small flash lamp bulb over 
tuning dials or the aerial ammeter 
in the case of a transmitting set.— 


A. H.R. 
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THE “REGIONAL RECEIVER.” 


Some difliculty may be experienced 
in cutting the slots in the ribbed for- 
mers for the long-wave coils: in this 
receiver. 

To overcome this difficulty a tem- 


plate was devised for marking the 


position of the slots. 

A piece of sheet metal about No. 
16 gauge was obtained and bent to 
an angle of approximately 45 deg. 


Template for slotting ribbed ebonite 
formers. 


so that it fitted over the ribs on the 
former. This angled metal was then 
slotted to the dimensions given in the 
issue Of this journal for August 24th, 
1927. 

Instead of cuttinz the slots to the 
full depth with the template in posi- 
tion, it is advisable to start each slot 
with the hack-saw and then renove 
the template before finishing to the 
correct depth.—D. B. 


‘INCREASING WET-CELL CAPACITY. 

High-tension batteries are 
quently constructed with wet cells 
containing the sac elements from run- 
down dry batteries. This is not..a 
practice which can be recommended, 
but a certain dégree of success is 
assured if, instead of using a single 
sac for’ each cell, 


nected in parallel. If necessary the 


sacs may be carefully compressed. in 


the vice to make them -fit the con- 


tainers available.—E. S. 
o0aa j 


READERS’ PROBLEMS.  : 
For purposes of reference it will 


be found convenient to cut out the 


‘ Readers’ Problems ’’ pages and to 


file these by means of a spring binder 
such as is sold by philatelic dealers. 
It will then be a simple matter to 
find out whether any special point 


~ has been previously dealt with before 


writing in to the Information De- 
partment, and a considerable amount 
of repetition and overlapping will’ be 
avoided. —T. A. F. 


cocto 


TESTING MOVING-COIL CONE. 


In fixing the coil of a moving coil 
loud-speaker it is often difficult to 
ect the coil truly square with the axis 
of the cone. This is easily and fairly 
accurately tested by laying the cone 


on the turntable of any gramophone 


eee eee rere recasea renee Dsee ete reas! DOLORES DOD OOTEL SOHO OTS sareDOHEG OOOO ERE ED 
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‘VALVES FOR IDEAS. 


Readers are invited to submit brief : 
details, with rough sketches, where neces- : 
sary, of devices of experimental interest 
for inclusion in this section. A dull : 
emilter receiving valve will be despatched’ : 
to every reader whose idea is accepted : 
for publication 
Letters should be addressed to the Editor, “ Wire- 


less World and kadio Review," Dorset House, 
Tudor St., London, E.C.4, and marked “ Ideas.” 


Fame mere e ewer rE eRe ee F ERE DETe -O Babs nh de + OREEt HED OOOO EOS OOO EEE HEE DOSS 


which runs. true 
fre- 


‘round the circumference of the coil, — ; 
‘adjusted with these when in a tacky 
state, allow to dry, and then finish 
¿with a thin line of adhesive round the | 


two sacs are bound 
together with rubber bands and con- 


must be 


; the slightest devia- 
tion from truth can be detected at 


once as the turntable revolves. If 


the coil is tested .while. the adhesive 
is still soft it can be adjusted very. 
easily and quickly. It will be found 
best to place a few spots of adhesive 


coil at the junction of coil and cone. 
—J. B. 
0000 


FIELD AND FILAMENT CURRENT 
= FROM A.C. MAINS. 
- When the field current for a mov- 
ing coil loud-speaker is obtained from 
an - accumulator floated across a 
Philips rectifier, the filament current 
may be obtained in the same manner, 
but using the field coil as a choke 


+ 
= 
W 
7) 
u 
° 
ri 
a 


RECTIFIER 


Smoothing circuit for feld magnet and 
filament current supply. 
which “successfully removes all trace 
of ripple. 

If the filament accumulator is six 
volts, then the floating accumulator 
increased by that amount, 
but as these cells may be ordinary 
H.T. accumulator units of, say, 3 


‘amp. capacity, the cost will not be 


great. 

A variable resistance should be 
used to balance the output to be 
slightly less than the input.— 
AR T 9 +p) es ay 


B22 


a 


a will do as well? ” 


DECEMBER 7th, 1927. 


Wireless 
| World 


i 757 


REACTION AND SELECT IVITY. 


Can the Effects of Circuit Resistance be Entirely Annulled by Reaction ? 


By A. P. CASTELLAIN, B.Sc., 


OO often one hears the remark: ‘‘ Why bother to 

T go to the expense and trouble of making low-loss 

coils whem any old coil with a bit more reaction 

And too often the fallacies under- 
lying this argument are not even partially realised. 

The present article has been writtea with a view.to 

showing up these fallacies and to indicate both theoretic- 


ally and by means of measurements what can and what 


cannot be done with reaction. 
' First, let us consider a simple tuned circuit (Fig. 1) con- 


` sisting of an inductance L and a variable capacity C, 


and suppose the total resistance or the circuit to be R. 
If an E.M.F., E, at a fixed frequency, is induced in the 
“circuit from some outside 
source—by means of an 
aerial coupled to the circuit, 
for example—a_ current, 
which we will call z, will 
flow round the circuit. The 
value of this current, for a 
fixed value of E and a 
given value of R, depends 


> 
- 
> 
> 
> 
@ 


Fig. 1.—Simple tuned cir- 
t with quantities involve 
in resonance Curves. 


able condenser C. | 

If the value of current is 
plotted against the condenser setting, the curve obtained 
will be the familiar resonance curve. If the resistance 
of the circuit is increased and E kept constant, the 
maximum value of the current will be less, and the 
resonance curve will be generally flatter. However, if 


R is left unaltered, and E increased, the resonance 


curves obtained are as shown in Fig. 2 (a), with the . 


vertical scale multiplied to correspond with the increase 
of E. Again, if the circuit resistance is increased and 
the induced E.M F., E, increased in order to make 
the. maximum values ‘of the current the same in each 
Case, the resonance curves will not be the same, but the 
curve corresponding to the” increased resistance will be 
much flatter, as shown in Fig. 2 (b). 


Fi 
(ayes 2.-—Resdnance curves for two values of circuit resistance; 


E constant, (b) with E increased to bring maximum of 
. curve B to same value as A. 
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on the setting of the vari- 


A.C.G.1, D.I.C. 


The foregoing statements are way Dreng summarised 


in . the - following ana: :— 


! i= z (EXERT ee E TEDO (1)- 


where Z is the impedance of the circuit to the current 
flowing in it. At resonance—i.e., when the circuit is 
tuned—the current is a maximum because Z is a minimum 
and equal to R. Thus the equation for the maximum 
current may be written :— 


Now let us consider the circuit of Fig. 3, which repre- 
sents the circuit of Fig. 1, with the addition of a valve 


Fig. 3. -gciematie diagram showing the application of reaction 
to the circuit of Fig. 


with a reaction coil in its plate circuit coupled to fie 
inductance L. 

As before; an. E.M.F., E, is assumed to be induced 
in the tuned circuit from some outside source, which 
produces a current in the circuit and a voltage, ¢, across 
the condenser, as before. 

Owing to the presence of the valve, this voltage, e, 
connected between grid and filament, corresponds to a 
voltage, pe between plate and filament of the. valve 
(where u is the amplification factor of the valve), and 
this in turn corresponds to a current p through the 
reaction coil. | 


Extra E.M.F. Due to Reaction. | 
Since the reaction coil is coupled to the tuned circuit, - 
there will be an E.M.F., which we will call E,, in- - 
duced in the latter, due to the current ¿p in the reaction 
coil,and it should be noticed that the value of E, depends © 
on the value of 7, the current in the tuned circuit. 
We may therefore write for the: maximum value of 


the latter current the following equation :— 


E+E, 
l tmar ~ -R ES er eee (3) 
‘Now, from the point of view of the outside source, 
the only induced E.M.F. is E, so that from this point 


» 
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Reaction and Selectivity.— _ 
of view the increased value of current due to E, might 
equally well be represented by a decrease of resistance 
by an amount x, so that ¿ may be written as :— 


ine > can i 
R—=x 


Equating (3) and (4) at resonance, ae es l 


In other words, the effect of using reaction is to intro-. 
duce an effective negative resistance into ‘the tuned cir- - 


cuit, as regarded from the point of view that the total 


induced EM. F. is the E.M.F., E, from the outside’ 


source. g : 


Negative Resistance, 


The point that must be noticed here is that the value 
of this effective negative resistance x _ depends on the 
value_of the current in the $ at is, at 
points away from resonance, where the current is small, 


the value of x will be correspondingly small. : 


4 


VALVE 
VOLTMETER 


T 
+ 


+ 


SCREENED 
OSCILLATOR 


fig. 4. TOPRIrATIY used to obtain the curves of Fig. 5. 
It would be expected, therefore, that the shape of a 
resonance curve obtained by using reaction on a tuned 
circuit should lie between the two shown in Fig. 2 (b), 


and that if the resonance curve for the circuit alone ` 


were fairly flat, due to high resistance, then the top of 
the resonance curve with reaction will also be flatter than 
the curve corresponding to a lower resistance circuit. 
This means that a high-resistance circuit with reaction 
may be made as sezsztive as a low-resistance circuit—or, 
similarly, a high-resistance circuit with more reaction as 
sensitive as a low-resistance circuit with less reaction— 
‘yet it will not be as selective, and the higher the resist- 
ance the less the selectivity, even with reaction. This 
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shows the great failney eadenieine the remark at the 
commencement of this article. 


Experimental Results. 


Tn order to. illustrate. experimentally the foregoing 
reasoning, the arrangement of apparatus shown i in Fig. 4 
was adopted. 
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VALVE VOLTMETER DEFLECTION 


Fig. 5.—Curve A, 16}-ohm circuit with reaction; B, 7-ohm 

circuit without reaction; P, 16\-ohm circuit without reaction. 

The slight difference in the value of C for peak values of A and 

B is due to the fact that R is not quite non-inductive, but does 
not affect the general result. 


The E.M.F., E, was obtained by very loose coupling 
with a suitably screened H.F. oscillator, and the voltage 
across the coil L measured by means of a valve volt- 
meter. Provision was made in the tuned circuit for the 
addition of a length of resistance wire of fine gauge to 


alter the résistance of the circuit. 


As a start, the maximum value of the voltage across 
L, without the added resistance R, and with the valve 
filament disconnected by means of the switch S, was 
noted. The resistance R, was then inserted, the valve 
switched on, and the reaction coil coupling varied until 
the maximum voltage was ‘approximately the ‘same as 
in the first case, after which complete resonance curves 
were taken for the above cases and also for the circuit 
alone with R, included (curve P). ; 

These three curves are shown in Fig. 5. The differ- 
ence in the shape of curves A and B is most marked, 
and clearly shows that the high-resistance cjįrcuit with 
reaction is not so selective as Hi low-resistance circuit 


‘ without. 


The latter circuit had a essence of approximately 
7 ohms at the frequency of the experiment (A=500 
metres), and the added resistance was about o} ohms, 
so that the high-resistance circuit value was about 
16} ohms. l 


TECHNICAL QUERIES. 


The attention of readers availing themselves of “The Wireless World” Free Information Service is specially 


directed to the Rules of this Department which are printed in the “ Readers’ Problems” section. 


° 
errr ey ee re Pree es eee ee eee erer vers Ce eee ee ee eee ery VEC eeeC isis e ese ee ie eee esr e rier Teer eee 


° 
COCO e Ted CORTESE REHEAT EOE ESHREREE SETH ECOHEEDESEES SOLES HESS EROEE OLED Oe I er re eee Peet tad 


B 24 


fS 


- DECEMBER 7th, 1927. 


| 


! 
| 


| 
| 


i 
H 


| 
: 


| 


sf 
+ 


i 
f 


il 


i 


h oL: =| sai cS 
i | 


t 
| | 


A GOOD TIP. 
Make it a ‘‘ wireless ’’ Christmas, and 
solve the presents problem. l 


e000 


5 CHRISTMAS IN THE WORKHOUSE. 

The inhabitants of the Rye Institution 

à Stand a chance of enjoying a radio Yule- 

tide if the plans of the Board of Guar- 

~  dians materialise in time. A wireless 

fund has been opened for the provision 
of a broadcast receiver. 
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“ MAYDAY.” 

© _** Mayday ” is the new wireless tele- 
"phony disiress signal incorporated. in the 
International Wireless Convention, signed 
at Washington, as the equivalent of the 
8.0.8. in telegraphy. ‘Ihe word is a 
corruption of the French ‘‘ m’aidez,’’ and 
has been used by cross-Channel pilots for 
some time. 

0000 


FIRE AT DITTON PARK. 

A serious fire occurred last week at the 
Ditton’ Park experimental wireless station 
of the Radio Research Board. Part of 
the station building was gutted and one 
of the tall wooden masts was burnt 
down. Many wireless workers will be 
glad to know that, although the material 
damage was extensive, all the records were 
saved. l l 

ooo0°o 


DEAF OFFICIAL AND ALLEGED 
“ PIRATE.” 
A deaf postal official who was sent to 

“ test” the wireless set of an alleged 
‘“ pirate ’’ figured in a case at the West 
London Police Court on Friday, Novem- 
ber 18th, when Mr. G. W. Robinson, a 
Fulham resident, was charged with in- 
stalling and operating a receiver without 
a licence. i 

The official, who used an aural appli- 
ance in the witness box, was asked 
whether he had heard anything on the 
defendant’s set. He replied: ‘I thought 
I could.” (Laughter.) 

The defendant told the magistrate that 
although le took out a licence on the day 
of the official’s visit, he had never been 
able to use the set. : 

The magistrate (Mr. Cousins) dismissed 
thé case under the Probation Act. 
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2LO AT POTTERS BAR ? 

We should not be surprised to hear 
that the B.B.C. had chosen a site at 
Potters Bar, Middlesex, for the erection 
of the London regional broadcasting 
station. Does this mean that the new 
station will carry the original call-sign, 
2LO? 

: 0000 
CHINA SPEAKS OUT, T 

Chin Caung-wang, representative of the 

Peking Government, was responsible for a 


BURNT DOWN. A general view of the 

Ditton Park Radio Research Station 

which suffered severe damage in a fire 

last week. The mast on the right was 
burnt to the ground. 


spirited little declaration at the Washing- 
ton Conference. 
Government would not, without its ex- 
pressed consent, reccgnise the right of 
any foreign power or its nationals to 
install or operate any. wireless station on 
any part of its terrjtory. This applied 
to any station erected in Legation 
grounds, concessions, or leased territory.. 


ESS 


Fle said that the Chinese 


in Brief Review. 


WANTED: QUIET LOUD-SPEAKERS. 

Steps to prevent public annoyance by 
loud-speakers and gramophones are being 
considered by the Bexhill Town Council. 
A draft by-law will probably be sub- 
mitted to the: Home Office for approval. 

0000 
AN EASY STARTER, 

A New York firm of car manufacturers 
is stated to be exhibiting a car which can 
be started through a thermionic valve 
relay by a mere wave of the hand. Car 


‘thieves will consider this a very sensible 


invention. Ph 
oo00 


GO-AHEAD ALGIERS. 

Tbe town of Algiers is holding a wire- - 
less exhibition this week under the 
auspices of the Radio-Club d’Algerie. It 
is expected that a broadcasting station 
will be in operation before the end of the 
year. 

0Oo00 
CABLES AND WIRELESS. 

The Prime Minister, replying to a 
question in Parliament on November 
28th, said that the Government did not 
miend to set up a Royal Commission to 
consider the possibility of practical co- 
operation between the - State-owned 
syslems of wireless and cable. 

oo090 an E 
WASHINGTON WAVELENGTH i 
5 DECREES. l 

The International Radio-telegraph Con- 
vention was signed at Washington on 
November 25th by representatives of some 
eighty nations and territories. It is 
stated that the Convention will remain 
effective as from January Ist, 1929, and - 
will ‘‘ remain in force for an indeter- 
minate period, and until one year from > 
the day on which the denunciation thereof., | 
shall take place,” 7 _ 

In regard to the wavebands available’ — 
lo amateurs, agreement was reached on` 
the following basis: Amateurs will share 
with mobile and point-to-point users of 
radio the wavebands between 75 and 85 
metres and between 150 and 175 metres. 
Another waveband available to amateurs 
will be that between 20.8 and 21.4 metres, 
together with the two experimental wave- 
lengths of five and ten metres which are 
not considered of commercial value at the 
present time. 
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Perhaps the most important clause of 
the Convention is the fifth, which says: 
* The administrations of the contracung 
countries may assign any frequency or any 
type of wave to any radio station within 
their jurisdiction upon the sole condition 
that it will result in no interference with 
any service of another country.” 
: Oov000 Boos 
PRAISE FOR THE AMATEUR. 
Higl: praise has been meted out to the 
wireless amateurs of New’ England and 
Boston for their emergency work during 
the floods in New Hampshire. In a 


recent statement Major-General Charles | 


McK. Saltzman, chief of the U.S. Army 
Signal Corps, said that for nearly a week 
radio amateurs in the signal corps emer- 
gency network and the American Radio 
Relay League carried a‘big share of the 
burden of communications, particularly 
to relatives and friends of those in the 
stricken area. The first news of the 
flood disaster at Montpelier was given by 
two amateur operators. 
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LARGER BRITISH INDUSTRIES FAIR. 

The British Industries Fair, to be held 
in London and Birmingham from Febru- 
ary 22nd to March 2nd next, will be at 
least one-third as large again as 


~} AMEE 


this’ 
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FORTHCOMING EVENTS. — : 


z WEDNESDAY, DECEMBER 7th. 
Institulion of Electrical Engineers, Wire- 
less Sccticn—At 6 p.m. (light refresh- 
: menig at 5.30), At the Institution, Suvoy — 
: Place, W.C.2. Lecture: “The Attenua- 
: _ tion of Wireless Waves over Land,” by 
: Mr. R. H. Barfield, MSc. (Eng.), 


Muswell Hill and District Radio Society.— 
At 5 p.m. ‘At Tollington School, Tether- 
Injormal Demonstration by 


edoveccnesensenconvense 


: p.m, 


t 6A, Derbyshire Lane, Lecture; 

: by Mr. Burch, o’ : 

A Totteaham Wireless Society —At 8 pm. 3 

; At 10, Bruce Grove, N.17. Business 3 

: Meeliny. 2 : 

North Middlesex Wireless Club.—At 8.30 : 

p.m. Loud-speaker Competition, 
THURSDAY, DECEMBER 8th. 

: Institute of Wireless Technology—At T : 
: p.m. At the Engineers’ Club, Coventry 
Street. W. . Lecture: ' Mains Operation 


of Receivers," by Mr. W. A. Chambers. 
Leyton and Leytonstone Radio Society.—At 
' 8 pm. At “Haydn House,” Fairlop 
Read, E11. An Evening with the 
“Everyman Four," conducted by Mr. 
Anthoney a 
. FRIDAY, DECEMBER 3th. 
South Manchester Radio Socicty.—At the 
Co-operative liall, Wilmslow Road, Dids- 
bury. “Solodyne v. Superheterodyne,” by 
Messrs F. Marlow and G. A. F. Mercer. 
Radio Society.—At Leeds Univer- — 
Lecture No. 2: “The Three-vulve 
‘ by Mr. A. F. Carter, A.M.LE.E. 
MONDAY, DECEMBER 12th. 
Southport and District Radio Socicty.—At 
St. John Hail, Scarisbrick Street. Lec- 
ture: ‘‘Superheterodyne Receivers," by 
Mr. P. K. Carmichael (of the Society). 
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DECEMBER 7th, 1927. 
year’s “event, according to Mr. Douglas 
Hacking, M.P., new head of the Depart- 
ment of Overseas Trade. Many wireless 
firms were represented at the 1927 Fair. 
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' NO NEED FOR ALARM. 

American radio manufacturers are said 
to be growing anxious~over the pending 
exploitation of the ‘‘ monophone,” a 
device- which can. be plugged into the 
ordinary lighting system to receive music 
by “ wired wireless.’’ The monophone is 
now in operation at Freeport, Illinois, 
and there is talk of its being introduced 
into Chicago. © . - 

The telephone or lighting company pro- 
vides the music, which is charged on & 
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’ WIRELESS IN PARIS HOSPITALS. 
“La T.S.F. à l'Hôpital’ is the name 
of a new society founded in Paris for the 
provision of wireless sets in hospitals, 


-Subscribers are made, members of the 


society, and are asked to pay 20 francs 
per annum. State and local grants help 
to swell the funds. 

A large membership has already beet 


_ obtained and there is a confident hope that 
patients in, all the Paris hospitals may 


soon be able to listen-in. 


New Birmingham Society. 
A Wireless Society has been formed on 


the initiative of Dr. C. H. Harcourt at. 


Erdington, Birmingham, and is known as 
the Slade Radio (Branch of the Wireless 
League), with the object of securing mutual 
co-operation between all those interested 
in the principles of wireless operation. An 
experimental station is being provided 
and a series of demonstrations and lectures 
arranged. Members of the Wireless 
League and others interested will be wel- 
comed. 

The Hon. Secretary is Mr. H. Clews, 
52, St. Thomas Rd., Erdington, near Bir- 


mingham. 
0000 


Catering for the Beginner. 
A Junior Section has been formed by 


the Wembley Wireless Society with the. 
special object of appealing to boys and. 


those whose knowledge of wireless prac- 
tice has not yet reached an advanced 
stage. The section meets at 6.30 each Fri- 
day evening, and recent lectures have 
dealt with such topics as ‘‘ The best way 
to erect an aerial” and ‘‘ How to obtain 
loud-speaker results from the crystal set.” 
The Senior Section is carrying out a busy 
and profitable programme. At a recent 
meeting, Mr. N. P. Vincer-Minter, of 
The Wireless World, demonstrated the 
well-known ‘‘ Everyman Four.” 

All those interested in either section of 
the Society can obtain further particulars 
from the Hon. Treasurer, Mr. H. E. 
Comben, 24, Park Lane, Wembley. | 
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Varied Fare at Tottenham. 


A varied fare of interesting things was 
provided by Messrs.. K. Higginson and 
G. W. Hale, of Messrs. R.I. & Varley, 
Ltd., at tbe last meeting of the Totten- 
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ham Wireless Society. Mr. Higginson in 
a lantern lecture reviewed briefly and 
lucidly the whole subject of low-frequency 
amplification. Mr. Hale then described 
the well-known ‘‘Hale’’ reflex circuit. 
During the latter part of the evening 
both lecturers described the new. Inter- 
dyne valve, and in a subsequent demon- 
stration with a five-valve receiver the 
manner in which signals were received 


THAT CHRISTMAS FEELING. 
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en bloc. 


= with Interdyne valves was very interest- 


ing Hon. Secretary : Mr. F. E. R. Neale, 
11, St. Loys Road, Tottenham, N.17. 
0° 


Past Year in South Woodford. 
Speaking at the Annual General Meet- 
ing of the South Woodford and District 
Radio Society on November 2st, the 
president, Mr. J. E. Nickless, A.LE.E. 
(2KT), said that considering the com- 


paratively smal) population of that dis 


trict the club had passed through a suc- 
cessful year. l - 
All officers retired but were re-elected 
Hon. Secretary : Mr. E. J. Turbyfield, 
42, Alexandra Road, Soùth Woodford. 


= oo 
ave 
1» 
xh 

. > 
y bd 
` 


| 
Members and friends of the Muswell Hill and Distri 


Radio Society pbotographed at the Society’s recent annual dance. i 
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hoes Some Facts about 


MOVING COIL LOUD-SPEAKERS. 


J HERE is no reason why an L.T. 
accumulator should not be used 
to supply current for the field wind- 
ing of a moving coil loud-speaker in 
addition to performing its normal 
function of heating the valve fila- 
ments. It is probable, however, that 
the current passed by the pot magnet 
winding will exceed that taken by 
the set, and the cells will be dis- 
charged very much more quickly. 
A word of warning should be 
added against using small accumula- 


tors at a greater discharge rate than — 


that at which they are rated. 


0000 p 
FITTING A VOLTMETER. 


E is observed that the experiment- 
ally inclined amateur is, as a 
rule, unwilling to limit the useful- 
ness of a voltmeter by wiring it per- 
manently into his receiver. There is 
a good deal to be said in favour of 
this attitude, as the instrument is a 
valuable aid in the location of faults, 
and greater benefit will be derived 
from its use when it may readily be 
connected across any of the batteries 
or any part of the circuit. It cannot 
be denied, however, that it is ex- 
tremely convenient to be able to read 
the more important voltages without 
the necessity for joining up tempo- 


rary leads, and a two-range voltmeter. 
might well be included as a part of 


every receiver where expense is not a 
first consideration. 

In modern sets there is often avail- 
able space on the panel, as a large 
proportion of the components are 
mounted on a baseboard, so there will 
be little difficulty in making the addi- 
tion in question. The. method of 
connection is: shown in Fig. 1, from 
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which it will be seen that the meter 
terminals are joined to convenient — 
points on the battery leads through - 
These should be of the - 
spring push type (as used for operat- 


switches. 


ing electric bells, but preferably 
much smaller), in ordtr to preclude, 
or at any rate to minimise, the possi- 
bility of short circuits which might 
otherwise be introduced were two 
switches to be closed at the same time. 

Several types of two-range instru- 
ments have the figures relating to the 
different scales inscribed on the dial 
in contrasting colours ; in this case it 


Fig. 1.—H.T. and L.T. voltages may be 

read at a glance by including a two-range 

voltmeter, wired to the battery bus—bars 
. . through push switches, 


ås a good idea to fit push -buttons of. 
corresponding colours for closing the ` 


L.T. and H.T. meter circuits. . 
oo000 
- TWO-VOLT DETECTORS. 
T has been stated that two-volt 
valves (which have comparatively 
short filaments) make better anode 


bend detectors thin those rated at 


four or six volts. This statemcnt jis 
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Anode Rectifiers —Over-amplification. —Using a Gramophone Pick-up.— 
The Advantages of “ Superssuper-power ”. Valves. 


correct enough as -far as it goes, but 
requires some modification in certain 
cases. When the receiver includes 
two stages of-low-frequency amplifi- 
cation it is undoubtedly wise, in the 
interests of long-range reception, to 
make every effort to obtain maximum 
rectification efficiency on a small in- 
put, as a very small rectified output 
will undergo sufficient magnification 
fully to load the ordinary output 
valve. There is, however, another 


aspect of the question which arises 


when a single L.F. stage following 
such a detector is used for loud- 
speaker reproduction. In a receiver 


of this kind it is important that the 


rectifier shquld contribute as much as 
possible towards the total amplifica- 
tion obtainable, and as a large H.F. 
voltage input is assumed, amplifica- 
tion efficiency is more important than 
pure detection efficiency. It will 
therefore be seen that, provided we 
intend to take advantage of the im- 
proved characteristics of high-volt- 


age valves elsewhere in the set, there 


is no point in choosing a detector 
simply for its rectifying properties, 
the advantages of which are only 
apparent ‘when dealing with weak 


‘ signals. 


A possible exception to this rule 
exists when the ‘‘ single L.F.” re- 
ceiver is largely used for headphone 
reception of distant stations. 

Tt may be added that the ‘‘ large 
H.F. voltage input” mentioned 
above is obtained either on account 
of proximity to a transmitting station, | 
or alternatively by efficient H.F. | 
amplification preceding the detector ; 
this addition may be required when 
the amount of energy collected bythe 
aerial is small. © ~ ° #3 
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TWO-VOLT VALVES. 


HEN using two-volt valves 
throughout in a multi-stage 


receiver (with four or more valves) it 
is often advisable to omit all fila- 
ment rheostats unless the design 
which is being followed specially 
calls for them—possibly as a volume 
contro] by dimming the H.F. ampli- 
fier The reasci for this is that a 
certain voltage is dropped in battery 
leads, both external and internal, 
and with the small surplus at our dis- 
posal it is quite possible that the 
residual resistance in a rheostat at 
minimum setting, in conjunction with 
the extra lengths of wire used in con- 


necting it, may be sufficient to pre- D 


vent the application of the full rated 
filament voltage. 

This advice. applies with greatest 
force when one or more of the valves 
consume a comparatively high cur- 
rent. It will be realised that, to 
obtain a wattage approximating to 
that consumed by six-volt valves, the 
tendency is to increase the heating 
current of those with two-volt fila- 


ments. 
o0o000 


SUPER-POWER VALVES. 


HOSE who are considering the 

substitution of a valve having 
an extremely low impedance in the 
output stage should bear in mind that 
one of the greatest advantages of 
what may be called the super-super- 
power valve is its suitability for 
operation with extremely high anode 
voltages. ‘The full benefit of such 
valves is only obtained when H.T. 


pressures of several hundred volts are 


applied ; when the amateur is limited 
to 120 volts or so, they offer little 
advantage as compared with ordinary 


super-power valves, which are much’ 


more economical in filament current. 
cooo 


THE “EVERYMAN THREE ” ON THE 
GRAMOPHONE. 


O doubt many readers in posses- 

sion of this popular receiver are 
desirous of adapting it for gramo- 
phone reproduction. As it includes 
only a single stage of low-frequency 
magnification, the detector must of 
necessity be converted into an ampli- 
fier; fortunately, there is no great 
dificulty in making the required 
alterations, which will be in the grid 
circuit of this latter valve, as shown 
in Fig. 2. 
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It will be observed that the grid | 


leak must be connecied in parallel 
with its condenser, and that a switch 
for short-circuiting the combination is 
fitted. This is, of course, opened 
when the valve’is performing its 
normal function. In addition, the 
low potential end of the tuned circuit 
must be disconnected from the L.T. 
bus-bar a. terminated in a plug for 
insertion ; .» the socket of the bias 
battery. lf the valve is to act as a 
gramophone amplifier, its grid will 
be made negative, while for detection 
a positive voltage must be applied. 


- It will thus be necessary to connect the 


lead from L.T. negative to a positive 
tapping on the bias battery, in order 
that the grid circuit plug may be in- 


serted at a point which is either posi- 


tive or negative with respect to the 
fixed connecton. | 


Fig. 2.—A method of modifying the grid 
circuit of the ‘‘ Everyman Three ” detec- 
aon valve for opfionai use of a gramophone 


pick-up. 


Two terminals (or sockets) are pro- 


vided for connection to the pick-up ; 


these are short-circuited when the set 


is used for wireless reception. Ft may 


‘be found more convenient to substitute 
jack, which — 


a ‘* single circuit closed ” 


will automatically restore continuity 
in the circuit when the plug connected 
to the pick-up device is withdrawn. 

A by-pass condenser of from o.r 


mfd. upwards may be added, gener-’ 


ally with advantage; it is shown at C 


in the diagram. 
loom ele) 


TOO MUCH AMPLIFICATION. | 
T is generally assumed that L.F. 


coupling resistances will be used - 


only in the anode circuits of valves 
having a comparatively high amplifi- 
cation factor. This practice is correct 


that the 


_ to this general statement, 
districts are admittedly not 


low- 
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enough when maximum amplification 
is required, but it must not be- for- 
gotten that occasions often arise 
where this condition does not exist. 
For example, it may be. found that a 
single L.F. amplilier gives signals 
which are definitely too weak, al- 
though an additional magnification of 
from 15 to 2ọ times, as obtainable 
from a stage with the conventional 


type of valve and associated value of ` 


resistance, would be altogethér ‘exces- 
sive. Under these conditions, it will 
generally be found that an ordinary 
power valve, with an impedance in 
the order of 7,000 ohms, and a coup- 
ling resistance of from 30,000 ohms 


‘upwards, will give all the extra inten- 


sity which is necessary. The ampli- 
fication obtainable from a stage of 
this kind-is not likely to exceed four 
or five, so the anode voltage supplied 
must be such that. grid bias may be 
about one-fourth of that impressed on 
the last valve ; otherwise there is risk 
of introducing distortion. _— 

The above remarks apply essen- 
tially to receivers primarily designed 
for high-quality reproduction of sig- 
nals from a nearby station, and not 
to long-distance reception, for which 
L.F. amplification cannot, as a-rule, 
be sacrificed. It should be realised 
distribution of broadcast 
transmitters in this country is so 
arranged in respect to density of 
population that the majority of 
listeners should have little difficulty 
in obtaining a very considerable H.F. 
input. from at least one station; if 
they do not, it will generally be 
found that the aerial-earth system 
and perhaps the tuning circuits are at 
fault. There are, of course, exceptions 
as certain 

too well 
served, but the fact remains that over- 
amplification is more common than 
the reverse condition. 

The quality obtainable from a 
magnification resistance-coupled 
second stage is likely to be of a high 


order, partly because the tendency 
towards self-oscillation is small. 
Attention may be drawn to the fact 

_ that a high-impedance valve, as used 
for distant reception, may be replaced 
for local station work by a power 
valve without any real necessity for 
changing the anode resistance, the 
value of which is by no means 
critical. 
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CON STRUCTIN G. A GRAMOPHONE 
PICK-UP. 


An Inexpensive Unit Built 


LECTRICAI. reproduction has brought the gramo- 

phone and radio set very close together, and many 

amateurs will now be considering the acquisition 
of a pick-up device. A visit to the recent Olympia exhi- 
bition would have shown that the choice is anything but 
limited for the man who has a few pounds to dispose of. 
There must, however, be many experimenters who would 
prefer to construct their own instrument, and the design 
described in this article is considered by the writer as 
being very suitable for their requirements. 

The parts involved are both cheap and easily obtain- 
able, while the constructional work is very straight- 
forward. 

The following parts | are required : 

One set of telephone ring magnets; if those avail- 
‘able are very ancient it will be advisable to have them 
remagnetised. One 1,000 ohm phone bobbin ; one rubber 
bung; from the chemist; one latch key blank; short bar 
of $in. x tin. soft iron ; brass strip ; rubber tubing ; screws ; 
terminals, ete. 


RUBBER 


DAMPER RUBBER BUNG 


. cic J. | 
3 
J32 AIR a ae "Scene IRON BAR 
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Y, WIDE x V THICK 


ry) te 5 
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CURVED BRASS STRIP 
y” V° ry 
Yo WIDE x Yao THICK 


The pick-up device disassembled to show details of construction. | 
B35 


Up Rom Telephone Parts. 


To commence with the phone magnets, two bars of 
the iron are cut to a length equal to the outside diameter 
of the rings, usually about 2in. These are to form the 
pole pieces, and after marking out and drilling to the 
existing holes in the magnets, they are sawn in halves 
and the faces piled up to the correct air gap (in. 


between the top pair and $in. between the lower pair). 


The latter are bevelled at an angle of 45°, tormine a 
“ V’ notch to receive the reed. 


Plan an d elevation of assembled unit. 


`~ 


The 1,000 ohm phone bobbins on sale at most wire- 
less shops are wound on ebonite or fibre formers about 
q{ķġin. wide outside. If now a sufficient number of ring 
magnets are placed together to make a thickness slightly - 
less than 7yin., and the upper pole pieces are recessed 
at the tips to fit round the bobbin, then the latter, will 
be held securely in position if smeared with a touch of 
Seccotine. 


` Mounting the Reed. 


The reed is quite easily shaped out of the key blank, 
a section $in. wide is sawn off, and the tongue portion 
filed down to jyin. x sin. wide. The needle hole must 
now. be drilled, and the tightening screw hole drilled 
and tapped 6B.A. 

The circular portion is wrapped aind with rubber 
strip and clamped into the ‘‘ V ” notch between the lower 
pole-pieces by means of a curved brass strip held up by 
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Constructing a Gramophone Pick-up.— 


two No. 4 B.A. screws. A Hin. hole is drilled through 
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B.A. screws, which clamp the rings and pole-pieces, 


The leads from the coil are taken out to a pair of small 


the centre of this bearing strip to clear the needle. On ferminals, insulated by fibre washers from the magnets. 


the upper pole-pieces is a centring and damping adjust- 
ment for the reed, consisting of a pair of No. 4 B.A. 
studs, on each .of which a Hin. length of rubber tube 
is compressed by two milled nuts until the rubber just 
presses on the top of the reed. It will be found that 


this damping may be left very free. 


Attachment to the Tone Arm. 


The rubber bung is utilised for attachment to’ the 
tone arm. It is bored through the centre and fastened 


When all filing and drilling work has been finished, it 
is advisable to anneal the pole-pieces and reed by heat- 
ing to a dull red and allowing them to cool in powdered 
chalk or similar substance. . ` 

The ideal metal for making the poles is, of course, . 


Swedish iron, but it is not easy to obtain, and quite 


to an angle bracket, which in turn is held by the No. 6 


TRIX LOGARITHMIC CONDENSER. 


Variable condensers conforming’ to the 
logarithmic law are extremely popular as 
they provide probably the most convenient 
scale between square law and straight line 
frequency. A particularly robust and 
well-finished 0.0005 mfd. log. condenser is 
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_ The Trix Logarithmic Condenser. 


being sold at the moderate price of 7s. 9d. 
by Eric J. Lever, 39, Clerkenwell Green, 
London, E.C.1. The bearings have ample 
surface and end thrust is taken by ball 
bearings while a friction control is pro- 
vided by adjustment of pressure on a 
leather washer. The rotor is connected 
to the metal fame of the condenser by 
a braided copper pigtail which ensures a 
positive contact. It is understood that 
future models will be arranged so that 
the stator contact and terminal are well 
air-spaced from the framework. 
oo0oo 


AXUEL PROGRAMME SELECTOR. 


So varied are the musical tastes of 
broadcast listeners that seldom is a whole 
programme heard without deletion of one 
or two items. There may be some 
specially interesting sections in the pro- 
gramme which it is desired to hear to the 
exclusion of all others and to effect this, 
reliance- must be placed on the memory 
and an accurate clock. 

The Axuel programme selector made by 
Pelhams, Ltd., 5, Banner Street, London, 


A Review of t 


NEW APPARATUS. 


E.C.1, provides a means of pre-selecting 
any number of items during the day and 
automatically switches the set off at the 
end of the programme. The selector con- 
sists of a 30-hour clock around the face 
of which are 144 holes, each hole corre- 
sponding with a five minute interval. The 
clock has two terminals and is interposed. 
in the L.T. circuit of the receiver. A 
dozen metal plugs are included for inser- 
' tion into the holes and serve alternately 
to make and break contact at any time 
or times desired, 


This ingenious instrument is well ` 


finished in mottled brown or ebony and 
on being tested was found to be a good 
time-keeper and to give accurate selection 
of programme. 
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The Axuel programme selector provides 


& means of automatically switching on and 
off any number of items during the day. 
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MATCHLESS ADJUSTABLE RESISTOR 


Variable panel-mounting rheostats are 
not justified, on the score that a critical 
control of filament temperature is not re- 
quired with modern valves; a panel rheo- 
stat, however, is useful for altering the 
ratio of internal to external anode imped- 
ance of a H.F. valve as a means of con- 
trolling volume. With this last exception 


good results are possible without it. 

- The 1,000 ohm coil will be found to be about the right 
impedance for the primary of most good quality inter- 
valve transformers of about 5-to 1 or 6 to r. 


W. R. P. 
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he Latest Products of the Manufacturers, 


the temperature of valve filaments is best 
controlled by a semi-fixed baseboard re 


sistor which can þe altered from time to 
time to suit the state of discharge of the 


` L.T. accumulator. The Matchless adjust- 


able resistor, a° product of Thomas D. 


Young and.Sons, 23, Noel. St., Notting- 


Matchless baseboard-mounting adjustable 
resistor. . 


ham, for baseboard mounting is a satis- 

factory means of controlling filament tem- 

perature and consists of a l4in. circular 

porcelain disc grooved to take the resist- 

ance wire and having a finger-controlled 

contact arm. The price is ls. 3d. 
eoc0.0 . 


THE BUYERS’ GUIDE. 


Two Additional Portable Sets. | 
An omission from The Wireless World 


. Buyers’ Guide, published in our issue of 


November 16th, was ‘that of the Quali- 
tone Four Portable, manufactured by 
Messrs. The B. and J. Wireless Co., of 
2, Athelstane Mews, Stroud Green Road, 
London, N.4. This receiver, which is 
totally enclosed- in a black leatherette 


case, embodies four valves (1—v—2)- 


transformer-coupled, and is priced at 


£22 10s, 


Another portable set which should have 
been included is the Trix Portable Four, 
produced by Messrs. Eric J. Lever 
(Trix), Ltd., 33, Clerkenwell Green, Lon- 
don, E.©.1. The receiver is contained in 
a polished oak cabinet, and includes four 
valves (Q—v—3), all stages being resist- 
ance coupled. The price is £21 8s. 
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Valve Characteristics and their Interpretation. By “EMPIRICIST.” 


-N a previous article’ dealing with the device of a valve where E is the applied electromotive force in volts and 
for the purpose of wireless reception, the writer I the resultant current in amperes. — | 
dealt in a genera] manner with the different kinds of ` lf we deal with a valve in a similar manner, we arrive 
valve at present on the market with a view to indicating’ at once at a difficulty, as Ohm’s law does not:hold good. 
the suitability of each to its specific purpose. In the In the first place, we know by experience that we obtain 
present article it is intended to go into questions of ele- a curve and not a straight line when we plot plate cur- 
mentary valve theory a little more deeply, with the in- rent against plate voltage; secondly, although a part of 
tention of enabling the experimenter both to plot valve | o = 7 
characteristics of a useful kind for himself and also to 
‘interpret the makers’ published characteristics in such a 
manner that useful information can be obtained as to the 
performance of the corresponding valves in a practical 
circuit. ; 


ond 


Grid and Anode Voltage Characteristics. 


Valve characteristics are commonly plotted in the form 
of curves giving, for a specified plate voltage, the plate 
current corrésponding to any grid voltage. The plate 
current is dependent upon the voltages. applied both to 
the plate and to the grid, and the shape of the charac- 
teristic curve is very largely the same whether the latter 
is plotted so as to exhibit the variation of plate current 
with grid voltage keeping plate voltage constant, or with . |_ 
plate voltage keeping grid voltage constant. The main 3 . oe 
difference, in fact, lies in the proportionate effect of a ae = ANODE ‘VOLTS — 
change in the plate voltage and grid voltage respectively ; ane | : 
it is well known, of course, that the grid exercises con- l m E 
siderably more control than the plate, and on this fact Fig. 1.—Anode voltage/qgnode current curve for B.T.H. B4 valve; 
depends the amplifying property of a valve. T 7 A a TE | . 


he eae ae i eta ae ot uate Of this core may be rogrdad as straight for practical pur 
which it was connected. Let us see how it is possible | eee = pps p ee ee oid 
to estimate the extent of this damping from plotted take place if he ieee the characteristic were like: 
characteristics of the usual type. First of all, we must the straight part corresponds to a definite voltage, usuz; 
consider. how the damping efect comes about at all, and ally positive, and not to zero plate volts; as it should Hy 
for this purpose we must dismiss from our minds the idea’ ine case of a resistance obeying Ohm's Tans oA Charest 
of an ordinary ohmic resistance. In the case of the latter, teristic corresponding to a case of this kind is shown in Fa 


if we apply a voltage to its terminals we obtain a pro-, Fig. 1, which is taken from the makers’ published data 3:3 


portionate current passing through it whatever. the value ‘regarding a B.T.H. Bq valve. It will be seen that. the >; 


$ a ' ’ Suse é en ee ey” hae : ae s “ 
of applies voltage may Pern), Ohms iwe koni straight part of the characteristic intersects the horizontal >- 


that the value of this resistance R in ohms is equal to’? axis at'a point corresponding to 55 volts. 
| I If, however, we consider the effect of the valve on an 


1 The Wireless World, Aug. 17th and 24th, 1927. associated A.C. circuit; it is plainly ‘immaterial whether 
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the straight part of the characteristic passes through the 
origin or not. Generally speaking, the voltage across the 
AC, circuit is so small that the limits of the straight 


portion are never exceeded, and we are never concerned | 


to know the actual value of the current passing through 


the valve, but only with the amount of its fluctuations for | 


any given variation of the plate voltage from its steady 
value. Now, inasmuch as the characteristic is straight, 
we know that the variation 7 of the plate current from its 
steady value I is proportional to the variation of v from 
its steady value V, and we mean by the valve resistance 


the quotient 7o which is in general quite different from 


V oar tae 
T?’ the value based on the erroheous assumption that 


Ohm’s law holds good. 
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GRID VOLTS 


rig. 2.—Grid voltage/anode current characteristics of the B.T.H. 
valve. 


In order, 
ance, we must frst of all note the value of I for any given 
voltage V, and then the change in this value correspond- 
ing to a known change of V. If we denote these changed 
values by I’ and V’, then the value of the valve resist- 

V-V ' 
l'- I 

It is legitimate to ask whether the answer will be the 
same whatever values are chosen for V and V’. Speak- 
ing generally, the answer is Yes, and upon this 
assumption are based the calculations commonly employed 
in practice. In Fig. 2 we show a family of characteris- 
tic (plate current against grid voltage) of a B.T.H. B4 
valve, each of which corresponds to a given value of plate 
voltage. It will be seen that each curve has a straight 
portion, and that the straight portions of the family of 
curves are approximately parallel to and equidistant from 
each other. The plate voltages are taken at an interval 
of 20 volts, and on an average the vertical distance be- 
tween -the curves corresponds to a current change of 3.3 


ance Is 


‘ 
~- 
2 
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therefore, to evaluate Ra, the’ valve resist- 
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milliamperes. That is to say, if we increase the plate 


voltage by 20 volts, keeping the grid voltage constant, | 
we increase the plate current PY < 3-3 milliamperes. 


The 


° 


20 
valve resistance is thus 


3-3 X ae | 
If we consider the matter more closely, it is clear that 
the valve resistance is not strictly constant, but it is, 
nevertheless, possible to arrive at a definition of its value 
which has important practical utility. The first cause of 
variation is curvature of the plate current—plate voltage 
characteristic; this is clearly exhibited in the curve of 
Fig. 1 for values of H.T. below 80 volts. Equal incre- 
ments of plate voltage will clearly give varying increments 
of plate current according to the point on the character- 
istic which is selected- as the starting point. Secondly, 
supposing we have selected a starting point, we will arrive 
| Vi — l 

at different answers for our quotient, -m T 


= 6,000 ohms. 


, according 


to the amount of the increment of voltage and correspond- | 


ing increment of current that we adopt as standard. 


Definition of Valve Resistance. 


To get round. these difficulties we must first decide on 
a point on the characteristic at which. we are to work, and 
then try to discover a meaning; if possible, for the term 
‘valve resistance.’’ Suppose we have an ascillatory cir- 
cuit to which the valve of Fig. 1 1s connected, then we 
know that this circuit. will be damped by the valve. Now 
let us imagine oscillations of varying magnitude within 
this circuit; then it is clear that if the variation of plate 
voltage is considerable, it may extend over a part of 
the characteristic of Fig. 1, which is definitely curved. 
The result will be an effectively greater damping of the 
circuit than would ‘be the case for small oscillations. On 
the other hand, as a progressively smaller variation’ of 
plate voltage is considered, the damping effect tends to- 
wards a constant limit, and since in practical cases their 
variations are extremely small, the effective resistance 
under these conditions has a definite and useful signifi- 


cance. . We therefore define the valve resistance as the 
I 


vV- V 
l’ — J | 
and current are reduced to very small values. 

In order, therefore, to measure the valve resistance 
more accurately, we must observe the change in plate 
current brought about by a small change in plate voltage. 
A simple method of doing this, due to Eccles, is shown in 
Fig. 3. Here a resistance R is cut in and out of the 
plate circuit and the corresponding currents I, (without 
R) and I, (with R) are noted. If S is the resistance of 
the milliammeter—by no means a negligible quantity in 
many present-day instruments—we obtain the result 


RI, 
Ra m A S. 

is 
The measurement is thus carried out by means of a milli- 
ammeter and a variable resistance, and, with an instru- 
ment of reasonable sensitivity, it should be possible to 
observe a.change of current as small as a quarter of a 
milliampere. For valves of very high resistance a more 
scnsitive milliammeter would have to be used. 


limit of > when the respective changes of voltage 
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The calculation of the amplification factor of a 


valve can be carried out in an equally satisfactory 


grid of the valve. 


manner, but it will be as well in the first case to 
discuss the exact significance of this constant. Re- 
ferring again to the curves of Fig. 2 it is note- 
worthy that they are substantially parallel throughout 
their entire length, even though they are curved at their 
lower extremity. The significance of this is that a change 


of plate voltage will shift the characteristic sideways in its 


entirety by an. amount of grid voltage which is a definite 
fraction of the plate voltage change, and this proportion 


is found to be substantially the same for all character- 
In 


istics and for all parts of the same characteristic. 
order to define the amplification factor, let us consider 
that the plate voltage Va and grid voltage V, are changed 


` to new values V,’ and V,’ in such a manner that the plate 
‘current remains constant. 


Then if the change of Va is 
an increase, that of V, will be a decrease, and we may 


< . ° - id e Va’ ad Va A 
define the amplification factor as the ratio—“——*, 
° j V; E V; 


Fig. 3.—Circuit for measuring Fig. 4.—Method of measuring 
amplification factor; the rela- 
tive values’ of R and r are 


adjusted until there is no 


valve resistance; the milli- 
ammeter readings are taken 
with the key open and closed. 
: change in I on opening or 

A closing the key. 

From the curves of Fig. 2 it will be noticed that, on 
an average, the horizontal distance between consecutive 
curves corresponds to a change of about 3.1 volts on the 


The corresponding change of plate 


‘ ; ` ‘ 20 
potential being 20 volts, the amplification factor is aa 


about 6.5. _ | 

The above rough method may be replaced, as in the 
case of the measurement of internal resistance, by a more 
precise. measurement, which will give the amplification 
factor for very small differences of plate and grid voltage. 
This method is illustrated in Fig. 4, and is due to Apple- 
ton. Referring to the figure, it will be noted that a re- 
sistance R is included in the plate circuit, and a resistance 
r in the grid circuit of the valve, and across these two 
resistances, which are connected in series, a battery and 
key are placed as shown in the figure. On closing the 
key, the battery voltage is divided between the plate and 
grid circuits in any desired ratio and in opposite senses, 
and the measurement is made by adjusting the value of 
ne or other of the resistances until no thange occurs in 
the anode current on making and breaking the key con- 
fact. When this ‘result is achieved, the amplification 


factor of the valve is equal to the ratio on ' It should 
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be noted that the resistances’ R and 7 should be small, 
as otherwise the volt drop in R due to the plate current 


767 


will have an appreciable value. 


In the arrangement em- 


ployed by Appleton, R had a constant value of 10 ohms - 


and 7 was a slide wire. a, | 
Definition of Mutual Conductance. - 


The term ‘‘ mutual conductance ” is in frequent use 


in connection with valves, but, as it is actually only the 
ratio of the amplification factor to the resistance, it does 
‘Not introduce any new considerations. ‘The term ‘ con- 
ductance >? is used to denote a quantity which is the 
reciprocal of a resistance, so that the lower the resistance 
of a conductor the greater will be its conductance. The 
unit of measurement is`the ‘‘mho’’ or reciprocal ohm, 
and corresponding to a megohmi we have a conductance of 
one micromhos. The conductances of valves are usually 


expressed in micromhos and the plate resistance is occa- 


sionally expressed in this form 3 thus, for the value of 
Fig. 2, corresponding to the resistance value of 6,000 
ohms, we should have a plate conductance of 133 micro- 


mhos. The plate conductance may thus be defined as 
I-I 


yy’ where I and I’ are ‘the two values of plate 


current corresponding to plate voltages V and V’, when 


the grid voltage is constant, and V’ 


—V is as small as 
possible. 


The mutual conductance may be defined more directly | 


ae -I .- 
as the limiting value of Wo where I’ and I corre- 


Vo" 
spond to values of grid voltage V,’ and V,, the plate 
voltage being kept constant and V,/—V, being as small 
as possible. It is thus simply the slope of the character- 
istics of Fig. 2. 7 


Vev a 
] H.T. VOLTS 


Vv 


Fig. 5.—Didgram illustrating the calculation of the various valve 


constants. 


can, perhaps, best be seen from Fig. 5. Suppose that P 
be a point on a plate current/grid voltage characteristic, 
and that.we draw another characteristic for a value of 


high-tension voltage which is slightly greater, the differ- 
I£ we draw horizontal and vertical ' 


ence being v volts. 
lines through P which meet this second characteristic in 
R and Q respectively, PR will correspond on the hori- 
zontal scale to a certain variation of grid voltage which we 


; m 7 as | mL 
The relations existing between these various magnitudes- 


wT 
£ 
Į- 


? 


will call 2, and PQ will correspond to a variation of . 


a 


1 
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plate current which we will call 2. 
diately the folowing definitions :— 


Then we have imme- 


i v 
Plate resistance = 3 
z 
Plate conductance = z 
t 
Mutual conductance = a 
g 
: . -Y 
Amplification factor = 
g 


Amplification factor 
Plate resistance 
The term ‘‘ mutual conductance ’’ has value in con- 
sidering the relative merits of valves having grids of 


so that mutual conductance = 


(E) 
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_different mesh, inasmuch as for a valve of given type but 
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varying density of grid. winding, the mutual conductance 
is constant up to a point and represents a figure of merit 
for the valve. Beyond a certain point, however, when 
the amplification factor is much increased the mutual 
conductance falls off rapidly and the performance of the 
valve as an amplifier does not improve as much as it 
should. In the case of a tuned anode circuit with re- 
action, the mutual conductance of the valve is’ strictly 
the figure of merit for performance, since by means of 
reaction the valve damping can be counteracted up to the 
limit of pure reproduction. On the whole, however, since 


the plate resistance and amplification factor constitute 


very definite and easily apprehended performance data 
for the valve, it would’ seem preferable to keep to these 
terms in unter preling characteristic curves. 


THE BLATTHALLER LOUD-SPEAKER. 


A High=power Reproducer Used in Germany for Addressing Large Gatherings. 


DISADVANTAGE of cone loud-speakers in 
_ which the driving force is applied virtually at one 
point is that standing waves may be set up in the 
material of the diaphragm between the apex and the sus- 
pended edge. This phenomenon is responsible for some 
part of the resonance effects which are apparent to the 
ear when listening to the performance of the best loud- 
speakers, and although this trouble may be eliminated 
by suitable choice of materials there remains the possi- 
bility of lateral movement of the driving mechanism. 

In the Blatthaller loud-speaker (made by Messrs. 
Siemens and Halske) the drive is distributed over the 
entire surface of the diaphragm, which is consequently 
impelled forward as a whole. This is accomplished, as 
shown in the diagrammatic sketch, by attaching edge on 
to the diaphragm a continuous metal band of zig-zag 
form. The fluctuating currents from the output trans- 
former of the receiver-amplifier are made to traverse this 
‘winding ’? and react with the field between the poles 


of an electromagnet, and since the current is the same in: 


each part of the strip the force exerted is the same at 
each point, assuming the field to be uniform. 


FRO 
AMPLIFIER 


Diagrammatic ‘representation of the principle of the Blatthaller 
loud-speaker. 


In practice a rectangular ‘‘ Pertinax ”’ diaphragm is 
employed having an area of 400 sq. cm., and an electro- 
magnet absorbing about 600 watts maintains the perma- 
nent field surrounding the strip winding. Owing to the 
small area of the diaphragm the use of a baffle is essen- 
tial to ensure the radiation of low frequencies. 


Heavy construction is essential in the Blatthaller loud-speaker on 
account of the large amplitudes which it is called upon to reproduce. 
. Inthe instrument illustrated a pleated form of diaphragm is used. 


It will be appreciated that the power required to 
operate this loud- speaker limits its use to public demon- 
stration work, ‘and it is in this capacity that it has at- 
tracted so much attention in Germany. Making its first 
public appearance at the opening of the German Museum 
in Munich, it has since been used at every important 
congress and sports meeting to broadcast ‘speech and 
music over a wide area. : 
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By Our Special Correspondent. 
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Christmas Programmes.—Wavelength Tesis at Chelmsford.—Short Waves from Paris.— 
The Manchester Land-line.—Defects of the Wireless Link.—Gale Episode at Daventry. 


Special Programmes at Christmas. 
Christmas week will see a decidedly 
“ Yule-y ” flavour in the B.B.C. pro- 
grammes. As a set-off listeners to 2LO 
and 5XX wiil on Monday, December 
19th, have ‘their holiday anticipations 
heightened by hearing the ‘‘ end-of-the- 
term ” concert given by the boys of 


Shrewsbury School at Alington Hall. A 


feature will be the school song, ‘* Carmen 
Salopienae.”’ 

A Nativity. Play will be given on the 
following day from St. Hilary’s Church, 
Marazion, Cornwall, from which a 
similar play’ was broadcast last .year. 

i 0000 


` Carols by Carillon. 


A Carillon of carols will be broadcast 


from a belfry in Bond Street, London, 

on the evening of Thursday, December 

22nd, to be followed the same evening by 
- Christmas hymns’ relayed from Cardiif 
- by 5XX, while London will take a Bizet 
programme. : z 

Humperdinck’s Fairy Opera, “ Hansel 
and Gretel,” will be heard on December 
23rd, and on the following evening Mrs. 
Gubbins, in the person of Mabel Con- 
standuros, will give a Christmas party. 
Carols will be relayed on the same even- 
ing from Whitechapel. 53 
« On Christmas Day the afternoon pro- 
gramme from 2L0 and 5XX will consist 
of Bach’s ‘ Christmas Oratorio,” given 
by the Wireless Symphony Orchestra and 
Chorus under the direction of Stanford 
Robinson. 

f ; oo0oo0oo0o.,. 
Pantomimicry. 

A peculiar feature of Boxing Day will 
be the transmission of what is described 
as ‘*Pantomimicry,’’ written and pro- 
duced by Gordon McConnel. A- prin- 
cipal boy and principal girl will .duly 
appear, but an unusual item in the 


advance notice is the guarantée that mpst - 


of the songs will be out of date and 
some of them out of print! 
0000 


5GB at Christmas. p 

5GB’s programmes will also exude an 
aroma of Yuletide. - The Manchester 
Cathedral choir will broadcast carols on 
Decemper 20th, while on the following 
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_will be heard singing carols 


day the choir of. Gloucester Cathedral 
in the 
cathedral chapter house. . 
: A transmission on December 22nd will 
help to perpetuate that good old 
Christmas institution—Charades, white a 
Pickwick Picnic Party from Birmingham 
on December 23rd promises to be in the 
best Christmas tradition. ° 

No Christmas would be complete with- 
out a legend or two. This will be 
provided from 5GB on Christmas Day, 
when Albert E. Drinkwater will recount 


mas The Legend of Vandale.” 


0000 


Next National Concert. 

For the next. National Symphony Con- 
cert to be given at the People’s Palace, 
Mile End Road, on December 16th, the 
orchestra- will be conducted by Geoffrey 


Toye, the soloist being Roy Henderson . 


(baritone). 


that the 


A Daily Religious Service? | 

The demand for the daily broadcast of 
a short religious service appears to be 
growing to judge from the Savoy Hill 
correspondence bag, which also shows 
Sunday services and the 
Epilogue were never more appreciated 
than they are to-day. : 


Empire Broadcast Tests. 

Disappointment awaits those readers 
who have asked for a regular schedule of 
transmissions from 5SW, the short-wave 
broadcasting station at Chelmsford. The 
B.B.C. states that no special time-table 
is being observed at*present, but that in- 
tensive experiments are being conducted. 
I gather that these relate principally to 


changes in wavelength, and that the . 


original wavelength of 24 metres has’ 
been discarded in favour of 14 metres. 
But the whole question of 5SW's wave- 


EMPIRE BROADCASTING FROM AUSTRALIA. A recent photograph ot the transmit- 


ting room at 3LO Melbourne, showing the oscillator, 


modulator and rectifier panels.. 


The Melbourne station is regularly transmitting a short wave prog racame :on, 36. metres 


every Tuesday between 2.30 and 4.30 a.m. ( 


M.T.)e 
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length depends very largely upon the 


clock. A wavelength that may serve 
Australia very successfully during’ .the 
wee sma’ hours may be grossly unsuitable 
in the evening. A wavelength schedule 


.as wel as a time schedule seems to be 


indicated. : 
- cooo 
Short-wave Broadcasting from Paris. 

I believe that the Montmartre station, 
Radio Vitus, Paris, is the first French 
broadcasting station to launch a regular 
programme on short waves. The station 
has now begun the regular transmission 
of its evening concerts on a wavelength 
of 37 metres in addition to the ordinary 
wavelength of 202 metres. The station 
directors will welcome reports from 
British amateurs, 

ooo0oo0o 


Katowitze, the New Polish Station. 

The inauguration of Poland’s new 
10kW. station at Katowitze took ‘place 
on Sunday last, December 4th. The 
station, which transmits on a wavelength 
of 422 metres, operates daily from 2-10.30 
p.m. (G.M.T.) with a varied programme 
of talks and music. 

- 9039 . 
Wireless Gifts for Swedish Blind. 

Three hundred Swedish blind people 
in different parts of ‘the country will 
receive brand new radio sets as 
Christmas presents this vear, thanks to 
a nation-wide drive started on ‘* The Day 
of the Blind,” a special day devoted to 
welfare work for the benefit of Sweden’s 
indigenous blind. Special broadcast 
appeals have met with generous response, 
says a correspondent, and 31,000 kronor 


have already been sent in to the 
committee. Dr. G. Dahlen, called 
« Sweden’s blind Edison,’ who has 


been awarded the Nobel prize for his in- 
ventions, and who himself was blinded 
by an explosion during experiments with 


his automatic beacon lights, has contri- 


buted with his subordinates by sending 


forty broadcast receivers. 
o000 


The Manchester Land-line. 

A Manchester reader, prompted by my 
recent paragraph on the shortcomings of 
the Manchester-London land-line in 
rezard to the transmission of the Hallé 
concerts, asks, ‘‘ What happens the other 
way round?” He adds that during a 
special week, such as Birthday week, 
Manchester listeners get practically the 
whole of the London programme relayed 
over the underground land-lines. 

What happens the other way round is 
that Manchester listeners hearing London 
endure the same land-line defects as do 
Londoners when a Hallé concert is re- 
ee from Manchester. 

oooo 
Faults of the Wireless Link. 

The London-Manchester line, one of 
the longest in the country, is excellent 
for speech, as it comprises some 600 cir- 
cuits, and is equipped with valve re- 
peaters at intervals of about 50 or 60 
miles. But the Post Offce never 
orivinally intended it for the wide range 
of frequencies necessary for good musical 


reproduction.. .., Whether earthing con- 
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ditions have anything to do with its 
deficiencies in this respect is a point 
which has not been settled. 

Overhead wires are not, 
available on this route, the only alterna- 


I believe, 
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FUTURE FEATURES. 


London and Daventry (5XX). 

Dec. 111H.—Orchestral and Vocal 
Concert. 

Dec. 12rH.—Chamber Music. 

Dec. 13rH.—‘‘ The Grand Duchess 
of Gerolstein,” a comic opera 
in three acts. 

Dec. 14TH.—Anstrian National Pro- 

: . gramme. 

: Dec. lbrs.— “ Dropped from 

: Heaven,” a sketch in one act 
by Dion Titheradge. ‘‘ Shad- 
ows,” a radio scene in one act 
by Valerie Harwood. : 

Dec. 16TH.—National Symphony : 
Concert, conducted by Geoffrey 
Toye. 

Dec. 17rnH. — “ Daily Express”. 

= Carol Concert from the Albert 
Hall. 


Daventry Exp. (5GB). 


CLLKT ALLTEL ZAILEI IL] 


Dec. 1lrm.—Oratorio from Bir- 
mingham. . 

Dec. 12ru.—Military Band Con- 
cert. 


Dec. 13rn.— Liverpool Philhar- 
monic Society’s Sixth Concert. 

Dec. 14rH.—Variety Programme. 

Dec. 15tTH.—Symphony Concert. 

Dec. 16TH.—Salon Music with 
Gerda Nette (Pianofcrte). 

Dec. 17ru.—“ Dancing Time.” 

Bournemouth. 

Dec. 13TH.—‘'On the Wings of 
Song.” 

: Dec. 14rm.—“ Sea Silence,” by G. ; 

é E. Lewis. ‘‘ The Defective ; 

; Detective,” by H. S. Tinnis- ; 
wood, presented by the Station 
Players. 

Dec. 15rĦ.--‘‘ La Serva Padrona,” 
an operetta by Pergolesi. 

Cardiff. 

Dec. 13TH.—‘' Crowd Law,” a 
radio play in one act by 
Charies Bateman. . 

Manchester. : 

Dec. 12ru.—-Arthur Sullivan and 

Edward German Programme. 
Glasgow. 

Dec. 12rn.—‘‘ The Man, the Maid 
and the Muddlehead,’”’ a cameo 
by Gordon McConnell. 

Aberdeen. 

Dec. 15ru.—*“ My Programme,” 
by the Lord Provost of Aber- 
deen, 


(IKA SE Ce ceSSHSHTSSESHESHASSHESAETSESCERTSESEHSHOSSESESOEES 


` Belfast. 
Dec. 15tH.—Concert by the Lon- 
donderry Philharmonic Society. 


° 
° 
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tive being the wireless link. But experi- 
ence has shown that even underground 
cables are preferable to the wireless link, 
which is subject to atmospheric vagaries, 
Morse disturbance and fading. 

Before five o'clock in the evening, how- 
ever, frequent use is made of the wireless 
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link, as the Post Office lines are occupied 
with commercial traffic. Up to that time, 
in accordance with the contract between 
the B.B.C. and the Post Office, the lines 
are not open for the purpose of broad- 
casting. 

oo0oo0o0o 


A Daventry Gale Episode. 


A break in the land-line between 5XX 
and the Daventry telephone exchange 
during the recent gales shed light upon 
the resourcefulness of the B.B.C. staff in 
time of emergency. Very appropriately 
5XX was relaying the weather forecast 
from London at the time. 

Rather than deny listeners the pleasure 
of hearing that the gale was likely to ĉon- 
tinue, the people at Savoy Hill decided tu 
*phone the weather bulletin to Daventry 
by the ordinary telephone service. This 
was done, and the forecast was read by 
an engineer from the little disused studio 
adjoining the transmitting hall. I 
wonder how many listeners noticed the 


-= Innovation ? 


oo0oo0o0 

“The. Visitors’ Book.” 
A. J. Alan wiil broadcast another shart 
story—** The Visitors’ Book ?’—from 2L0 


on December 2ist. 
O OCO 


A W. W. Jacobs’ Tale. 

A reading from W. W. Jacobs’ “ The 
Lost Ship” will be broadcast by Mr. 
e i Sadleir from 5GB on December 

th. 


oo0o0o 
- Band Judging by Wireless. 
A brass band contest arranged by 


Newcastle station will be relayed fron 
the Town Hall on December 17th. It 
will be adjudicated by wireless, the 
judge (Mr. Tom Morgan) listening to the 
contestants on a wireless receiver at a 
point remote from the hall. The test 
piece is “The White Rider,” composed 
by Denis Wright. 
ca0o°o 

Microphones at Marriages. 

What’s wrong with the broadcasting of 
wedding ceremonies? 2FC, Sydney, has 
just transmitted a marriage service, and 
the innovation appears to have given 
pleasure all round. If the practice 
became general it might at least keep 
people at their receivers instead of 
scrambling round the church door and 
providing unnecessary work for cleaners- 
up. 

And why stop at marriages? -Couldn't 
the microphone do justice to a divorce! 

oo0oo0o0 


Broadcasting in the Dark. : 
While the Maxwell House Orchestra 
was broadcasting through WJZ and the 
Blue Chain of the American National 
Broadcasting Co. recently, the lights 
throughout the entire. building were sod: 
denly extinguished. A flashlight is kept 
in each studio for just such Te ete 
and, using it as a baton, the director 
of the orchestra continued to condoct, 
while the orchestra carried on playing 18 
the dark. Listeners declared that they 
were unable to detect any variation in the 
smoothness of the performance. 
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= COILS FOR THE “STANDARD FOUR.” 
Constructional Details of the H.F. Transformers. | | 


N last week’s issue it was stated that the set of coils 
designed for the Regional Receiver are suitable for 

~ the new set, as are the ‘‘ All-Wave Four ” high- 
frequency transformers. The first-mentioned are slightly 
` more effective, and are also mechanically stronger, due to 
the fact that the fine wire primary and neutralising wind- 
ings are protected by the projecting ebonite ring on which 
the contact pins are mounted.. As already stated, it is 
quite permissible when economy is necessary to abandon 
_the Litz winding of the long-wave coils; if this is done, 
two alternative grid windings may be adopted. These 
are detailed below: the information given should be con- 
sidered in conjunction with the reprinted description of 
the ‘‘ Regional ”’ coils which follows. The first modifi- 
cation was discussed on page 728 of last week’s issue ; 
this consists of a 250-turn winding of No. 30 D.C.C. 
wire in ro slots (instead of 16), with in. spacing be- 
tween centres. The primary: and neutralising sections 
. each comprise 45 turns of No. 38 D.C.C. on spactng 
strips as described: these windings will occupy a space 
of nearly #in. (which is sufficient) if no attempt is made 
to wind in such a way that adjacent turns are firmly 
pressed against each other. | 


stele ii 
at Atti tf 
CY 


INNIN nt I 


Tih 
HH aH 


HIN 
= 
Tan 


i 
+H} 
l 

ji 


Fig. 1.—W, constructional details of ‘‘ Regional’’ short-wave 

aerial—grid coil, and below, X, the ebonite block forming its base. 

The holes marked A are drilled for sockets, and those marked B 
e are for the holding—down screws, 


The second suggestion is that the windings of the 


“ All-Wave Four ’’ long-wave transformer- should be > 


transferred to a ‘‘ Regional ’’ Paxolin tube former, which 
is illustrated in Fig. 2. 
robust transformer, giving sufficient amplification for all 
ordinary requirements. - + | . 


B45 


s 


This provides a moderately 


It should be pointed out that as the circuit is essentially 


a “straight ’’ one, practically any reasonably good type 
of transformer may be used; the results obtainable, as - 


far as sensitivity and selectivity are concerned, however, 
will be governed largely by the effectiveness (or otherwise) 


of the coupling device, which is certainly the most im- 


‘Fig. 2.—Y, details of the * Regional ” short-wave H.F. transformer, 
Z, transformer base. Positions of holes for sockets are shown | 
at A, and those for the holding-down screws at B, 
` 
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Coils for the “Standard Four.”— 
portant component in an H.F. amplifier, always assum- 
ing that the valve has suitable characteristics, and is a 
good specimen of its kind. 

“ Regional? Short-wave Aerial-grid C oil.—Construc- 
tion is shown in Fig. I. A Paxolin former of 3 in. 
diameter, 3}in. long, is mounted on an ebonite strip by 


screws and distance pieces. Wound with 7o turns of dimensions. All windings are in the same direction. 

No. 27/42 Litz, S.S.C. and =" 

D.S.C. overall, tapped at 

the 12th turn from the = P = 
SAAS SAAN! 


earthed end. 

‘* Regional ? Short-wave 
H.F. Transformer. — (See 
Fig 2.)  Paxolin former, 
3in. by 34in., secured to 
ebonite ring measuring qin. 
and 3in. in external and in- 
ternal diameters respectively. 
Pins are mounted on this 
ring to coincide with sockets 
fitted to an ebonite base. 
Secondary winding same as 
aerial-grid coil. Primary 
has 15 turns of No. 4o 
D.S.C., spaced yin. be- 
‘tween turns, and separated 
by 8 ebonite strips ŝin. in 
thickness. Neutralising sec- 
tion, also with 15 turns of the same wire, is interwound 
with the primary. All windings are in the same direc- 
tion. The lettering on the ends of the windings indicates 
their connections. G to grid, P to plate, F to filament, 
NC to neutralising condenser, and B to H.T. +. 

“ Regional’? Long-wave Aerial-grid Coil.—Wound on 
** Becol ’? ribbed former with 16 slots, each slightly over 
3-64in. wide and lin. deep: 18 turns of No. 9/40 S.S.C. 
and D.S.C. overall Litz cable in each slot. Tappéd for 
connection to aerial at junction between 3rd and 4th slots. 

“ Regional”? . Long-wave H.F. Transformer.—On 
similar former, mounted on ebonite ring with internal and 
external] diameters of 2in. and 4in., carrying pins ar- 
ranged as in short-wave transformer. Secondary as in 


(a) 


Fig. 4.—Section ‘through the long-wave ‘‘ Regional ’’ H.F. trans— 


former, showings arrangement of the windings, 


A cross—-bar of 
iin. ebonite tube is fitted. ` 


Wireless’ 

— World 
aerial-grid coil.. 
wire wound to occupy space of one inch, and separated 
from secondary by six strips of Paxolin or Pertinax 


Fig. 5.—The “ All Wave Four ” coils. 
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Primary has 45 turns No. 


38 D.C.C. 


measuring 12in. long, Zin. wide, and yin. thick. These 
are scored longitudinally, and bent to eee a cross-section 
in form of an open “ V.’’ Neutralising winding is simi- 
lar, and separated from primary by spacers of same 
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Long- and short-wave transformers are shown at (a) and 
(b) respectively. 


© All-Wave Four ? Short-wave Transformer. —W ound 
on ‘“‘ Radiax ’’ ribbed- former. Same windings as 
‘“ Regional ’’ transformer, but spacers have longitudinal 
V-shaped depression filed on undersides so that spacing 
between windings may be about Jin. Six spacers are 
required. 

‘* All-Wave Four” Long-wave 
wound on ‘‘ Radiax ” former. 
of No. 36 D.S.C. wire, wound as single-layer coil. 
Primary and neutralising windings may be as in “ Re- 
gional ’’ long-wave transformer 

A few additional notes on the receiver may be of in- 
terest to prospective constructors. In the first place, the 
all-important question of valves may well have further 
treatment. In the original article a list of representative 
types with 6-volt filaments was given; this must not be 
taken as inferring that four-and two-volt valves are ruled 
out, although the amateur must face the fact that valve 
efficiency is decided to a certain extent by filament watt- 
age. As manufacturers adopt a more or less uniform am- 
perage for their various ranges, in the very nature of 
things the six-volt valves are bound to give better results 
In any receiver. However, modern two- and four-volt 
valves are only very slightly inferior, and the performance 
of the receiver when they are used is such that most ordi- 
nary requirements will be satisfied. Most of the 6-volt 

valves specified have counterparts in the two- and four- 
volt ranges. 

There. is no reason why an ordinary terminal strip 
should not be used, although in the set as described the 
various flexible leads are plaited together after their ends 
have been soldered E OAI to the appropriate tags- 
The seven-way cable is securely anchored to the base- 
board by means of a brass saddle. 


Transformer.—Atso 
Secondary has 265 turns 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each. 


provided at one end with connecting rods 
which pass through a guide piece G to 
transmit the vibrations to a cone 
diaphragm loud-speaker L.S. A ring- 
shaped winding R is immovably mounted 
inside the'free legs of the armature and 
at a sufficient distance from the centre 
- leg to allow the armature to slide to and 
fro freely for a distance of several 
— millimetres. 
~ When low-frequency current passes 
~ through the windings R the armature is 
polarised in accordance with the direction 
of the current flow. For example; at one 
moment one leg of the armature is a 
North pole and the other a South pole, 
whilst at the next moment, as the cur- 
rent changes direction, the polarity re- 
verses. The resultant magnetic flux is 
indicated’ by the arrows in the lower 
diagram, the net result at this moment 
being to move the armature to the left. 
Patent issued to Harold Wade. 


ooo 


An Ingenious Loud-speaker. 


Application date: May Tth, 1926. 

The magnetic armature of a loud- 
speaker is arranged to move longi- 
tudinally to and fro inside an extremely 
=- -narrow air-gap, so that comparatively 
small currents produce large displace- 
ments of the armature which are not 


- 


A Super-regenerative Amplifier. 
E ‘date (U.S.A.): April 12th, 
1926. 


The standard super-regeneratór circuit 


00 OOG 


Electromagnetic loud-speaker movement. P 
(No. 277,052.) 


limited mechanically by the width of the 
air-gap. The diagram shows a plan and 
elevation of the magnetic unit, and also 
indicates the lines of force at a par- 
ticular moment of operation. - 
Two permanent magnets M, M' are 
arranged with their respective North and 
South poles in opposition, a central 
yoke Y closing the magnetic circuit. A : 
thin. H-shaped armature, shown shaded, 
constitutes the moving element and is 
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is admittedly difficult to tune and main- 

tain in a stable operative condition. © 
Another characteristic 1s that the ampli- 

fication obtained varies in proportion to 

the difference between the local ‘‘ quench- 

ing”? frequency and that of the incoming 
signal. In practice short-wave signals in 

the neighbourhood of 100 metres are 

amplified to a greater degree than longer 
waves, 

According to the present invention a 
frequency changer FC is interposed be- 
tween the aerial and the super-regenera- 
tive circuit SR for the purpose of. in- 
creasing the frequency of the incoming 
signals to a definite value, which corre- 
sponds to that at which super-regenera- | 
tion takes place with maximum efficiency. 
In operation the circuits of SR are set 
permanently to this value, and the only 
tuning control then necessary is that of 
the local oscillator FC, which is 


adjusted to produce the predetermined 


beat frequency with the incoming signals. 

These are rectified by the valve D before 

being applied to the super-rugenerator. 
Patent issued to Metropolitan Vickers 


Co. ` 


Super-regenerative circuit with frequincy changer. (No. 269,207,) 
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“The Wireless World” Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below ; 


be strictly enforced, in 


the interest 


of readers themselves. 


these must 


A selection of~queries of general 


interest is dealt with below, in some cases at greater length than would be possible in a letter. 


Coil Values for Daventry. 

Lam using a. No. 150 coil in the aerial 
circuit of my two-valve set to get 
Daventry 5X NX, and wish to insert in 
the aerial lead-in a 0.0001 mfd. fixed 
condenser to improve selectivity. 
Will this necessitate my changing the 
value of the coil? To 

Yes. You will probably have to change 
the coil to a No. 200. You must re- 
member that the aerial capacity, which is 
on an average about 0.0003 mfd., is added 
in parallel to the tuning coil, and when 

you insert a series 0.0001 mfd. condenser 
you effectively decrease this capacity 
below 0.0001 mfd., and should, therefore, 
compeusate by adding extra inductance ; 
this is done by using a larger coil. 

0000 
“ Push-pull’? with Ordinary - 
Components. 

I wish to incorporate in the last stage of 
my receiver the push-pull amplifica- 
tion, and understand that I can do 
this by means of two ordinary trans- 
formers. Is this correct? 

K. D: R-M: 
It is possible to obtain the push-pull 
effect by the use of ordinary components, 
and you would require two intervalve 
transformers and two output transformers. 

You would, however, get more satisfactory 

results at less expense by investing in 

proper push-pull transformers rather than 
by purchasing four other transformers for 

{his purpose. 

©0000 
Transmitter Grid Leak. 

In * The Wireless World” of June 29th 
last there appeared a description of 
a short-wave transmitter, and on page 
819 the wire recommended for the 

< arid leak is No. 44 D.S.C. Eureka. 
The ‘ List of Parts” on page 822 
states that No, 47 Eureka will be re- 
quired, Will you please advise me 
which is the correct gauge of wire to 
use ? A ee 3 

The gauge of wire.to use is No. 44 

S.W.G., D.S.C. Eureka resistance wire. 

Unfortunately, a slight error occurred in 

the list of parts, where the gauge was in- 

correctly stated as No. 47. 


RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“ Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given; under present- 
day condifions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be 
supplied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. ; 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “The Wireless 
World” or to standard manufacturers’ 
receivers. 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited fo submit suggestions regard- 
ing subjects to be treated in juture articles or 
paragraphs. 


Lighting Valve Filaments from 
Primary Cells. | 


L wish, if possible, to make use of wet - 


piimary batteries for lighting the 
filuments of my valves. The valves 
used are the Mullard 0.075 ampere 
type, the set being a three-valve set. 
Can you advise me if ordinary Le- 
clunché cells would do? C. B.. 
The ordinary Leclanché cell used for 
operating electric bells, etc., which’ em- 
ploys the usual porous pot and zinc rod, 
is not suitable. It is necessary to use the 
special type of cell known as a “‘ sac ” 
Leclanché cell. Such a cell employs a 
special depolariser, and has a circular 
zinc completely surrounding the positive 
element. 
We edvise you to write to the Wet 


H.T. Battery Co., 12, Brownlow Street, 
Holborn, * W.C., whom, we understand, 
make special primary batteries for L.T. 
supply as well as for H.T. supply. 
oo00 
Energising a Moving-coil Loud-speaker 
from A.C. Mains. 
I wish to construct a moving-coil loud- 
speaker and to supply the magnet 
windings with energy from my A.C. 
mains in the manner recommended in 
your September 28th issue. Can you 
tell me if the device, of which full 
constructional details are gtven on 
page 468 of your October 5th issue, 
_ will serve my purpose? H.S. D, E. 
It will be quite in order to use this 
instrument for the purpose named, pro- 
vided that the pot magnet windings on 
your loud-speaker do not require a greater 
current than 14 amperes. If they do re- 
quire a greater current than this, 
natural!y a larger type of instrument, must 
be used. In any case, an ordinary accu- 
mulator should be floated across the out- 


put terminals of the instrument, 
o000 


Is Reflex Worth While P 
l have a two-valve reflex receiver con- 
structed to a design which appeared 
in July 10th issue of “The Wireless 
World,” published in 1925, and-J7 now 
wish to increase the range of this rte- 
ceiver by the addition of an extra 
valve. Can you provide me with a 
circuit diagram showing the best posi- 
tion for the extra valve? A. T. 
We do not think that the addition of 
an extra valve to your present receiver 
is to be recommended. Reflex circuits 
came into prominence in the days when 
valves required a high filament current, 
and their popularity was due to the slight. 
economy possible with this arrangement.: 
Now that economical valves are obtsin- 
able at very’ reasonable prices the ad- 
vantages of reflexing cease to exist, and, 
in addition, big voltage amplification 
valves with high impedances enable 
greater sensitivity and selectivity to be 
gained than could be possible with a re- 
flex circuit. 
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IDENTIFYING STATIONS. 


HE suggestion put forward in our editorial 
under the above title in our issue of Novem- 
ber ‘30th has already attracted a large amount 
of interest, and in this issue we publish a 
selection from amongst the letters received 
from our readers. It is quite apparent that 
the problem of identifying stations is one 

that has been troubling most listeners to distant pro- 

grammes for a long while past, and we are glad to have 
had this opportunity of bringing the matter again to the 
fore, so that it can be discussed with a view to arriving at 

some practical solution. l 
Amongst the letters received is one from Mr. A. A. 

Schaschke, of Glasgow, whose name will probably be 

familiar to a large number of our readers, since he has 

already done some pioneer work in the endeavour to bring 
about the introduction of some system of identifying 
signals. In the issue of March 17th, 1926, he contri- 
buted a letter on the subject, and when in the issue of 

October 27th of the same year we emphasised editori- 

ally the growing need for some such system, considerable 

Correspondence followed, in which Mr. Schaschke took 

a prominent part, and forwarded to us for publication 

Correspondence which he had had with the Geneva Inter- 

national Union. : 


. Many suggestions for, identifying signals might be put 


forward. Of course, the language difficulty is a serious 
One, for even if, as some of our correspondents suggest, 
we confined the identifying call to the bare announce- 
ment of the name of the station, this, pronounced in. a 
foreign language, might be by no means easy to identify 
€cause, to one unacquainted with the language, the 


Pronunciation of the name may bear-no resemblance to: 


the name as written. It would seem, therefore, that the 
ideal identifying signal would be one where difficulties 
resulting from language differences and pronunciations 
werfe not introduced. It is probably on this account that 
So many stations have adopted identifying signals other 
Ag 


than the spoken word, such, for instance, as bells, chinies, 
strokes on a gong, tuning notes, etc. Now it would be 
comparatively easy for every station to be allotted a 
number, as in Mr. Schaschke’s original proposal, and a 
list of stations with corresponding numbers could easily be 
published in order of wavelength, as previously recom- 
mended by ourselves, and this list could be available to 
everyone interested in distant reception. But if we fol- 
lowed the suggestion of H. A. B. in this issue, that each 
station should announce its number in some such form as 
“ Radio Station No. 25,’’ we should be back again witb — 
the difficulty of language. 

This suggestion of the allocation of numbers does, how- 
ever, seem to provide the basis on which to develop an 
international system. Thus numbers from one to nine 
could be broadcast as notes corresponding to, say, middle 
C of the piano, station No. 5 transmitting a series of five 
notes on that frequency ; each series of notes correspond- 
ing to the number being divided by a suitable pause. 
When we get into the tens and wish to transmit, say, 
station No. 22, we would transmit two notes correspond- 


ing to middle C and two notes, say, an octave higher, and 


for station 124 we should have one note on middle C, 
two. an octave higher, and three an octave still higher, 
and so on for any combination of figures. SPS ded 
This is the suggestion, slightly amplified, which was 
originally put forward by Mr. Schaschke. and turned 
down by the Union in a letter to him dated October 2nd, . 
1926. The reason given for turning down the sugges- 
tion was that ‘‘ it was felt confusion would follow 
through persons not hearing the entire signals,’’ and that 
‘“ the introduction of non-musical signals would be 


against the artistic. composition of a programme.’’ In 


our opinion, these objections are extremely feeble, and in 


- view of the importance of the matter, and since no more 


serious reasons for rejecting the, scheme were put 
forward by the Union, we think it is fully time that the 
matter should be reconsidered in-a more sympathetic 
spirit. | 
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Points on the Design of Receiving Sets for Using the New Screened Valve. 


ance as the panacea of H.I. troubles. It promised 

to provide a high degree of amplification without 
regeneration. Many readers have shown a keen interest 
in this type of valve, but have hesitated to buy and ex- 
periment with the valve until there was more detailed 
and reliable published information to go upon dealing 
with its practical application. At the time the valve 


4 | IWO months ago the screened valve made its appear- 


appeared we were in possession of a particularly 
good form of H.F. intervalve coupling, giving 
a high degree of amplification with perfect 
stability, and a number of receivers employing 


this form of coupling had attained considerable popu- 
larity. 
modification by the substitution of a screened valve in their 
H.I. stages would still further enhance the operation of 
their sets. Tests have, however, revealed that the gain is 
small, while it was found that some of the early valves 
were not of uniform characteristic. A single stage of 
screened H.I. amplification, followed by a detector valve 
and resistance and transformer-coupled L.F. stages, 
makes a very good set, yet the principal application of the 
scrcened valve is the convenience of construction possible 
in two H.F. stages, as compared with a two-stage neu- 
tralised amplifier. Good selectivity can be obtained, an 
essential where considerable H.F. amplification is in- 
volved, while the overall magnification, when working in 


a stable condition, is probably greater than that which can ` 


be obtained by any other method. A multi-stage H.F. 
amplifier is usually difficult to build, involving, as it does, 
the fitting and wiring of components in screening boxes so 
that the connecting points are inaccessible. As far as 
home construction is concerned, designs embodying com- 
plete screening boxes are, as a rule, “far too troublesome 
to pursue, 
is the safest way of avoiding stray interstage coupling. 


Possessors of these sets imagined that a simple | 


though the use of sectional screening boxes 


The features of this set are: (1) Two-dial tuning over 
a wave range of 200 to 2,600 metres. 
stages giving good ‘reception with a poor aerial. (3) An 
anode bend detector valve. (4) Resistance L.F. coupling 
followed by a push-pull intervalve coupling and a push- 
pull output transformer. (5) Provision of a battery 
meter showing L.T. and H.T. volts and anode current. 
(6) A single H. T: potential 


Screened Valve Circuits. 


The circuit principle involves a loosc-coupled aerial. 
It is obvious, with such great amplification, that the 
aerial circuit must be sharply tuned to eliminate flatly 
tuned transmitters. The aerial coil is a 7o-turn winding 
of No. 26 S.S.C. occupying a space of 2łin. on a six- 
ribbed former having a mean diameter of 2łin. The 
turns are wound very slightly spaced. ‘Three layers of 


_ empire cloth at the earth end of the coil support the aerial 
winding, which may consist of between 4 and 11 turns. 


of similar wire put on so that the direction of winding is 
continuous. 
varying in dimensions, it is essential that the number of 


‘aerial turns should be actually adjusted by test. A cut- 


ting down of signal strength results as the number of 
aerial turns is reduced, but, obviously, 11 turns with a 


large aerial will render the reception of any one 


individual station impossible. This coil is mounted with 
its axis pointing towards the screen, though at some 
distance from it. It is tuned with a o.coo5-mfd. variable 
conclenser. . | 
' As recommended by the manufacturers, the H.F. valve 


is mounted through an aperture in the screen, the grid. 


wire from the H.F. transformer passing straight to the 
grid pin. To prevent interstage coupling occurring in the 
filament circuit leads, the negative filament pin connects 
Ly a short wire directly to the screen. To'avoid entirely 


A 14 


(2) Two H.F.- 


In order that the transformer may suit aerials 
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by a variable resistance (R,). Cı, 0.0005 mfd.; Cə, C;, 0.0003 
Cio» 4 mfd.; Cis 0.005 mfd. ; Cio, 1 
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Circuit of 2 H.F. screened valve receiver- combined with a push-pull output L.F. amplifier. The screened grid potential is controlled 
mfd. ; C,, C;, Ce, C 9 1 mfd.; Cz, 0.0003 
mfd. L,, plug-in single layer solenoid coil. Lo, L 


mfd.; Cp, 0.1 mfd. mica; 


3, and L,, L;, plug-in binocular coil. R,, variable 


resistance 25,000 ohms; R:, 100,000 ohms; R;, 25,000 ohms; R,,6 ohms; R;, Rg, Rg, Rog, filament resistances to suit valves used: 
i R;, 0.5 megohms. o 


the possibility of radio frequency currents being induced 
into the filament circuit, the lead to the positive filament 
pin should follow down closely to the negative lead and 
be bound in against the screen. As this is not conveni- 
ently possible if the meter is fitted the provision of a 
shunt 1-mfd. condenser immediately beneath the filament 
pins and connected up by a thin twisted insulated pair of 
leads may be found desirable. Two additional tags 
should be inserted under the terminals of the valve holder 
for this purpose, so as to separate the shunt condenser 
circuit from the rest of the wiring. In this connection 
it may be mentioned that in regard to the second screened 


Wee, 
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Details of the detector stage and L.F. amplifier can be seen in 
: this illustration. 
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valve it is only necessary to run the positive filament lead 
close down near the screen. | 

In the anode circuit of the valve and within the screen 
is a two-section coil of the binocular type having a mini- 
mum of stray field and pick-up. Valve damping in a 
screened valve stage increases as the anode voltage is re- 
duced, owing to a falling off in the valve imipedance, and 
it will be seen that the coil is centre-tapped so limiting 
this damping effect. ‘Fhe centre point of the two series- 
connected sections is thus at earth potential, so halving 
the voltage above earth of the ends of the coil. As the 
tuning condenser also bridges the ends of the coil, this 
method of connection’ greatly reduces the electrostatic field.. 
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Were one end of the pair of coils to be earth- connected i in- 
stead of the centre, the potential rise above earth of one set 
of the condenser plates and one end of the coil would be 
doubled. Coils of this type are reasonably efficient, 
though inferior to a good single layer solenoid. 
have an H.F. resistance at 400 metres of something like 
16 ohms. Although the tuned circuit is excited by includ- 


ing only half of its turns in the anode of V,, a voltage 


step-up is not aimed at, and 
it will be seen that the H.F. 
potential set up only across 
‘half the tuned circuit is 
passed on to the grid of the 
second H.F. valve (V,). Bi- 
nocular coils possess only a 
small stray magnetic field, 


; M No 
Si A ; 


appreciably limits the stray 
electric feld. In addition, 
the use of a coupling con- 
denser and the grid potential 
controlling leak resistance is avoided: The latter would, 
of course, be a shunt across the tuned circuit, though its 
relative resistance is high. There is the danger, also, of 
the leak resistance and its leads picking up a stray H.F. 
voltage, necessitating the use of a special shunt con- 
denser. 

For the broadcast band these coils consist of 92+ 92 
turns of No. 28 S.S.C. wire in a total winding space of 
gin. and rin. in diameter. 


Dirm-endional drawing :or making the screen. 
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Constructional details for linking together the tuning condensers. 


So that the receiver can be operated from a single H. T. 
potential, the voltage of the screening electrode is obtained 
by dropping volts through a resistance. 
ously variable, a critical control of the screen potential is 


provided in conjunction with the tuning of the set, an 


exceedingly useful feature, as the circuit can be brought 


right up close to oscillating condition, giving maximum 
- amplification. 


It might be thought that a variable high 
resistance, used in this way, would be noisy in operation, 


but this is not so, though 


. care is necessary to select a 
` reliable resistance, for, being 
in continuous operation, it 
may soon become worn out, 
and the rubbing contact type 
is not to be recommended. 
Shunt reservoir~ condensers 
are connected by the shortest 
` possible leads between the 
screen and the screen pin of- 
the valve. | 
An exactly similar stage 
of intervalve coupling is provided between V, and the de- 
tector valve (V). Contrary to suggested practice, the 
apparatus, to simplify construction, is not provided with 
a screening box. The detector stage is on the corner of 
the baseboard, remote from other apparatus, yet it might 
be mentioned that should the reader decide to introduce 
a high-frequency choke in the anode circuit of the detector 
valve to prevent the passage of H.F. through the L.F. 
amplifier, then a screen becomes necessary up to the point 
_ of the grid input lead to V,. 
Reference might be made 
here to the effect of H.T. 
being passed on through the 
L.F. amplifier. Should this 
occur, a heterodyning effect 
will not necessarily result, 
but the quality of speech re- 
ception will be very much 
impaired. What happens is 
that H.F. reaches the loud- 
speaker leads, to which there 
is no serious objection except 
that the connections to the 
loud-speaker, acting as a 
small radiating aerial, 
readily pass energy back into 
the aerial circuit, being sub- 


sequently amplified many 
thousands of times. This 
effect, therefore, becomes 


very important in the case of 
a high- -efficiency H.F. 
amplifier. It is best pre- 
vented by earth-connecting a 

centre tapping on the second- 
ary of the output trans- 
former, although it can 
equally well be effected by 
shunting a condenser across 
the secondary terminals and 
earthing one side by a short 

A 16 


DECEMBER 14th, 1927. 


Being ‘continu- ' 


DECEMBER 14th, 1927. 


The Wireless World . 
Screened Valve Five.— - 


direct lead to the screen. 
This precaution need not be 
taken until after the set is 
tested. Here, again, the 
ideal would be to enclose the 
detector valve, together with 
the L.F. amplifier, com- 
pletely in the screening box, 
but this would not eliminate 
the passing round of H.F. 
to the aerial that may have 
passed through the L.F. 
amplifier, and the shunt con- 
denser precaution might still 
be necessary. With the 
capacity of -o.005 mfd. this 
shunt condenser will not 
materially affect the speech 
characteristics of a 1 to r or- 
step-down output trans- 
former. It may be found 
useful, also, to insert earth- 
ing tags under the case bolts 
of the L.F. transformers. 
Reverting: to the H.F. 
tuning equipment, the two 
. H.F. amplifiers are simul- 
taneously tuned from one 
control. Although there are _ 
several. two-section con- 
densers on the market, none 
of them was suitable for use with the screened stages. 
Complete separation and spacing is required between them 
with this particular circuit arrangement, and some simple 
form of construction had therefore to be adopted. Two 
special condensers were obtained, with the spindle ends 
projecting from both, instead of one side only. With the 


aid of the projecting spindle a piece of drilled ebonite rod - 


readily serves as a driving link. A base of hard wood is 
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The method of linking together the two tuning condensers is clearly shown, together with 


constructional details of the screen. 


accurately made up to the dimensions given, as well as two 
rectangular ebonite end pieces with exactly similar drill- 


ing. These are securely screwed to the ends of the base - 


piece, but are not reinforced with brackets, so that the 


alignment is controlled solely by the spindles. Deep. 


scratch marks parallel to the axis are made with a file on 
the projecting spindle end of the front condenser, so that 
when the drilled ebonite tube is forced on to the spindle 


Drilling details of the front panel. When only filament resistance and screened voltage control are fitted the two holes shown dotted 


should be drilled 


countersunk for 4BA screws. 
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in place of the three marked B. Sizes of holes: A, 1;2in.; B,3/8in.; C, 5/32in.; D, 1/8in.; E, 1/Sin., and 
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Plan view showing the iayout of the components on the baseboard. 


there will be no chance of slip. A grub-screw locks the 
spindle of the rear condenser to the ebonite, so as to pro- 
vide adjustment. The condenser spindles, unfortunately, 
are a little under Jin. so that standard ebonite tube cannot 
be used for this purpose, but pieces accurately cut to 


_ 1 Logarithmic condenser, 0.0005 mfd. (Ormond). 

2 Logarithmic condenser, 0.0003 mfd., with projecting end spindle 
(Ormond). 

2 Pieces of 4 drilled ebonite for driving condensers. 

2 Vernier dials (type S.M. Ormond). 

1 Variable resistance, 25,000 ohms (Centralab Rothermel Radio 
Corporation, or Variostat, Claude Lyons, Ltd., 76, Old Hall 
Street, Liverpool). 

1 Paxolin or Pertinax panel, 26in. x 8in. x 3/16in., and terminal 


N.17; Geo. L. Scott & Co., Ltd., 69, Fleet Street, London, 
E.C.4). 

1 Mahogany or oak baseboard, 26in. x 14}in. x jin., and 2 battens, 
2in. x Xin, 


Aluminium for screen, 20in. x 7\in., or finished screen (Wilkins 
& Wright, Kenyon Street, Birmingham). ` 
2 Colvern screened valve holders (Collinson’s Precision Screw 
Co., Lid.). 
4 Valve holders (Simmonds Bros., Smethwick). 
1 Utility “ on-and-off ” switch (Wilkins & Wright). 
1 Dumetohm grid leak, 2 megohm., and holder (Dubilier). 
1 Fixed condenser, 0.0003 mfd. (No. 620, Dubilter). 
1 Fixed condenser, 0.1 mfd., mica (T.C.C.). 
4 Fixed condensers, 1 mfd., (Sterling Mansbridge Marconiphone). 
1 Fixed condenser, 4 mfds., (Sterling Mansbridge Marcontphone). 
1 6-spring jack, optional (No. P.70, Igranic). 
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LIST OF 


strips (Wright & Weare, 740, High Road, Tottenham, London, 


The parts are identified by reference to the circuit diagram. 


length can be supplied with the condensers, the front one 
carrying a short piece of brass rod for attaching the dial. 
As there is no one-hole centre fixing nut on the front of 
the panel, only a few types of geared dials can be attached. . 
hag setting up the condensers, tags should be attached 


PARTS. 


1 Wire wound anode resistance, 100, 000 ohms, and holder : 
(Dubilier). i 

1 Pair brackets.: 

2 “T” cells, 1% volts (Siemens). 

1 15-Volt G.B. ‘battery (Siemens), 

1 Push pull-transformer, 3.5: 1 (A.F.6.c¢., Recah: 

1 Push pull transformer, 1: 1. or 25: 1 (O0.P.3.c., Ferranti). 

1 Radio meter, 100 mA 10 volts and 250 volts (type No. 24 
R 3.F.a. Ferranti). 

2 Peerless resistors, 6v., 0.25 amps: (Bedford Electric & Radio 
Co., 3-22, Campbell Road, Bedford). 

2 Peerless resistors, 6v., 0.7 amps. (Bed ford Electric & Radio 


Co. 
1 Rheostat, G ohms, with knob to match variable high- ‘resistance 
(Rothermel; Claude Lyons). 
No. 20 Tinned copper wire. 
No. 22 Tinned copper wire, 
2 Colvern bases and “ binocular” coils, broadcast wavelengths 
(Collinson’s Precision Screw Co.). 
2 Colvern bases and “binocular ” 
(Collinson’s Precision Screw Co.). 
1 Colvern base and aerial coil, broadcast wavelengths (Collinson’s). 
1 Colvern base and aerial coil, long wavelengths (Collinson’s). 
6 Ebonite shrouded terminals (Belling & Lee). 
ö Wander plugs (Lisenin Wireless), 
Sisto flex. 


coils, long wavelengths 


x . 
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so as to facilitate wiring at the points shown in the prac- 
tical wiring diagram. Where tags are inserted under a 
stiffening bar of the condenser the length must be cau- 
_ tiously reduced by an amount equal to the thickness of the 
tag. In order that the condensers may tune together it 
is necessary that they should be of the logarithmic type. 
It is obvious, however, that single dial control, although 
desirable, cannot be obtained merely by linking the aerial 
tuning ‘condenser to the common shaft. Owing to aerial 
capacity, its tuning scale will differ from that of the inter- 
valve couplings. | 
As this form of receiver is so entirely new to the majority 
of readers, construction should be undertaken by easy 
stages, and although the meter is a desirable component 
it need not be fitted at the onset. As far as possible the 
leads to the meter should be bunched and bound together 
with cotton, and passed down through a single hole in the 
baseboard. | 
Appearance is improved by constructing the panel from 
Paxolin or Pertinax, polished and light brown in colour, 
which looks well, is stiff even in thin sheet, and the surface 
does not deteriorate. The panel should be purchased 
exact to size, as owing to the toughness of the material 
filing ts a laborious job. A hole for the meter is made by 
drilling small holes around a circle, linking them up with 


CONDENSERS ON 


N the circuit diagram which, despite its faults, is prob- 
ably the most widely used circuit of all, the question 
arises as to whether C, and C,, shunting the trans- 

former primaries, are necessary, and if so, what should be 
the value of their capacities. 

The condenser C, is required to allow the radio-fre- 
quency currents necessary to supply reaction to flow freely 
round the plate circuit of V,, while at the same time it 
must block effectively the low-frequency currents of the 
highest speech frequency and force them to pass round 
the transformer windings. Necessarily, these requirements 
lead to a compromise ; C, must not be too small to fulfil 
its high-frequency function, nor large enough to fail in its 
duty to currents of low frequency. The capacity of 
0.002 mfd. commonly recommended for C, (a legacy 
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a fine saw blade or fretsaw, and filing. The manufac. 
turers of the meter, however, would do well to supply a 
suitable form of cutter to assist the amateur in mounting 
the flush pattern instrument. 

Unless the L.F. amplifier is required for use with a 
gramophone pick-up, the volume control R,, the third 
knob on the left, need not be provided, the screened grid 
potential resistance serving as an éxcellent control .of 
volume. The filament rheostat is desirable, and the two. 
knobs can be fitted in the alternative position shown on 
the panel drilling diagram. - 

In connection with the use of a Sramephone pick. -up a 
break jack is shown on the baseboard. which may be 
wired into the circuit of the input to the first L.F. valve.? 
A simpler process, however, which avoids complicating 
the wiring, consists of. removing the tuning coil L,, L,, 
plugging in one side of the pick-up lead by means of an 
old valve pin into the socket which connects to the grid 
of the detector valve, while the other lead from the pick- 
up is connected by means of a tag to the junction between 
the two grid cclls, so as to reduce the grid bias to only 
14 volts. 


1 See circuit on p. 352, Wireless World, September 21st, 1927 
: (To be concluded.) 


TRANSFORMER PRIMARIES. 


from long-wave working) is unnecessarily high for the 
broadcast waveband, and 0.0002 to 0.0005 mfd. is a more 
suitable value. 

Since there are (or should be) no high- frequency currents . 
in the plate circuit of V,, the condenser C, is not in any 
way essential to the satisfactory working of the receiver. 

- There are occasions, however, on which it is better to 
retain C, and to increase C, above the figure-just quoted. 
If, through poor design of the transformers or loud- 
speaker, low notes are missing from the music reproduced, 
so that the resulting quality is sharp and ‘‘ tinny,’’ C, and 
C, should be increased in value-until they shunt away the 
unpleasant excess of high notes. The reproduction, 
though including only the middle part of the musical scale, 
may thus be made reasonably inoffensive. 
In other circuits, such: as 
_ the Reinartz and its modifica- 
tions, where an entirely sepa- 
rdte path is provided for the 
high-frequency currents in 
the plate circuit of the first 
valve, the condenser C,, un- 
less required as suggested 
above for tone-control, may . 
be omitted altogether. Nor 
should it be. overlooked, in 
considering this condenser, 
that. certain makes of trans- 
former have a condenser, of 
the correct size for tone con- 
trol, incorporated in them by 
the manufacturers. 
A. L. M. S. 
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BACK COUPLING IN L: F.. “AMPLIFIERS. - 


.. The Ene of. Anode. Supply: Impedance on the Performance of „Amplifiers, 


“By M. G. SCROGGIE, B.Sc. 


haps received more attention than any other during 
the last two or three years has been the ‘‘ lev elling 
out’’ of the frequency characteristic, giving what is 


TS problem in odai reception which has per-. 


termed straight line amplification ; in other words, the 


design of receiving apparatus which responds to a sub- 
stantially equal extent to modulation frequencies over a 
band of about 30-10,000 cycles per second. A receiving 
system can be roughly divided into three sections: the 


H.T. amplifying and tuning circuits, the L.F. amplifier, | 


and the sound-reproducer. There has been some discus- 


sion at times as to whether the radio engineer should aim 


at perfection for each of these component parts sepa- 
rately, thus enabling any loud-speaker, say, to be con- 
nected to any receiver (assuming an appropriate mode of 
connection) equally well as regards fidelity of result, or 
whether the problem should be simplified by designing 
one part to compensate for the defects of another, which 
obviously necessitates that the whole receiving gear be 
considered as a unit. | 

“Whichever point of view is taken, the subject now 
dealt with is of considerable importance, and will be 
found, in examples which are 
usual in actual practice, to 
have an influence far exceed- 
ing many features which 
have received attention in 
L.I. amplifier design. | 

From the very first days 
of multi-stage audio ampli- 
fiers, trouble has been experi- 
enced with instability, which 
is invariably due to some 
form of ‘‘ feed-back ’’ or 
stray coupling, and_ the 
greater the amplification the 
greater the danger of howl- 
ing. The causes within the 
amplifier itself are now generally appreciated, but re- 
cently the common use of various sources of anode supply 
other than batteries has led to a renewal of the trouble 
in a number of cases, and it is proposed to indicate the 
causes and prevention of such. But it is also important 
to note that it is not sufficient merely to make the ampli- 
fier stable, and that amplifiers which themselves conform 
admirably to the requirements for faithful reproduction 
of music, etc., can be, and frequently are, used in a 


manner which gives them a frequency response character- ` 


istic which would appal the designer. 

It is practically universal practice to feed the anode 
current to two or more valves of an amplifier from a 
common supply, and it is seldom that the impedance of 
this supply can be neglected, more especially if it takes 
the form of old or small dry cells or a battery substitute. 
This impedance is the most common cause of oscillation 


Fig. 1.—Schematic diagram illustrating the principle of back 
coupling due to battery resistance. 


in L.F. amplifiers, and it also modifies the frequency 
curve to a greater or less extent. A mathematical discus- 
sion of the most usual combinations of valves will be 
found in a paper by J. E. Anderson,* which is well worth 
studying. Unfortunately it is usually out of the question 
to submit practical cases to rigid calculation, owing to the 
difficulty in knowing all the impedances in the circuits at 
every frequency, but we can derive useful qualitative in- 
formation. Treating it at first very simply, assuming no 
phase shifts other than 186° lą total reversal), consider 
a resistance-coupled amplifier, the essential parts of which 
appear in Fig. 1.- Suppose Gy to receive-a signal which 
makes its potential positive (relative to normal). Then 
the anode of the same valve, and consequently the grid of 
the second valve, become negative, and so on, as indicated 
by the + and — signs. It is emphasised that these are 
signal - potentials only, and have nothing to do with the 
steady potentials due to anode battery, grid bias, etc. 
The largest current change presumably takes place in the 
last anode circuit, and if R is the resistance of the battery 
or other supply, common to all anode circuits, then all 
the preceding anodes will have an additional positive 
potential forced on them, de- 
pending on the magnitude of 
R. Thus the signal poten- 
‘tial on the second grid will 
be opposed, that on the third 
grid will be partly opposed, 
and partly strengthened by 
the amplified feed-back poten- 
‘tial on the second grid, and 


effects the latter is the larger 
owing to the step-up in the 
second valve. By. similar 


that it is the relation be- 
tween the last anode and the 
first grid affected by the anode supply (in this- case 


- No. 2) that determines the resultant effect on the common 


impedance, as the greatest magnification takes place be- 
tween these points. In. the case shown the effect of R is 
to weaken the signal, as the last anode is in phase with 
the earliest grid, the second, connected to the anode 
supply. Stating it generally, in an amplifier in which 
each grid is in phase with the preceding anode, and oppo- 
stte in phase to the succeeding anode, the effect of a 
common anode supply resistance is to weaken the signal 


with an odd number of stages, and to strengthen it (and- 


possibly cause oscillation) with an cven number of stages 

Note that the number of stages is considered to be 
the number of intervalve couplings. An important case 
arises when one or more H.F. stages are used prior to 


! Proc. 1.R.H., March, 1927, p., 195. 


Aad 


soon. Of these two spurious ` 


reasoning it will be evident - 
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- G,, which may be taken to be the detector grid. If H.F. 

couplings are used which transfer audio frequencies to a 
hegligible extent, then they may be neglected in counting 
the number of stages, but not otherwise. For example, 
if a single H.F. valve is used coupled to G, by ‘‘ tuned 
anode ” or. some method by which the anode supply is 
connected direct to G,, even though it is only through 
the usual: grid condenser of 0.0003 mfd. or so, then the 
amplifier in Fig. 1 becomes an even stage combination. 
With modern vaives the am- 

plification of one stage will 

‘usually ensure that the loss 
of feed-back potential in an 
inefficient coupling, as in the 
small grid condenser re- 
ferred to, will be more than 
made up in the valve itself. 

This is the requirement for 
the distinction of ranking as 

a stage for the purposes of 

this argument. A L.F. am- 

plifier may be perfectly 

stable when used alone and 

yet oscillate furiously if an 

initial H.F. stage is added. 

When a H.F. transformer 
is used, so that the detector 

grid is connected through 

a low-impedance tuning coil to the filament side, then the 
H.F. stage need not be taken into consideration. 

A resistance-coupled amplifier has been dealt with, as 
it is nearly true to assume simple phase changes, but the 
same results are usual with choke-coupled amplifiers of 
one or two stages, which tend to be stable and unstable 
respectively. With more than two stages the results are 
somewhat uncertain if estimated from the foregoing rule, 

x as vector analysis 1s neces- 
sary to cope with the phase 
variations, and in general it 
is not possible to predict 
what will happen unless one 
knows all about all the im- 


labour. To a still less ex- 
tent the principle applies to 
transformer-coupled ampli- 
fiers. These allow one the 
possibility of making the 
grid opposite in phase to the 
preceding anode by revers- 
ing one winding. When this 
is the case, the problem is further complicated by the 
interwinding capacity which acts so as to reduce the 
amplification. . 

Why this is so will be seen on referring to Fig. 2, 
where batteries are omitted, as only alternating potentials 
are being considered. Suppose the transformer windings 
to have zero magnetic coupling. Then, if C is the 


Fig. 2. -a Capacity between 


windings in a L.F. 

former modifies the 

difference between gri 
anode, 


trans- 
hase 
and 


capacity between windings, the combination will act as a 


choke coupling, with the ‘grid approximately in phase with 
the anode. If now the windings are magnetically 
coupled, they can either assist or oppose the capacity 
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coupling. The resultant will not generally be the arith- 
metic sum or difference of the two, as it is unlikely that 
the two effects would be exactly in phase. The former 
condition, referred to as ‘‘ normal,’’ is obtained if the 


two windings are of the same rotation, and similar ends 


go to grid and anode, while the other condition will be 
referred to as “ reversed.” 

While the foregoing treatment is iaited i in application, 
it is considered that the conditions requiring vector work 
involve the knowledge of so many quantities that are un- 


ne 
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Fig. 3.—Layout of apparatus for obtaining amplifier characteristics. 


certain that it is preferable to resort to actual trial. 

In order to obtain numerical data on effects which had 
been observed qualitatively by ear, a series of amplifies 
measurements has been carried out with the more usual] | 
circuits, and the resulting curves are more eloquent than 
verbal “description. 


Arrangement of aooaa ° 


A word as to the method of measurement. The general 
scheme is shown in Fig. 3, which is a modification of that 
previously described.2 The same amplifier was used 
throughout except for the couplings. The first two valves 
had a magnification factor of about 20 and slope resist- 
ance of 35,000 ohms, the corresponding figures for the 
last valve were 2.7 and 2,600. Sufficient bias was applied 
to each grid to avoid grid current. The anode resistors 
were 50,000 ohms, grid leaks 1 megohm, and “coupling 
condensers, unless otherwise stated, o.o1 mfd. mica, 
giving a 95 per cent. pass per stage at 50 cycles. The 
loud- -speaker was a ‘ Kone,” and was used to provide an 
‘appropriate load for the last valve. The input voltage 
was obtained from a source of A.C. of variable frequency 
and pure wave-form® controlled by potentiometers ; a simple 
grid type valve voltmeter was arranged so that the alter. 
nating potential across AB could be kept constant at 1.¢ 
volts, and a known fraction was applied to the first 
grid. -The output to the last valve was: measured by 2 
special type of slide-back voltmeter (see Fig. 4 and Ap 
pendix), which has proved unusually convenient anc 
accurate, and can easily be adapted to any range. Ampli 
fication is defined as the ratio of the A.C. voltage 


4 P. K. Turner, ‘‘ The Performance of Amplifiers,” Experi 


. mental Wireless, Feb. 1927, p. 


> Hrperimental Wireless, July, 1927, p. 424. 
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generated in the last valve to ‘that applied to the first, 
so in this case is 2.7 times the ratio of the measured 
voltages. l ae 

Three types of anode supply have been used: (1) an 
accumulator battery of 150 volts with a total resistance 
(including leads, fuses, etc.) of about 40 ohms; (2) the 
same with an added non-reactive resistance as specified ; 
(3) an A.C. battery eliminator with a generous filter, in- 


cluding 8 mfd. across the output terminals, in addition 


to other capacities not directly across the output. — 


Some Typical Curves. 


Fig. 5 shows frequency curves with two resistance 
couplings. About 500 ohms in the battery provoked os- 
cillation, and the readings were taken with 400. Though 
this may appear somewhat large, it is, nevertheless, a 
figure frequently exceeded in actual practice. Even the 
curve with battery alone shows signs of the small un- 
avoidable resistance. With the A.C. mains unit, on the 
other hand, it was impossible to work the amplifier. In 
these circumstances stability was obtained by a device 
which had previously been found successful. The common 


0-26 mfd 0'25 mfd 
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Fig. 4.—Connections of slide-back voltmeter. 


impedance being greatest at low frequencies, the tendency 
‘to oscillate is at the lowest frequency that can be passed 
by the amplifier; if very large coupling condensers are 
used, the oscillations are in the nature of slow pulses at 
perhaps one per second. 


oscillation are cut off to some’extent. The second grid 
condenser should be kept large, as the feed-back to it is 
in a stabilising direction. In obtaining the curve a o.oor 
mfd. grid condenser was used for the first coupling. One 
need not be afraid of losing the low notes thereby, as the 
A.C. unit supplies them, and in this instance is seen to 
emphasise them to a remarkable extent. Better results 
would probably be obtained with a smaller condenser 
still. Ts 

Passing on to Fig. 6 we sce the somewhat alarming 
results obtained with a resistance-coupled stage followed 
by a transformer. As little as 60 ohms in the battery 
sufficed for instability, and the effect of 40 ohms is indi- 
cated. The enormous hump at 200 cycles is the frequency 
at which it is trying to oscillate. With the eliminator it 
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If the first grid condenser is ` 
reduced to a small capacity, the possible frequencies of. 
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Fig. 5.—Frequency characteristics of a two-stage resistance- 
$ coupled amplifier. : 5 


was necessary to reduce the grid condenser to 0.00005 
The tendency is still to 


mfd. in order to obtain a curve. 
emphasise 200 cycles, and the lowest notes, not being 
boosted up by feed-back, are cut off entirely by the 
inadequate condenser. P E 

Fig. 7 shows the effect of a reversal of transformer 
winding (the secondary). The curve, with battery resist- 


ance was taken with 400 ohms, and indicates poor ampli- 


fication with a tendency to shrillness, which latter would 
probably be counteracted by the by-pass condenser which 
is usual in a complete receiver. The mains unit curve 
shows a pronounced resonance just below 2,000 cycles. 
This is interesting, as it is the first example we have come 
across which is an exception to the general rule which 
was laid down for simple amplifiers, and which was stated 
to apply to a less extent where reactive couplings were 


`- present, owing to complicated phase shifts: Here we have 
--an amplifier which, from a scalar point of view, should 


| AMPLIFICATION | 
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Fig. 6.—Resistance-coupied stage followed by transformer- 


- coupled stage. . 
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Back Coupling in L.F. Amplifiers.— | 
be damped by a common impedance, but at this particular 
frequency the curve rises above that corresponding to no 
common impedance, showing that there is a total phase 
shift into another quadrant than one would normally 
expect, with consequent regeneration. 

This would naturally lead one to expect, even without 
working it out in detail, that an amplifier with two trans- 
former couplings would be still more likely to depart 
from the scalar theory. And this is so, for when tried it 
was found to be impossible to run off the A.C. unit at 
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Fig. 7.—Two~stage amplifier as in Fig. 6, but with transformer 
secondary winding reversed. 


all with any of the four possible phase combinations 
obtainable by transformer connections. In other words, 

_ there was always some frequency at which the total phase 
shift was more than go° with the ‘‘ stable ’’ connections. 
Actually this is a necessary but not sufficient condition 
for oscillation. fee ee 


The two curves shown in Fig. 8 are with both trans- 


formers normally, connected, and with 100 ohms as a 
battery resistance, as instability resulted with 400. The 
magnification with such an amplifier is higher than one 
can expect to handle without special precautions. - 


Practical Application of Results. 


_ And now for conclusions. It will be quite evident that 
the best policy is to use a low resistance supply, and limit 
the total amplification to about 1,500. Where these con- 
ditions are not possible, the best arrangement must be 
judged from a consideration of the particular require- 
ments. Possibly a curve can be chosen to fit in with the 
deficiencies of the loud-speaker (they all have deficien- 
cies !). Almost any amount of peaking below 100 cycles 
can be tolerated, unless the receiver is also excessively 
selective. It is assumed that overloading’ does not take 
place. : 

It should. be remembered that a push-pull type of am- 
plifier: entirely avoids the difficulty because the signal 
current does not traverse the anode battery at all. .Such 
an arrangement is, therefore, almost essential in certain 
classes of work where a common supply must be used 
without interaction of circuits. It is the last valve of an 
amplifier that causes most of the trouble, due to the rela- 
tively large current changes in it; and if, instead, two 
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valves are used with push-pull input and output trans- 
formers, not only will the output be doubled but im- 
proved results will be obtained: where for any reason 
a low-impedance supply is not used. l 

It is most necessary that consideration should be given 
to the proper interpretation of these curves, in order to 
appreciate the corresponding aural impressions. Firstly, 
it should be observed that a linear scale of abscissæ has 
been used, partly because it is familiar (except to tele- 
phone engineers) and partly because it shows up the- 
various effects prominently ; but the ear is decidedly in- 
sensitive to amplitude, and its response 1s more appro- 
priately depicted by a logarithmic scale. An irregularity 
in pitch is intolerable, as may be demonstrated by moving 
the speed control of a gramophone during the playing 


-` of a record, but fortunately there is much lower sensitivity 


to irregularity of amplitude. It should be remembered 
that listeners in different parts of the same room reccive 
sounds whose intensity varies in a totally different manner 
with frequency owing to various effects such as reflection. 
Further, when a complicated mixture of frequencies is 
being transmitted, such as that from a large orchestra, 


- the effect of a given rise or hollow in the amplification 


curve is of greatly different importance according to the 
part of the frequency spectrum where it occurs. Thus 
a reduction to one-tenth strength of frequencies in the 
neighbourhood of 1,000 per second would produce a much 
larger apparent diminution of volume than a similar re- 
duction at much lower or higher frequencies. 

Looking at Fig. 5, it is a matter of actual fact that 
even a trained listener would have some difficulty in 
deciding, by ear alone, which condition was the best. 
With many loud-speakers the rising curves would un- 
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Fig. 8.—Two stages of transformer coupled amplification with 
normal connections. 

doubtedly produce a more level effect at the ear than 
the nearly straight one. The total suppression of fre- 
quencies, as in Fig. 6 (lowest curve), is a condition more 
strenuously to be avoided than variations even of 2 or 3 
to r, as in Fig. 5. | 

The general results of these measurements indicate that 
the characteristics of individual coupling components are 
not a criterion of the performance of an amplifier, either 
as regards quality or magnification, and the design must 
be given greater consideration as a whole than has been 
usual in the past. 
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Back Coupling in L.F. Amplifiors.—=e 
k | APPENDIX. 

The slide-back voltmeter, the circuit diagram of which 
appears in Fig. 4, is based on information given in a 
paper by-W. B. Medlam and U. A. Oschwald.* Of the 
numerous types this one has proved to be very generally 
useful, as it is unaffected by D.C. up to hundreds of 
volts, the calibration is almost unaffected by change of 


valve, it is impossible to damage the microammeter as the 


emission is adjusted to about the full-scale reading of 
the instrument, the battery voltages need not be exact, 
though for accurate work a small constant correction can 
be applied for deviations from the standard 6 volts, the 
load is small as there is no grid current, and the range is 


or 
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limited only by the potentiometer dissipation, while above 
about 5 volts peak input the scale is linear. A balancing 
battery is connected, of a voltage over the greatest peak 
voltage to be measured, and by means of .the coarse and 
fine adjustments the microammeter can be- very . rapidly 
set to a small fixed value (1 microampere has been 
chosen). A Cambridge Unipivot is used as one happens 
to be available, but-a less accurate. instrument will -obvi. 
ously serve the purpose, as no readings-are taken from 
it. The peak volts are then read off the D.C. voltmeter 
less a small fixed quantity. A curve is used for the low 
The valve is of a nominal two-volt type, 
run at a very low filament temperature in order -to limit 
the emission to a few microamperes. The grid condensers 
are paper ones picked for very high insulation (Over 10,000 


megohms each), and the frequency error is less than § per 


4° The Thermionic Voltmeter,” Experimental Wireless, Oct. 


and Nov., 1926. 


e 


Reception in India. 

A correspondent recently relurned from 
India tells us that during last July, 
August and September, PCJJ,- Eind- 
‘hoven, was received in Waziristan on two 
valves at loud-speaker strength. On a 
few occasions, he states, the results were 
really excellent, notably when 2LO was 
re-broadcast and the announcer’s voice 
was clearly heard. Equally good results 
were also obtained on a short-wave set 
at Razmah. These were somewhat un- 
expected, as the station is surrounded by 
mountains and every building roofed with 
corrugated iron. Also, during 
months the Army wireless stations are 
interrupted nearly every day by heavy 
thunderstorms, and any attempt to listen 
on wavelengths of 200 to 500 metres is 
rendered almost impossible, owing. to 
atmospherics. i 

0000 l 
Short-wave Transmissions from Germany 
and Holland. 

Several readers have reported hearing 
the short-wave transmissions from Lan- 
genberg on 43.9 metres, usually on Sun- 
days about midday. One correspondent 
gives the strength of the received signals 
as R6 on two valves. We understand 
that this experimental transmission is 
being conducted by the Deutscher Funk- 
verband of Berlin. 


PCLL, at Kootwijk, is also trans- 
mitting on 18 metres, on Monday, 
Wednesday, and Friday afternoons at 


between 13.00 and 16.00 G.M.T., strength 
about R5 on two valves. This station is 
in communication with Bandoeng, Java, 
and, we understand, sometimes relays 
music and other items received from the 
Dutch East Indies. 

©0000 
Notice of Tests. 

Mr. J. Croysdale (SUS), ‘‘-Eastholme,”’ 
Margerison Road, Ben Rhydding, York- 
shire, asks us to state that he is trans- 
mitting on 44.5 metres every Sunday from 
10.30 to 13.00 G.M.T. at each half-hour, 
and also at 14.00, 18.00 and 18.30 G.M.T. 
on Sundays, and at 18.00, 18.15 and 23.00 
G.M.T. on Mondays, Wednesdays, and 
Saturdays, up to the end of the year. 
Repoits will be much appreciated and 
duly acknowledged. 


these ` 


SCOEOOSEO EST HHSE TH SET EEHORHH COD EEES Coe S esas OHH Ee LES HOSOOO EEE HESEHOHEHDT OOOH 
e 


' TRANSMITTERS’ NOTES | 
| AND QUERIES. `: 


e . 
Pees ve Perce ser eens SO Teese eer SE HOSED OHOSOHEH EE SHH OTHE HESHOREEHEOOOR Correee t 


Mr. Tr. G. Ingleton (6FI), 48, Gras- 
mere Road, Muswell Hill, N.10, is also 
transmitting on the 45-metre -waveband 
and will welcome reports from short 
distances, 

0000 

The Experimental Radio Society 
(2BDP), Haute Croix, St. Johns, Jersey, 
C.I., is standing by on Sundays between 
10 a.m. and 2 p.m., or at other times by 
arrangement, to report on amateur trans- 
mitting tests on 45 and 30 metres. 

oo000 


Calibration Signals. 

The Q.R.P. Transmitters Society, 
whose headquarters are at. 178, Evering 
Road, Clapton, E.5, will send out calibra- 
tion waves for the benefit of . amateurs 
working on 44 to 46 metres. These waves 
will be acowrate within 0.1 per cent. (z.c., 
about 0.05 metre). 

Transmissions will be as follows: 
“ QRP de 5YK. Here QRP T. S. cali- 
bration service QRH metres,” fol- 
lowed by a half-minute dash and AR. 
They will be sent at 10.00, 10.05, 10.10, 
10.15 and 10.20 G.M.T. on Sunday, De- 
cember 18th, and on January Ist and 
8th. ‘The wavelength will be in steps be- 
ginning at about 46 metres, the exact 
length being announced at the time, and 
finishing at about 44 metres. 
from amateurs using these calibration 
signals will be welcomed and will en- 


able the Society to decide whether a con- ` 


tinuation of this service is desirable. 
Communications should be addressed to 
the hon. sec., Mr. C. D. Abbott, 120, 
Cavendish Road, S.W.12. E 


: 0000 
Low Power Transmissions. 
Mr. W. F. Floyd (SWF), 88, Ilbert 


Street, London, W.10, has been carrying 


out low-power tests on the 150-200 metre 


Postcards’ 


cent. above 10 cycles. - i 


waveband and will welcome reports from 
listeners who have heard his signals. 
With an input of 0.7 watts (9mA. at 50 
volts), he has had reports from Man- 
chester and Yorkshire, the wavelength 
being 163 metres, and with an input of 
0.95 watts (12mA. at 80 volts), he has 
worked with Belfast on 45 metres and the 
signal strength was reported R65. He 
tells us that the valves he was then using 
were Cossor 210 H.F. and 220 P., wired 
in parallel, and, incidentally, pays a tri- 
bute to the excellence of British valves. 
For the last six months he has been 
carrying out these tests, employing as 
oscillators ordinary 2-volt receiving 


. valves; those in use at the time of. 


writing have both been working for the 
past three months under a strain far in 
excess of sthat for which they were de- 
signed, but their performance is still just 
as good as when first fitted. 


l ©0000 
A Correction. 


‘We regret an error on page 711 of our 
issue of November 23rd. 6QJ_ should 


read H. L. Humphries and not H. J., 


Humphries. 
i 7 oo00 
New Call-signs and Stations Identified. 


W. B. Bodemeaerd, 262, Philip Lane, N.15. 
2YP Capt. V. R. Krohn, The Gray House, Brasted, 


Kent. (Change of address.) 
5AH A. Horton, 23, Glenfall St., Cheltenham. 
5AU D. Campbell, 19, Cranbourne Gdns, Up 


minster, Essex. (Change of address.) 


5FR © J. L. Jeffree, 2, Fernhurst Rd., Croydon, 


(Change of address. 


Surrey. ) 
H.G. Foukes, 27-29, High St., Rhyl, N, Wales. 


5FU 
5GA B. Logan, The Apex, St. Martins Hu, 
i Canterbury. 
5GU. J. O. J. Hudson, 107, Chedington Rd, 
London, N.18. (Change of address.) 


ETA A. Aa Cossor, Ltd., Highbury Grove, London, 


SUS J. Croysdale, Eastholme, Margerison Rd. 
Ben Rhydding, Ilkley, Yorks. (Change of 
address.) 
(ex 2ARL), W. N. Doble, 1, Pickwick Rd., 
Dulwich, S.E.21. ° 
é6CY A. S. Clacy, 10, Melrose Avenue, Reading. 
6CR  .A. E. Carter, 41, Parkside, Cambridge. 


0000 


QRA’S Wanted. 

2GS, 2PA, GEO, 5VA, 6MF, 6QN, 
EF 8WZ, EF 8X0, EP 1BL, FB 8BL, 
FE 2V0, FL 1AB, NQ 20B, OA 24E, 
OA 2RO, OA 6ME, OZ 2AY, OZ 44, 
XEN, 0QQ, XEP 1MA, IRB. 
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A Section Mainly for the New Reader. 


THE SELECTIVITY OF THE 
“STANDARD FOUR.” 


N the article describing the ‘‘ Stan- 

dard Four’? (The Wireless 
World, November 3oth, 1927) it 
was stated that selectivity could be 
increased very considerably by using 
a high-impedance, high-magnification 
valve as an H.F. amplifier. The 
gain resulting ‘from this substitution 
is so real that in all probability it is 
wise to recommend it in every case 
where the distance separating trans- 
mitter and receiver is less than ten 
miles ; indeed, the choice of an H.F. 
valve should always be governed 
largely by geographical situation with 
respect to near-by stations. Where 
lack of selectivity is likely to be a 
serious problem, it is, therefore, as- 
sumed that an-‘‘ R.C.” valve, with 
an impedance in the order of 50,000- 
70,000 ohms and a voltage factor of 
about 35 will be used. 

An important point arises with re- 
gard to the bias voltage to be applied 
to these valves. Certain types are 
so constructed that grid current 
(which is undesirable, as it introduces 
damping) does not begin to flow until 
the grid is appreciably positive with 
respect to the filament; these may 
safely be used without any bias, so 
G.B., may be removed, the leads con- 
nected to it being joined together. 
The ordinary valve of the class under 
consideration does, however, require 
a small negative voltage, generally 
between 0.5 and 1 volt. This obvi- 
‘ously cannot be obtained from a dry 
cell, and at first sight it would ap- 
pear to be desirable to fit a petentio- 
meter, which would be connected 
exactly in the same way as that con- 
trolling the detector. 
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‘the resistance in circuit. 


Fortunately, 


provided 6-volt valves are used, it is 
an easy matter to obtain ‘‘ free ” grid 
bias by inserting the filament `rheo- 
stat in the negative low-tension lead, 
as shown in Fig. 1. ‘The average 
R.C. valve rated at six volts will give 


‘adequate emission with some 5} to 


54 volts applied to it; thus a bias 
voltage of from $ to # volt is readily 
obtainable from the ‘‘ drop?’ across 
This is one 
of the instances where it is permis- 


sible to depart from the standard 


Wireless World practice of always 


- connecting filament resistors or rheo- 


stats in the positive low-tension lead. 
- It should be emphasised that any 
increase in working impedance over 
some 60,000 or 70,000 ohms will 
noticeably reduce the amplification 
obtainable; it is, therefore, essential 
that a considerable H.T. voltage (at 


Fig. 1.—How to obtain “ free” grid bias 


for an H.F. amplifier. The reference 

letters on components correspond with 

those in the original ‘‘ Standard Four” 
descriptive article. 

least 120) should be applied to the 

H.F. valve with a minimum bias 

voltage. Generally speaking, results 


are improved by increasing this volt- 


- age, as by doing so the impedance 


will be reduced. It is largely to pre- 
vent any undesirable increase in work- 


- ing impedance that the use of mini- 


mum grid bias is recommended. 


o0o000 
LOOSE-COUPLED RECEIVERS. 
HERE seems to be a definite ten- 

dency to revive the use of the 
loosely coupled and separately tuned 
‘aerial circuit, at one time regarded as 
essential for an efficient receiver, and 
which still has undoubted advantages 
when good reception of both medium 
and long broadcast wavelengths is 
considered as essential. It must be 
admitted, however, that the addition 
of an extra tuning control is rather a 
drawback where the amateur is lack- 
ing in experience, and the arrange- 
ment is generally recommended only 
to those who have had some practice 
in manipulating simpler receivers and 
who are willing to devote some 
thought to the operation of controls 
which are of necessity more complex. 
It seems probable, however, that 
the difficulties associated with this 
type of circuit are really more ap- 
parent than real, and that most of 
them will disappear if a methodical 
course of procedure is followed. It 
is important that the various circuits 
should be kept approximately in tune, 
and thus searching should be carried 
out by moving the various condenser 
dials in step with each other, pro- 
ceeding slowly until the readings cor- 
responding to a number of wave- 
lengths have been recotded. It must 
not’ be forgotten that variations in 
coupling will change the wavelength 
to which the aerial and secondary cir-. 
cuits are tuned, and thus it is neces- 
sary to readjust both variable con- 
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densers after each alteration. This 
peculiarity probably accounts. for a 
good deal of the difficulty experienced 
by the beginner, to whom it is sound 
‘advice to suggest that minimum use 
should be made of this adjustment, 
‘and that’ when a good coupling has 
been found (it will almost always be 
a ‘* loose °’ one), the coils should be 


left in this position until the user has 


- acquired full confidence in his ability 
to cope with additional complications. 

A word of warning should be 
offered regarding a puzzling effect 
which is sometimes encountered in the 
operation of a receiver including a 
loose-coupled aerial circuit and a neu- 


tralised H.F. amplifier. If this latter - 


happens to be imperfectly balanced it 
will sometimes be found that when 
the aerial circuit is slightly detuned 
signal strength will increase, due toa 
reduction of aerial loading. A further 
movement of the condenser may result 
in the production of self-oscillation. 
This is another complication which 
may be avoided; first, by adopting 
an up-to-date balancing system, and 
secondly by not attempting to obtain 
reaction by partial deneutralisation. 
This aid to sensitivity is becoming less 
necessary, due to improvements in 
H.F. transformers and valves. When 
it is required the coupling between 
aerial and secondary circuits should 


be extremely weak, in order that the ` 


disturbing effects of varying damping 


may be reduced to a minimum. 
0000 


ADJUSTING H.T. VOLTAGE. 

DIFFICULTY arises when two 

or more H T. voltages are ap- 
plied to a multi-valve receiver in 
cases where the supply is’ obtained 
from accumulators. A little con- 
sideration will show that the cells to- 
wards the negative end of the battery 
are supplying current to. all the 
valves, while those at the other end 
are feeding only that valve (or those 
valves) to which maximum voltage is 
applied Thus there will be a ten- 
dency for the first-mentioned cells to 
discharge more quickly ; consequently 
they will be exhausted before the 
others, and, strictly speaking, they 
should receive a longer charge This 
will generally be inconvenient unless 
the battery is charged in sections—in 
itself an inconvenient procedure—and 
the arrangement shown in Fig. 2 is 
suggested as a ssuitable method of 
overcoming the difficulty. 


-Va 15 160. 
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The diagram shows in- skeleton 


forms the anode circuits of a typical | 


four-valve receiver. Now, on the as- 
sumption that anode bend detection 


is used, there is little real reason why 


a common voltage of from roo to 
120 should not be applied to V,, V} 
and V,, which function respectively 
as H.F. amplifier, rectifier, and first 
stage L.F. amplifier. As regards the 
output valve, V,,. there is a growing 
tendency to increase voltage to, per- 


haps, 160, or even: more; in such — 
‘cases the advantages of the method 


advocated come into play. 
The calculation of the resistance 
value of R, through which ‘the first 


Fig. 2.—An equal discharge of all cells 

in an H.T. accumulator battery may be 

assured by inserting a reducing resisiance 

(R) in the common anode circuit o: those 

valves requiring less than maximum 
voltage. 


three valves are fed is a simple 
matter, provided that we know the 
current which they will consume at 
the required voltage. This can be 
ascertained with sufficient accuracy 
from the manufacturers’ published 
curves, bearing in mind the fact that 
the adjustment of anode voltage for 
modern valves in modern circuits is 
by. no means critical. Having ascer- 
tained this current, the necessary re- 
sistance (in ohms) is given by divid- 
ing ‘‘volts to- be dropped ”? (2.¢., 
the difference between the desired 
voltage and that to be applied to the 
last valve) by ‘‘ current taken ’’ (in 
amps.). 


This will be made clear by taking: 


a typical example. We will assume 
that, at the required voltage of ‘120, 
our first three valves take a total cur- 
rent of 4 milliamps. (0.004 amp.), 
and that the voltage to be applied to 
“ Volts to be dropped ”’ 
are given by subtracting 120 from 


ow 
or woy 


~ 
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160, so the figures in this case are 


40 + 0.004, thus giving 10,000 ohms 


as the resistance of- R, which, inci- 
dentally, should be of the wire-wound 
type. Commercial resistors of about 
‘20,000 ohms intended for use as 
potential dividers in eliminators are 
generally suitable, and are quite in: 
expensive. | | ss 
The by-pass condenser C, is im- 
portant, and should not be omitted ; 
it may have a value of from 2 to 4 
mfd. C,, which is the conventional 
shunting capacity across the main 
H.T. supply, is of little use when 


‘this is derived from an accumulator 


battery, so it is as a rule unnecessary 


oo0oo0oo 


AERIAL LOSSES. 
` Many a reader has probably at some 
time or otlier.taken his set, the pride 
of his heart, to a friend’s house just 


` that it should be retained. 


to show him how things should be 


done. It would be nearly true to say 
that just as: many readers have been 
disappointed, and that the demonstra- 
tion was not quite such a success as 
Was anticipated. 

The reason is, of course, wrapped 
up in the subject of aerial losses. The 
‘“ feed” of any set incorporating re- 
action’on to the aerial will be altered 
very considerably by an alteration of 
the size and the efficiency of the aerial 
to which it is attached. A small aerial 
will probably require a smaller feed- 
back than the existing arrangements 
can cope with, with the result that the 
set cannot be properly tuned owing to 
persistent oscillation, while an unduly 
large aerial will probably call for 
more reaction than can be produced 
smoothly. | l i 

The remedy is to use, for broadcast 


wavelengths at any rate, the type of 
circuit to be found in the ‘ Everyman 


Four,” which is not greatly affected 


by changes in the constants of the 
aerial. It is not a bad plan, after 
having neutralised a circuit of- this 
class by ‘‘ listening through ’’ the 
H.F. valve with its filament circuit 
off to make quité sure that it will not 
oscillate when the valve ‘is relit and 


the aerial disconnected. - It sometimes: 


happens that a set is not truly neutral- 
ised and is relying upon the aerial 
losses to keep it stable. ‘This is bad, 


and will lead to trouble if it is sud- 


denly decided- to use, say, an indoor 
aerial or a frame aerial for demon- 
stration purposes. 
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A Highly Developed Talking Film System Giving Remarkably Realistic. 
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Reproduction. 


By W. 


UST as the three-electrode valve is being utilised to 
improve the reproduction from gramophone records, 
so it would appear to be destined to play a big part 
in the development of kinematography. No one visiting 
the New Gallery Kinema, where the Movietone talking 
film is being shown, can fail to be impressed by the extra- 
ordinary advances that have lately been made in fidelity 
of_reproduction and realism of effect, for which due credit 


must be paid to the Western Electric Company, backed by. 


. the research department of the Bell Telephone Labora- 
' tories. _It needs a keen sense of relative values to appre- 
ciate the merits of design of a speech amplifier and series 
of loud-speakers which can magnify many million times 
the minutest sound impulses represented by a tiny, flicker- 
ing beam of light not more than one-thousandth of an inch 
broad, and deliver them to an audience of, say, 1,500 
people with-a volume and faithfulness which is practically 
the same as the original. The synchronisation of realistic 
speech and music with the film undoubtedly adds a new 
interest for the cinema- goer, and it would appear safe to 
predict that in a few years’ time most of the larger cinemas 


will be equipped with apparatus for synchronous sound 


reproduction. 

The.. Movietone system of talking films involves the 
photographic recording of sound on a in. margin of 
the standard 1%in. film, using a standard camera and a 
standard projector, to which are easily fitted special addi- 
tional apparatus; simultaneous with the recording. of 
sound the associated scene is photographed on the rest of 
the film, and when developed and printed as a positive 
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presents an appearance as shown in Fig. r. There are a 
number of methods whereby the marginal record of sound 
is obtained, and readers are referred to an article which 
has appeared in this-journal! under the title of ‘‘ Speak- 
ing I*ilms.”’ 


Action of the Photo-electric Cell. 


In general the sound waves picked up by a microphone 
are converted into electric pulsations and are: passed to 
x low-frequency valve amplifier and made to actuate an_ 
electromagnetic mechanism similar to the movement of a 
small loud-speaker, which, being between a bright source 
of light and a narrow slit near the film in the camera, 
causes the light through the slit to oscillate in sympathy 
with the original sound waves and so vary the exposure on 
the edge of the film. The small diaphragm which causes 
the light to oscillate naturally has mass, and therefore a 
natural period of vibration, which may fall within the 
frequencies associated with music and speech, thus giving 
undue prominence and an unnatural effect to certain notes ; 
reference will be made later to means of neutralising this 
defect.. As an alternative to the above electromagnetic 
method of recording, it should be mentioned that in some 
films the sound-track is made by the A.E.O. flashing lamp 
scheme already described in The Wireless World.. The 
sound represented by tiny lines of varying depth and 
opacity on the film have now to be converted in turn to 
light fluctuations, electric pulsations, and ordinary sound 


1 The Wireless World, January Tth, 1925. 
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The Movietone.— 
waves, and it is this part of the article which may be of 
special interest to the wireless enthusiast, as it is con- 
cerned in discussing the best means of getting a tremen- 
dous volume of undistorted signals using no less than 
seven stages of L.F. amplification. 

The first process of creating light fluctuations is achieved 


within a standard projector by arranging that a small - 


pilot light, with a short, stout filament giving a brilliant 
point source of light, is set so that its rays are directed 
by means of lenses through a oin. slit on to the 
margin of the mov- 
ing film. The light 
beam of varying in- 
tensity thus formed 
is now directed on 


cell which changes 
its electric resist- 
ance sympathetic- 
ally. There are two 
types of these cells 
available, namely, 
selenium and photo- 
electric. The former 
has the advantage 
of developing a 


while the latter de- 
- velops a relatively 
much smaller cur- 
rent change but is 
instantaneous in ac- 
tion, and is used in 
the system under 
discussion. In order 
to understand the 
functioning of the photo-electric cell, light must be con- 
sidered as an electromagnetic disturbance, and matter as 
consisting of atoms built up of aggregates of electric 
charges with positive nuclei surrounded by negatively 
charged electrons. 
on an atom of metal, for instance, it is not unreasonable 
to expect that the equilibrium of opposite charges will be 
upset, and that electrons will become detached. Actually 
in practice this is the case, and the effect is found to be 
most pronounced with electropositive metals such as 


` 


Fig. 1.—A specimen ot film on which 
sound has been photographically 
recorded on the left-hand side. 
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sodium, potassium, and rubidium. The theory has been 
put forward that the vision of the himan eye is due to 
the detaching of electrons from the rod and cone cells by 
photo-electric action. Fig. 2 shows the details of the 
Movietone cell, which is a glass body with internally de- 
posited metal in vacuo; the detached electrons are at- 
tracted to the central collecting ring, which is maintained 
at a constant positive potential. So small are the oscilla- 
tions from the collecting ring that it has been thought 
advisable to have as short a lead as possible to the first 
three-stage L.F. amplifier, peeesstang the housing of 
this unit within the body of = 

the projector, which is sub- 
ject to heavy vibration and 
to the influence of commu- 
tator disturbance and an arc | 
lamp passing 100 amperes. 
Complete spring suspension 
and earthed metal screening, 
however, guard against any 
spurious effects. 

The photo-electric cell is 
resistance-capacity coupled 
to the first valve, the values 
of the grid and anode resist- 


Fig. 2.— Photo ~ electric cell. 
Note the collecting ring which 
is kept at a positive potential. 
The metallic deposit on the in- 
side x the glass container is 


two or three megohms, but 
earthed. 


in order to give a large 
margin of safety with regard to overload, the next two 
stages contain anode resistances not exceeding 30, ‘000 
ohms and grid leaks of the order of 4 megohm. No high- 
frequency cut-off takes place as in an ordinary wireless 
receiver using resistance coupling in the first L.F. stage, 
since the absence of a detector valve avoids the necessity 
of a shunting condenser. The valves derive their grid 


. bias from the progressive drop in potential produced by 


having their filaments in series, and by being fed from a 
12-volt accumulator; separate grid bias batteries with 
attendant risk of deterioration and drop in voltage are 
thus avoided. An output transformer couples this am- 
plifier (shown as A in Fig. 3) to the input transformer of 
the power amplifier (B in Fig. 3), but the oscillations are 
first passed to an equaliser and then to a volume control. 


Importance of Volume Control. 


Reference has already been made to the accentuation of 
certain frequencies due to the natural period of vibration 
of the light diaphragm in the camera ; this resonance peak 


THREE STAGE 
POWER 
AMPLIFIER. 
MIXED 
O TRANSFORMER © 
AND CHOKE 
COUPLING 


ONE STAGE . 
O PARALLEL | 
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INDIVIDUAL 
CONTROL TO 
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Fig. 3.—Schematic diagram showing successive processes for conversion of light fluctuations to electric oscillations which are 


amplified by seven L.F. stages. 
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is neutralised by a filter circuit contained within the 
equaliser. 


There are many factors which militate against realistic 
effect even if the quality of reproduction is perfect. The 
comparative volume at which each item must be delivered | 
is very important. For instance, the cheering by a crowd 
at a football match must be presented relatively much 


louder than a speech by some dignitary ; furthermore, it | 


is necessary that the amplifier be short-circuited during 
periods when there is no sound accompaniment to the film. 
It is therefore arranged that the volume control or fader 
(shown in the schematic diagram) is within easy reach of 
the operator, who alters it according to pre-arranged set- 
tings obtained at rehearsals. The design of this control, 
which is placed between the output and input transformers 
of amplifiers A and _B respectively, is interesting in that 
it consists of a balanced network of tapped wire-wound 
resistances so arranged that the amount of attenuation in- 
troduced into the circuit may be varied in small steps over 
a wide range without altering impedance relations. 


Amplifier Details. 


Further amplification is now obtained by applying the 
signals to, the three-stage amplifier B, which contains an 
input transformer followed by an orthodox choke-coupled 
stage, which is again followed by a choke-coupled stage in 
which an auto-choke is used instead of the usual grid leak. 
The last valve of this unit is choke-coupled to the push- 
pull amplifier C. There is evidence that the replacement 
of the grid leak by a suitable choke in resistance and choke- 
coupled L.F. circuits is gaining in popularity on both 
sides of the Atlantic; many examples of amplifiers using 
this method were to be found both at the Olympia and 
Manchester exhibitions, the claim being made that the 
lower D.C. resistance of the choke allows a charge, that 
may have accumulated on the coupling condenser due to 


an extra loud passage, to be dissipated more easily. The . 
principle of mixing the types of coupling to create a shift: 


of phase angle, so that the effect of feed-back due to a 
common resistance in the H.T. battery is nullified, is to be 
commended. The amplitude of the signals is now such 
that sufficient grid bias cannot be obtained from using the 
drop in voltage from valves wired in series and fed from 
a 12-volt battery; a separate battery therefore is used. 
Final amplification is now effected by four power valves 
in parallel push-pull, the potentialities of which scheme 
were discussed in detail in the issue of The Wireless 
World dated November 30th, 1927, under the heading of 
‘The Last Stage.’’ About 30 volts grid bias is applied 
to this stage, showing that it is not anticipated that a 
grid swing of more than 100 to 120 volts will be applied 
to the input. It must be inferred, therefore, that each 
of the valves in the preceding six stages is being worked 
on a small portion gnly of the available straight part of 
the characteristic, thus preventing overload even with extra 
loud passages. 7 
To create the illusion that speech or music is coming 
from any point between the top of the special sound- 
porous screen and the orchestra pit, two loud-speakers are 
put in each of these positions, as is shown in Fig. 5, so 


s 


that by distributing the ratio of output to either pair by 


means of individual controls (shown schematically in 
A 3! 
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Fig. 3) the desired effect is obtained. Careful attention 
must be paid to the apparent location of sound origin, as 
was evinced in a demonstration given to the writer of this 
article of the grotesque effect of making speech come from 
a man’s forehead! In this connection it would appear’ 
inadvisable to exhibit close-up pictures of people’s faces 
as subjects for Movietone accompaniment. The design of 
the loud-speakers is interesting, ‘especially considered in 
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Fig. 4.—The panel in the operator's box. The three valves at the’ 

top beiong to amplifier B, while the four valves at the bottom are 

associated with the paraliel push-pull stage O. The three valyes 
placed: intermediately are spares. 


the light of the exceedingly good results obtained; a 
sketch showing how the 14ft. logarithmic horns are bent 
round so as to occupy a minimum of space is given in 
Fig. 7. The movement is of the coil-driven type, wherein 
a small cone made of duralumin or similar alloy is 
attached to the speech coil and is contained within the 
body of the unit. The field coil consumes about ro watts 
(7 volts 14 amperes), and is energised by an accumulator. 
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That the gap between the speech coil and the pole pieces | 


is about«jzin. shows the precision to which the manufac- 
turers have worked in machining each component part. 
Sketches of the coil-driven unit and the logarithmic horns 


ORCHESTRA $= 
PIT | ee 


Fig. 5.—Diagram showing the disposition of loud-speakers. By 

distributing the volume of signals unevenly the sound can be made 

to appear to emerge from any point between the top of the screen 

and the orchestra pit. 

are shown in Figs. 6 and 7. In setting up four large loud- 
speakers such as those already described some knowledge 
of acoustics is required ; effects of echo have to be elimi- 
nated, and care must be exercised with regard to relative 
positions of the horns and the angle of their mouths. A 
peculiar interference effect is produced if the polarity of 
the field coil in any one loud-speaker is different from the 
rest; the-leads and terminals are therefore marked. 

Two sets of H.T. and L.T. accumulators supply the 
amplifier requirements, arrangements being made that the 
spare battcries are always on charge. The ordinary motor 
which is used to drive a standard projector is not suffi- 
ciently steady in speed for Movictone reproduction; a 


The 


Fig. 6.—The moving coil unit measuring about bin. x 3in. 
gap is about 1'32in. and the field consumption 10 watts. 


special motor is supplied which is automatically controlled 
by a three-electrode valve regulator. If for any reason the 


speed of a sound-recording film changes, a sudden altera- 


tion in pitch occurs which is very noticeable. The constant 
speed motor serves the dual purpose of’ preventing change 
in-pitch and of providing a means of synchronously driv- 


ing a gramophone turntable for use -with records which 
have been made by the Vitaphone process soon to be ex- 


ploited in this country. By this method the impulses from 


‘a gramophone pick-up are applied to the same ‘amplifiers 


and loud-speakers as those used with the Movietone, but 
orchestral music of general appeal can be played as an 


‘accompaniment to any suitable film which is not of the 


' 


sound-recording type. 

While it is obvious that it is not within the scope of 
the wireless amateur to construct replicas of the apparatus 
described in this article, theré are certainly general 
lessons to be learnt in the distortionless reproduction of 


Fig. 7.—The logarithmic horns, the 
mouths of which are about 4ft. 
square, and the length along their 
central axes 14ft. 
loud signais.’ If a number of stages of L.F. amplification 
be employed in a wireless receiver, it is of importance to 
mix the types of coupling to minimise L.F. oscillation 
as has already been explained; furthermore, the poten- 
tialities of substituting a low-frequency choke for the 
usual grid leak in resistance and choke coupling ‘should 
be tried, as the effect of overloading a valve is likely to 
be less apparent. The excellent characteristics of the 
logarithmic horn have been fully described in a construc- 
tional article in this journal, dated November 16th, 1927, 
and those who are keenly interested in faithful repro- 
duction would be well advised to make use of one in 
conjunction with a well-designed movement, preferably 
of the balanced armature type. | 
Movietone equipment is not sold outright, but leased on 
terms which allow the patentees to withdraw the apparatus 
if it is operated in a way which is prejudicial to their 
interests (this idea might sometimes well be applied by 
wircless set manufacturers !). -When the price of the in- 
stallation is reduced, as will surely occur with increased 
demand, the effect of its introduction to the country cinema 
to replace the piano handled by the village belle, will te 
astonishing. It can now safely be said that synchronised 
electric reproduction of sound as a substitute for a 
orchestra is un fait accompli. 
aw. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 
Specifications obtainable at the Patent Office, 25, Southampton Buildings London, W.C.2, price Is. each. 


Anti-mi¢crophonic Valves. 
(No. 268,384.) 
Convention date (U.S.A.): March 26th, 
- 1926. 


Microphonic noise in valve amplifiers is 
asùally caused by a vibratory movement 
of one or more of the electrodes, creating 
a momentary change in the space-relation 


Valve with internally sprung electrodes. 
(No. 268,334.) 
inside the tube and a corresponding fluc- 
tuation in output. In order to~ prevent 
this effect the three electrodes are first 


connected to quartz blocks a, b, so as to, 


form a rigid assembly, and this is then 
resiliently suspended by a series of 
springs, S, S,, S}, S,. The natural period 
of the springs is approximately 20 cycles 
` per second, which is below the range of 
audibility, so that-the effect of any exter- 


‘A 


nal vibration is not communicated to th 
telephones or loud-speaker. j 
Patent issued to British Thomson- 
Houston Co. 
0000 


Short-wave Television. 
(No. 264,174.) 
Convention date (Germany): January 8th, 
1926 


The light and shade effects of a moving 
picture, such as a cinema film F, are 
reproduced upon a screen S, say thirty 
miles away, by using short-wave radiation 
having a wavelength lying close to the 
limits of visibility. The left-hand side of 
the figure represents the transmitting 
station and the right-hand side the 
receiving station. Light from a source O 
is thrown through a lens on to a convex 
mirror M,from which it passes through 
a large objective on to an oscillating 
mirror M,. The latter rotates simul- 
taneously at, say, five cycles per second 
about one axis and at 500 cycles per 
second about an axis at right-angles to 
the first. 

The resullant rays pass through the 
film F on to an optically sensitive cell C 
which converts the varying light effects 
into corresponding current variations. 


The output, after amplification at A, is 


applied as voltage variations across @ 
Kerr cell K, filled with nitro-benzol and 


. fitted with the usual analysing prisms N, 


N,- A strong ray of light from a source 
O, is simultaneously passed through the 
cell K, and is thereby subjected to in- 
tensity fluctuations according to the 
voltage impressed across the cell from the 
amplifier A. 

At the distant end, a condensing mirror 
M, picks up the stream of radiation and 
focuses it upon a sensitive cell C,, the 
output from which is amplified and 


’ Telefunken short-wave television 
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system. (No. 204,174.) 


applied across a second Kerr cell K, 
similar to, the first. This is situated 
inside a telescopic system of lenses T, 
T,, through which the projected image 
is viewed upon the screen S. The screen 
is illumined from a local source of light 
O,, the beam being projected through a 
system of lenses and a doubly-oscillating 
mirror M,. The movements of the 
mirror M, are exactly synchronised with 
those of the mirror M, so as to ensure 
a clear reproduction of the transmitted 
image, . 00o 

Vatent issued to the Telefunken Co. 

oo0oo0oo0 
High Tension from the Mains. 

Application date: September 6th, 1926. 

An economical form of potentiometer 


resistance, or voltage divider, consists of 
a series of graphite lines 1, 2 drawn on 


Graphite line potentiometer 
AR (No. 277,168.) | 


one or both sides of a suitable insulating 
strip S‘: Tei such lines arranged in 


` parallel are sufficient to give a supply of 


10 milliamps. . To avoid. over-heating, 
each of the lines may be drawn on 
separato ‘strips, the latter being spaced 
apart- to allow of air circulation. Con- 
tact clips A, B; C, D are clamped across 
the lines to give variable tappings. The- 


lower diagram shows the circuit arrange- 


ment, with shunt condensers C,,; C, in- 
serted across the tapping points and a 
choke C H placed either in the negative 
lead as shown, or in the positive, or in 
both leads. l 

© Patent issued to S. E. Grand. 
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a Events of the Week in Brief Review. 


AMONG THE PIRATES. 


That the Wireless Act is no: respecter 
of persons or professions becomes increas- 
ingly obvious as the days roll by. Last 
week’s offenders included a coal mer- 
chant’s manager and a registrar of births 
and marriages. 

0000 


THE GREAT SHUT-DOWN. 


'The ultimate elimination of 300 Ameri- 
can broadcasting stations is promised by 
Mr. Pickard, chairman of the U.S. 
Federal Radio Commission, who states 
that the radio channels can be cleared 
only by this means. Plans for the 
great shut-down will be begun shortly. 

oo0oo0oo0o 


POLICE WIRELESS IN BUDAPEST. 


Criminals have never taken very kindly 
to wireless, which has always been of 
greater service to those who have’ no 
secrets to conceal. So the criminals of 
Budapest will learn with httle pleasure 
that the local Prefecture of Police has 
decided to instal] at headquarters trans- 
mitting and receiving apparatus for deal- 
ing with pictures by wire and wireless. 
Smaller sets are to be provided for the 
‘arious district stations. 

0000 


POLISH STATION SEEKS BRITISH 
REPORTS. 

One of the earliest Sunday broadcasts 
is that.from the Posen station, which 
regularly begins its Sunday transmission 
at 9.15 a.m. (G.M.T.). The week-day 
programmes begin at 11.45 a.m. and go 
on until 11 p.m. The transmissions are 
on 344.8 metres with a power of 1.5 kilo- 
watts, and the station directors issue a 
special request for reports from British 


listeners. 
©0000 


BIDS BY ATLANTIC TELEPHONE. 


~The transatlantic telephone service 

participated in an auction sale at 
Sotheby’s one day last week when Dr. 
Rosenbach, speaking from his bedroom in 
New York, gave telephonic instructions 
to his agent to bid for certain rare books. 
The call, which came through five minutes 
before the sale began, enabled Dr. Rosen 
bach to secure one of the two desired 
volumes. In the case of the other he was 
outbidden, but that was no fault of the 
transatlantic telephone! 


RADIOMAR KHAYYAM. 
‘*A Super-heterodyne beneath the Bough, 
A Loaf of Caviare, a Jug of Cham- 
pagne, and Thou.” 
—Harper’s Magazine, New York.. 
Query : Given the first item, would one 
have much time for the others? 
. e000 


APPROPRIATE GIFTS. 
Mr. Lloyd-George and his daughter 
have given wireless sets to the North 
Wales Blind School at Rhyl. 


0000 


ONE OVER THE B.B.C. 

Broadcast lessons in flying form an 
attractive item in the programmes of 
KOA, Denver, Col. Students are recom- 
mended to set a broomstick between their 
knees to represent a joystick and to sit 
“with perhaps electric fans blowing 
wind in their faces.” An electric fan is 
undoubtedly a valuable restorative. 
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OLDEST WIRELESS JOURNAL. 


The wireless Press of the world is to 
be represented in a special section in the 
International Press Exhibition at Cologne 
next May. 

In the list of journals to be represented, 
The Wireless World stands out as the 
‘only pre-war wireless organ, having been 
founded in 1913! Altogether more than 


330 wireless periodicals are mentioned. 
l 0000 


POST OFFICE ABANDONING SPARE. 

The Post Office has taken a significant 
step in the direction of abolishing spark 
transmission by equipping the Grimsby 
coast station, known as Humber Radio, 
with interrupted continuous wave valve 
equipment in place of the existing spark 
apparatus. The station has been trans- 
ferred to Mablethorpe, Lincolnshire, but 
its name will remain unaltered. 
- The station is also equipped with 
direction-finding apparatus, which will 
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BRINGING WIRELESS TO THE PEASANT.—A reproduction of a wash drawing 
showing the new broadcasting car of the German ‘‘ Reichs—runifunk * Society beg 
cr 


a demonstration in a small country town. 


The interior of the car is fitted with 


and valve receivers, while the Reisz loud-speaker, seen at the rear, soon draws 8 
curious crowd. It is hoped to introduce a set into every home. 
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be brought into use as soon as the 
apparatus is calibrated. .Telephonic com- 
munication with ships equipped with 


radio telephony is being arranged for as 


quickly as possible. 

It is interesting to note that the 
Post Office, in an official statement, says 
that the new step has been taken in pur- 
suance of its general policy to abolish 
spark communication at all its coast 
stations. Valve transmission has already 
been introduced at the Seaforth wireless 
station. with considerable advantage to 
broadcast lisieners. 

i 0000 
SHORT-WAVE TO FRENCH COLONIES. 

A short-wave wireless service has been 
opened between Paris and Hanoi (French 
Indo-China). This will assist the relay- 
ing of messages from France to the most 


distant colonies via French Indo-China. 
0000. 


SPORT, WIRELESS, AND TRAVEL.'} 

A combined Sport, Wireless; and 
Travel Exhibition is to be held at Band- 
oeng, Java, during June and July, 1928. 
The introduction of the wireless element 
is due to the wireless boom which is now 
Sweeping the country, consequent upon 
the recent law permitting private owner- 
ship of receiving sets. Popular enthu- 


siasm has also been fanned into flame by- 


the two-way telephony 
between Java and Holland. 
000 


WIRELESS AND THE MEN OF 
ST. DUNSTAN'S. 


conversations 


The transformation which wireless can 


bring about in the lives of the blind is 
touchingly shown in the twelfth annual 
report just issued by the executive 
council of St. Dunstan's. One blinded ex- 
Service man who had been presented with 
a wireless set wrote: ‘‘ A machine like 
the one you have sent me practically puts 
me on a level with people who have their 
sight, as what I don’t see I can imagine.” 
Another’s tribute ran: ‘‘ I greatly appre- 
ciate being able to . . . ‘listen-in.’ One 
feels more in touch with the world in 
general.” ' 

Full accounts and balance-sheets accom- 
pany the report, a copy of which may be 
had by application to St. Dunstan’s Head- 
quarters, Inner Circle, Regent’s Park, 
London, N.W.1. EI 


FLYING ABOVE THE FOG. 

The degree to which the Marconi wire- 

less apparatus used on Imperial Airways 
machines flying between Croydon and the 
Continent is relied upon is shown by the 
experience of Captain A. S. Wilcockson, 
an Imperial Airways pilot who, on 
Saturday, : November 26th, 
Handley Page Rolls-Royce aeroplane 
from Paris to Croydon above a fog bank 
which obscured the ground practically 
the whole of the way. In spite of the 
denseness of the fog Captain Wilcockson 
completed his journey in 2 hours 
26 minutes, which is a good average time 
for’ the trip from Paris to London. 

Five minutes after leaving Paris Cap- 
tain. Wilcockson found himself in dense 
fog and had to rise 2,000ft. to get above 
it. At this height the aeroplane was 
flying in bright sunshine, and continued 
to do so for the greater part of the 
journey. It was, however, necessary to 
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fly entirely by compass bearing. The 
pilot asked for several bearings and posi- 
tions froy Croydon during the journey, 
and these brought him in on a direct line 
to the Croydon Aerodrome. There was 
one break in the fog, about ten miles 
from Croydon, which enabled the pilot 
to .recognise the ground and corroborate 
the fact that he was on the right bear- 
ing. The fog then closed in again and, 
in his own ‘words, he ‘‘ dropped right 
on to the aerodrome.” 

= In an interview Captain Wilcockson 
said: “I had no difficulty at all in 
keeping in communication with Croydon 


-at any time whether I was in the fog, 


above it, or when coming down to the 


FORTHCOMING EVENTS. 


WEDNESDAY, DECEMBER 14th. 


Radio Society of Great Britain.—Annual 
General Mecting. At 6 p.m. (tea at 
5.30). At the Institution of Electrical 
Enginecrs, Savoy Place, W.C.2. Lec- 
ture: “Some Applications of Condensers,” 
by Mr. Philip R. Coursey, B.Sc., 


F.Inèt.P, 

Tottenham Wirelees Socicty—At 8 p.m. 
At 10, Bruce Grove, N.17. Lecture: 
“Low Frequency Transformers,” by Mr. 
Middicton, of Messrs. Ferranti, Ltd. 

Muswell Hill and District Radio Society. 
At 8 pm, At Tollington School, 
Tetherdown, Lecture by Mr. H. L. 
Kirke, of the B.B.C. 


THURSDAY, DECEMBER 15th. 
Stretford and District Radio Society.—At 
8 p.m. At 6a, Derbyshire Lane. 
Annual Dinner. 
Leyton and Leytonstone Radio Society.— 
At 8 pm. At “ Haydn House,” Fairlop 
Road, E.11. General Debate on Grid 
versus Anode Bend Detection. 


FRIDAY, DECEMBER 16th. 

Radio Experimental Society of Manches- 
ter.—Lecture by Mr. Heywood. 

South Manchester Radio Socicty.—At the 
Co-operative Hall, Wilmslow Road, Dids- 
bury. Lecture and Demonstration on 
Low Frequency Amplification, by Mr. 
A. Hall, Chief Radio Enginecr of Messrs. - 
Ferrantt, Ltd. 

Leeds Radio Socicty.—At the University. 
Lecture by the Mullard Valve Co. 


MONDAY, DECEMBER 1th. 
Southport and District Radio Socicty.—-At : 
St. Nala Hall, Scarisbrick Street. Club : 


ight. 

Croydon Wirelcsa and Physical Societu.— 
At 5, Altyre Road, East Croydon. Talk : 
on Sir Oliver Lodge's “N” Circuit, by : 
Mr. M. M. Melinsky. : 


. 
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aerodrome, but it would have been im-. 


possible to have made the journey with- 

out wireless, I was using the ordinary 

A.D.6 apparatus.” 
oo 


oo 
TIME SIGNALS FROM RUGBY. 
Amateurs who can tune up to the wave- 
length of 18,740 metres (C.W.) used by 
the Rugby station may be interested to 


_know that a twice daily service of time 


signals has‘ been inaugurated, the trans- 
missions being given 10 a.m. and 6 p.m. 
(G.M.T.). The time signal is -of the 


‘modified rhythm type recommended by 


the International Time Commission of 


` 1925 and comprises 306 dots and dashes 
emitted in 300 seconds, the’ concluding. 


dash being the exact hour. | 
. The procedure is as follows :—Ist sig- 
nal: A dash followed by 60 dots at 55m. 
00s. 2nd signal: A dash followed by 60 
dots at 56m. 00s., and so on until the 
306th signal—a dash, given at M9m: 00s. 
The type of time signal has been de- 
signed to enable chronometer compari- 
sons of extreme accuracy to be obtained. 


the company. 
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"WIRELESS FROM 
WESTMINSTER. | 
(From Our PARLIAMENTARY CORRE- 
SPONDENT. } 


The Cost of Rugby Wireless Station. 


The cost of working the Rugby wire- 
less station came up for consideration in — 
the House of Commons last week. 

In reply to Mr. O. Nicholson, Sir 
William Mitchell-Thomson (Postmaster- 
General) stated that the total capital cost 
up to March 3lst last of the Rugby 
station, including site, buildings, and 
telegraph and telephone plant, was 
approximately £490,000. The telegraph 
services conducted at the station were 
only in an early stage of development | 


and the telephone services had not yet 


been running for a complete year. It was 
therefore difficult to give accurate figures 
or to draw deductions from estimates. 
With that reservation, he estimated the 
present annual expenditure, including 
interest, depreciation, and amortisation ot 


capital, at about £123,000, and the annual 


revenue at about £57,000. . 


TRADE NOTES.. 
D.P. Batteries. à 


Messrs. Wingrove and `Rogers, Ltd., 
who recently acquired the broadcasting 
business of Radio Communications, Ltd., 
have now become the sole concessionaires 
for wireless batteries for the D.P. Bat- 
tery Co., Ltd., of Bakewell, Derbyshire. 


0000 


Change of Address. 


Owing to the increased demand for 
their ‘“‘Simplicon ” 4L ball gear variable 
condensers, Messrs, Williams and Moffat, 
Ltd., of Birmingham, have found it 
necessary to transfer their Small Heath 
business to Ladypool Road; Sparkbrook, 
Birmingham, to which address all future 
communications should be sent. 

0000 


Making a Tantalum Rectifier. 

A blue print, giving a complete layout 
with constructional details, of a Tanta- 
lum rectifier suitable for charging H.T. 
accumulators without the use of a trans- 
former, has been prepared by Messrs. 
Blackwell’s Metallurgical Works, Ltd., 
The Albany, Liverpool. Copies -can be 
obtained, price 1s. each, on application to 


o000 


The B.T.H. Loud-speaker R.K. Model. 


A singularly attractive brochure has 
been produced by the British Thomson- 
Houston Co., Ltd., Crown House, Ald- 
wych, W.C.2, describing with coloured 
illustrations the B.T.H. Model RK Loud- 
speaker, as invented by Chester Rice and 
Edward Kellogg. This instrument is ad- 
mittedly one of the finest electrical re- 
producers in existence. Reasons are given 
why this loud-speaker so nearly approaches 
perfection, and an invitation to hear it 
is offered to all radio enthusiasts and 
lovers of good music who care to ask for 
a demonstration either by their local 
radio dealer or at any of the B.T.H. 
showrooms. 


ee 
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Measurements with a Buzzer Wavemeter. 


Of interest to the ordinary experi- 
menter, if not to the serious research 
worker, was a lecture on how to obtain 
measurements with a simple buzzer 


wavemeter, given by Mr. A. K. Bentley . 


at a meeting of the Radio Experimental 
Society of Manchester on December 2nd. 
In a practical demonstration the lecturer 


showed that fairly accurate results 
could be obtained. 
Hon. Secretary, Mr. J. Levy, 19, 


Lansdowne Road, West Didsbury, Man- 
chester. 

opoo 
The Short-wave Position. 


In a lecture on ‘‘ Recent Develop- 
ments in Short-wave Broadcasting and 
its Reception,” Mr. B. J. Axten recently 
gave members of the Croydon Wireless 
and Physical Society a complete résumé 
of the present position relating to work 
on the short waves. 

Visitors are always welcome to the 
meetings of the society, particulars of 
which may be obtained from the hon. 
secretary, Mr. H. T. P. Gee, Staple 
House, 51 and 52, Chancery Lane, Lon- 
don, W.C.2. | 


“The Tickler.” 


The above is the title of the bright 
little mayazine which constitutes the 


o000 


official organ of the Stretford and Dis- ` 


trict Radio Society. The December 
issue—a double number—includes an in- 
teresting contribution on ‘“‘ Recent 
“Developments in Radio Reception,” by 
Mr. K. Alford, of the Igranic Co. Other 
contributors are the ‘ Listener-in,”’ 
“The Wanderer,” and ‘ The Jester,” 
and each has something interesting to 
say. 
Other societies would be well advised 
te consider the advantages attaching to 
the preparation of an official organ which 
provides a valuable stimulant to the 
club’s activity. 

Hon. Secretary, Mr. W. Hardingham, 
21, Burleigh Road, Stretford, Man- 


chester. 
o0o000 


An Interesting Receiver. 


Mr. H. F. Smith, a frequent contri- 
butor to The Wireless World, provided 
an interesting lecture and demonstration 
at the last meeting of the Muswell Hull 
and District Radio Society. The lec- 
turer drew an ideal circuit on the board 
with anode bend detection and resistance 
coupling with a transformer in the last 
stage, while the H.F. stage was coupled 
hy the well-known ‘‘ Everyman ” trans- 
former. A subsequent demonstration 
revealed great amplification, the more 
remarkable considering that only a tem- 
porary aerial was used. 

Hon. Secretary, Mr. Gerald S&S. 
Sessions, 20, Grasmere Road, Muswell 
cih, N.10. 


pe 


from the People’s Palace. 
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AND 
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Secretaries of Local Clubs are invited to 

send in for publication club news of 

general interest. All photographs published 
will be paid for. 


Rice-Kellogg Loud-speaker 
Demonstration. 


Members of the Ministry of Agriculture 
and Fisheries Radio Club benefited on 
November 18th by an interesting demon- 
stration of the B.T.H. Rice-Kellogg loud- 
speaker, which reproduced the first part 
of the B.B.C. National Concert relayed 
Tone and 
volume were well-nigh perfect, and at 
times the audience of over 100 could 
easily imagine that the concert was 


actually being played in the hall. 


Hon. Secretary, Mr. C. T. Stock, 10, 
Whitehall Place, London, S.W.1. i 
oo0oo0o0 


A Cheap Short-wave Set. 


Members’? discussion night at the 
Wembley Wireless Society on November 
25tl disclosed some interesting novelties, 
including a one-valve short-wave set, 
capable of receiving KDKA, constructed 
by a member at a cost of slightly under 
£2. A profitable discussion on high 
tension battery eliminators completed an 
interesting evening. l 

Ali communications should be addressed 
to the Hon. Treasurer, Mr. H. 
Comben, B.Sc., 24, Park Lane, Wembley, 
Middlesex. 


oo0oo0ọ 


Members’ Discussion Found Valuable. 

The Newcastle- upon- Tyne Radio 
Society is finding one of the most popular 
evenings on the syllabus is the Open 
Night, when discussions and questions 
fill the agenda. It has been decided to 
have an Open Night at every other 
meeting. Visitors and prospective mem- 
bers are very welcome at the meetings 
held on Monday evenings at 7.30 o’clock 
at the Y.M.C.A. 

Hon. Secretary, Mr. ` Wiliam W. 
Pope, 7, Kimberley Gardens, Jesmond, 
Newcastle-on-Tyne. i , 

0000 
Loud-speakers in Parallel. 

Mr. H. H. Carr, secretary of the Ilford 
and District Radio Society, gave a 
demonstration -on November 24th of a 
three-valve:R.C. receiver, obtaining both 
H.T. and L.T. direct from the D.C. 
mains, in accordance with a design pub- 
lished in Z'he Wireless World. The 
instrument, which gave good results, was 
used in conjunction with two cone loud- 
speakers in parallel worked off two Bull- 
phone reed units. These units were not 
of equal resistance, and it could be 
noticed that one handled the 


high. 


frequencies, but the other gave promin- 
ence to the lower ones, the ensemble 
having a pleasing effect. | 
Hon. Secretary, Mr. H. H. Carr, 33, 
Lynfore Gardens, Goodmayes, Essex. 
foe) 


Annual Meeting of R.S.G.B. 


The’ annual general meeting of the 


Incorporated: Radio Society of Great ' 


Britain: will be held this evening, 
Wednesday, at 6 o’clock (preceded by 
tea at 5.30), at the Institute of Electrical 
Engineers, Savoy Place, W.C.2. Mr. 
P. R. Coursey, B.Sc., F.Inst.P., will 
deliver a lecture on ‘‘ Some Applications 


of Condensers.” - 
ooo o 


| Marconiphone Public Address System. 


Mr. F. Youle, of the Marconiphone 
Co., Ltd., gave an interesting description 
of the Marconiphone public address 
system in a lecture before the South 
Croydon and District Radio Society on 
November 30th. Following the lectore 
Mr. Youle gave a demonstration from 
the company’s van. 

Hon. Secretary, Mr. E. L. Cumbers, 
14, Campden Road. 8. Croydon. 

oo0oo0o0 


Irish Radio Transmitters’ Society. 

The Annual General Meeting of the 
Irish Radio Transmitters’ Society was 
held at 5, Leinster Street, Dublin, on 
November 16th, when Col. M. J. C. 
Dennis, C.B.E., was elected president for 
the ensuing year. Vice-presidents are 
Messrs. F. R. Neill (GiSNJ), and J. P. 
Campbell (Gwl4B). Several other ap 
pointments were made, Mr. Denis G. 
Kennedy (Gwl14C), 21, Morehampton 
Road, Dublin, being elected hon. secre- 
tary. É i 

0000 
Mains Wireless. 

Members of the Southend and District 
Radio Society recently profited by an 
interesting lecture by Mr. A. W. Knight 


on how to use the electric mains to the | 


best advantage for wireless purposes. 
The lecturer showed by diagram the 
cause of fluctuating voltages and demon- 
strated a mains set to prove that it was 
a practical proposition to use ihe mains 
in place of all batteries. . 
Hon. Secretary: Mr. F. J. Waller, 
Eastwood House, Rochford, Essex. 


Portable Transmitter and Receiver. 

A combined portable transmitter and 
receiver was successfully demonstrated by 
Mr. Brooks-King at a recent meeting of the 
Torbay Radio Society, Belgrave Rd., Tor 
quay. ‘Two-way transmission and recef- 
tion was successfully accomplished on 9 
metres on a power of approximately 2 
watts with a Portland amateur statior. 
signals being received at both places st 
about strength R5. 

Hon. Secretary, Mr. G. E. Geexa, 
“ Omar,” Main Avenue, Torquay. 
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B.T.H. B210L. 


the stated figure of 13, and the re- 


the 


t 


S3Y3SdWYITTIIN NI LNIYYNO ILVA 


pT EATON TN TT 
AIA TTT 


GRIO VOLTS 
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was found to be a little lower than 
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of 0.656 milliamp. per volt. 


A typical B.T.H. valiv of the series 
tested. 
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Valves we have Tested.— 

These last figures are the actual 
working figures for the resistance 
and mutual conductance, ‘the values 
of grid bias required for various 
H.T. voltages being given below :— 


B.T.H. B215P. 


H.T. (Volts). Grid Bias (Volts). 


ee 8 er @ ee 


80. ž . — 4.5 
100 —7.5 
120 — 9.0 


The reverse grid current in the 
valve tested was rather large—being 
I.I microamps. at 120 volts on the 
plate — thus indicating a larger 
amount of gas than is desirable. 

This figure was obtained after the 
valve had been running for some 
tinie to allow for as much to clean 
up as possible. The initial reading 
wás approximately 4 microamperes. 


\B.T.H. B210H. 


This valve is one of the high-am- 
plification type in the two-volt range 
for resistance-capacity or neutralised 
H.F. amplification. 

The figures found for this valve on 
test were: Amplification factor, 35; 
A.C. resistance at 80-100 volts on 
the plate and —o.5 volt on the grid 


is 250,000 ohms, giving a mutual con- 


Navigational Wireless. 


Direction finding cannot be called a 
popular branch of wireless telegraphy, but 
no one will question its importance, and 
we welcome an addition to the small num- 
ber of books devoted to the subject. 
S. M. Long, in his “Navigational Wire- 
less,” recently published by Messrs. Chap- 
man and Hall, sets out to deal chiefly 
with the rotating frame system and in 
particular with its application to direction 
finding at sea. Of the 160 pages of text, 
about 90 are devoted to the principles and 
systems of direction finding and to the in- 
stallation and calibration of the gear; 
about 30 pages to electrical principles and 
valves, and a large proportion of the re- 
mainder to maps and navigation, one of 
the objects of the author being to en- 
courage both the wireless operator and the 
navigating ofhcer to learn something of 
the other’s duties with a view to improv- 
ing the efficiency of wireless navigation. 
There are also sections on night effect and 
other errors, on beacon transmitters, and 
sound signalling. 

In reading the book we met with a few 
points with which we do not altogether 
agree, and several mistakes have been 
allowed to slip through as is almost in- 


Dr. 
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_ ductance of 0.14 milliamp. per volt. 


This is quite a good valve of this 
type, with a 2-volt o.1 amp. fila- 
ment. 


Low Radion Valve. 
0.15, L.F. 


This is a general-purpose valve 


Type 2v. 


in the 2-volt class with an ampli- 
fication factor of 8.7; AC. re- 


sistance, 19,600 ohms at 80-100 
volts on the plate and — 4 volts on 


e 
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evitable with a first edition. Fhe book 
will, however, appeal to all who are con-. 
cerned with direction finding work, and 
will be of particular value to users of the 
Siemens Marine Direction Finder. 
Navigational Wireless, by S. H. Long, 
D.Sc., M.I.E.E., published by Chapman 
and Hall, Ltd., bouden: 12s. 6d. net. 
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Books Received. 


Lefax Radio Handbook, compiled 
by Dr. J. H. Dellinger, of the Radio 


Laboratory, U.S. Bureau of Standards, 


comprising Introductory Notes, Funda- 
mental Principles, Elements of Receiv- 
ing and Transmitting Apparatus, Opera- 
tion of. Receiving Sets, Aerials, Tables 
and Useful Data and Index; neatly 
bound ın loose-leaf folder. Published by 
Lefax, Inc., Philadelphia, Pa., price 
535.0, or with one year’s supplemente, 
$7.50, i 
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the grid, giving a mutual conductance 
of 0.444 milliamp. per volt. 

These last two figures are not very 
good, but the valve basa to be 
quite well made, and should gue 
good results as an L.F. amplifier or 
detector. The reverse. grid current 
was found to be less than 0.05 micro 
amp., thus indicating that the valve 
is dead hard—a good point. 

It is quite a novel idea to put the 
characteristics on the bulb, but the 
transfer is likely to wear off if the 
valve is handled much. 


Principles of Radio Communication, 
and edition, thoroughly revised, by John 
H. Morecroft, assisted by A. Pinto and 
W. A. Curry. Pp. 1,001, with frontispiece 
and over 800 illustrations and diagrams. 
Published by John Wiley and Sons, Inc., 
New York, and Chapman and Hall, Ltd., 
London. Price 37s. 6d. net. 

Pioneers of Wireless, by Ellison Hawks, 
F.RA.S., from William Gilbert (1510- | 
1603) .to the present time. Pp. 297, with ! 
24 plates and 45 diagrams. Published by 
Methuen. and Co., Ltd., London. Pre 
12s. 6d. net. ae 

Co-operative Measurements of Rado | 
Fading in 1925, by J. H. Dellinger, C- 
B. Joliffe, and T. Parkinson (being No. 
561 of Scientific Papers of the Bureao o 
Standards). Pp. 30, with 19 illustrations 
and diagrams. Published by Tha Depat | 
ment of Commerce, Bureau of Standards, 


Washington D.C. Price 15 cents, 
Wireless Direction Finding and 
Directional Reception (Second and Es 


larged Edition), by R. Keen, B.Eng, | 
A.M.IL.E.E. Pp. 490, with 329 ilos 
trations and diagrams, and with 18 pages 
of bibliographical references. Published 
by Iliffe and Sons Ltd., London. Pree 
21s. net. 
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By Our Special Correspondent. _ 


A Case for Oscillation.—The October Licence Problem.—Future. of 2LO.—Watch 5GB! 
Broadcast Play Experiment.—Inter-studio Jamming. 


The Howlers. 

None of the measures now being taken 
appears to have alleviated the oscillation 
nuisance, and complaints are pouring into 
Savoy Hill to the tune of over two 
hundred per week. Each of these pro- 
tests takes the form of a round robin 
signed by at least six sufferers. Add 
to these the number of cases which are 
not reported owing to laziness or general 
disgust, and we can form some notion of 
the amount of unskilled knob-twisting 
which goes on nightly. 


oo00 


Is there “ Justifiable Oscillation ” ? 


A strong case for what he terms 
“ righteous oscillation °’ has been made 
out by a friend of mine, who contends 
that justifiable oscillation should receive 
the same clemency as is meted ont to 
justifiable homicide. 

“If my neighbour is oscillating,” he 
says, ‘I feel I have a moral right to 
draw his attention to the fact by a few 
crisp ‘howls’ on my own-account. More 
often than not he takes the tip, and we 
have peace for the rest of the evening.” 

Perhaps he is right, but I cannot help 
thinking that if everybody in the neigh- 
bourhood acted accordingly when the first 
whistle started the ensuing state of 
affairs would be worse than the first! 


o000 


A Poser. 


- Here’s a pretty problem. During what 
Month in the year should one expect to 
see the largest increase in the number of 
receiving licences? Certainly not June or 
July, -but if October were mentioned 
most people would agree, I think, that the 
tenth month stood a good chance, as it 
marks the beginning of the indoor season. 

It is rather astonishing, therefore, to 
find October yielding the smallest increase 
this year, viz., only 4,447, as compared 
With increases of 17,000 in September, 
9,000 in August, and 7,000 in July. 


oo0oo0oo 
The Annual Drop. i 
Looking back one finds. that October, 


1926, registered an even bigger drop in 
the licence curve, there being actually a 
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decrease in the army of licensed listeners 
during that month, which compared un- 
favourably with every other month in 
the same year. It is true that in 1925 
October showed an astonishing jump of 
47,000 licences, but in 1924 it was October 
again which produced the most unfavour- 
able figures. — 

So that is 
explanation ? 


the problem. What is the 
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A Human Solution ? 


It seems to me that the only solution 
must lie in the fact that many licences 
date from October, their owners having 
first taken out a licence at the beginning 
of the ‘‘boom’’ winter of 1925. The 
very human trait of neglecting to renew 
the expired licence immediately may thus 
explain the hiatus in every succeeding 
October. Ee 

Is this assumption right? 


cf four million. 


Utopian Reflections. 


We are certainly nowhere near the 
licence ‘‘ saturation point,” which I am 
inclined to place in .the neighbourhood 
Nor shall we reach that 
figure until that Utopian age when every 
part of the country can count upon an 
uninterrupted service. When will that 
be? When pigs have wings? 

Disregarding the last contingency, we 
may be certain, nevertheless, that at least 
one part of the country—the South 
Coast—will be a thorn in the flesh of the 
broadcasting authorities so long as ships 
continue to use spark. The best o. 
regional stations can hardly hope t 
combat the Morse nuisance effectively 
and if, as I have been told, the southern 
most regional station were to find its 


` feet as far north as Potters Bar, the lot 


of South Coast listeners would be no 
better than it is to-day. 


e 


QUELLING THE GERMAN OSCILLATOR. A corner of a wireless laboratory just — 


opened in the offices of a Berlin newspaper. We are informed that the inaugural 
ceremony. was performed by President Wagner of the “ Institute of Non-Oscillation’’! 
The laboratory is to be used for Cemonstrations in Hstening without oscillating. 
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Will 2LO Remain ? 

It seems fairly probable that the 
= London regional station will be proceeded 
With first, or at any rate at the same 
time as the station serving the Man- 
chester area. What will happen to the 
present 2LO is distinctly problematical, 
for many people consider that the Metro- 
polis must not be denied a station of its 
own, 
0000 
_ Warning ! 

‘Listeners must not be shocked at a 
sudden increase in the volume of 5GB. 
` The: new aerial is now in position, and 
the change-over from the old may be made 


at any time during the next fortnight. - 


This will be accompanied by an increase 
in power of froin 24 to 30 kilowatts. 
coo00 


Watchenight Service from York Minster. 


The watch-night service from York 
Minster which ts to be transmitted from 
2LO, 5XX, 5GB, and other stations at 
11.30 p.m. on December 31st will be the 
last broadcast of 1927. Special wiring is 
being installed in the Minster; eight ex- 
tension points are to be arranged in 
different parts of the edifice, and three- 
quarters of a mile of cable will be re- 
. quired for linking these extensions to the 
central control point. 
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First Transmission of 1928. 
As usual, special broadcast arrange- 


ments are being made to celebrate the. 


passing of the Old Year. ‘ne first 
broadcast In 1928 will be a “ Grand Good- 
night,” to be given at abont ten minutes 
past twelve on the morning of January 
Ist. 


cooo 
Are You Tormented ? - 
A Birmingham critic says that, “ like 
many another listener who has been 


tormented by the immaculate pronuncia- 
tion of the B.B.C. announcers,” he in- 
dulged in a “‘revengeful chuckle ” when 
the announcer came a cropper the other 
evening in trying to pronounce the names 
of two political candidates. 

The time has certainly come when 
announcers should make a few mistakes. 
There is no excuse for wilful efficiency. 
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Stage and Screen Outwitted ? 


Is the art of broadcast drama about 
to produce something beyond the realm of 


the film and the legitimate stage? An 
exciting experiment will be tried to- 


morrow night (Thursday) with the trans- 
mission of a new type of play—‘ The 
Shadow ’’—from 2LO and 5XX. From 
what I hear, the author, Valerie Har- 
wood, has embodied elements in this play 
which are guaranteed to have a weird 
and even hynnotic influence upon the 
listener Only three characters are 
introduced—a newsboy, a man, and a 
woman. 

The play is unique in broadcasting 
annals in that, beyond a brief outcry by 
the male characters at the opening of 
the play, the whole scene is carried 
through by the woman. (In this, of 
course, the piay rings true!) But the 
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play’s most important feature is the 
extraordinarily effective use of silent 
periods. ; 

Listeners who wish to extract the 
maximum thrill are recommended to 
turn down the lights. 


CHRISTMAS 


FEATURES FOR 
WEE 


London and Daventry (5XX). 
Dec. 18raH.—Symphony Concert, ; 
conducted by John Barbirolli 
Pouishnoff (pianoforte). 
Dec. 19tH.—‘‘ The Ship,” 
in three acts, by St. 
Ervine. 
Dec. 20TH.—Nativity Play relayed 
from St. MHilary’s Church, 
Marazion. . 
Dec. 21st.— Rigoletto,” an opera 
in three acts by Verdi. 
Dec. 22np.—Carillon of 
Bizet programme. 
: Dec. 23np.—‘‘ Hansel and Gretel.” 
? Dec. 241H.—Mabel Constanduros, 
a alias Mrs. .Buggins, gives a ; 


a play 
John — 


Carols. 


Christmas Party. 
Daventry Exp. (5GB). 
Dec. 18tH.—Chamber Music. 


Dec. 19tTn.—Haydn and Mozart i 
Music. : 

Dec. 20TH.—‘‘ Rigoletto,” an opera : 
in three acts by Verdi. : 

Dec. 21st.—Carol Concert by the : 
Gloucester Cathedral Choris- ; 
ters. : 

Dec. 22ļxD.—Military Band Con- 
cert. 

Dec. 23rD.—A Dickens dream 


fantasy by Stanley West. 
Derc. 24rn.—Variety programme. 


Bournemouth, : 
: Dec. 19ru.—“ On the Wings of : 
: Song.” : 
; Cardiff. 
Dec. 201H.—The Super Six in 


“ Christmas Crackers.” 


Dec. 22ND.—“ Cymanfa Ganu” 
Carol singing of the Silent 
Fellowship. ; 

Manchester. : 

Dec. 24¢1.—Christmas Eve in the : 

- North. 3 
Newcastle. ; 

Dec. 22xp.—Concert performance : 
of “La Fille de Madame 
-Angot ” (Lecocq). 

Glasgow. . 

Dec. 24ru.—A Dickens Christmas 

Programme. 
Aberdeen. 

Dec. 22xp.—Humorous Scottisn 
Programme., 

Belfast. ; 

Dec. 24tH —Christmas in Ulster, a 
random entertainment with È 


Mrs. Rooney, of Belfast. 


. 
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Shivers from Aberdeen. 


On December 22nd the Aberdeen 
station will present a ‘‘ Ghost , Pro- 
gramme’’ with sepulchral songs by 


Reginald Whitehead (bass) and a really 
creepy play, ‘Out of the Shadows,” 
which is guaranteed to give the maximum 
of thrills, 


DECEMBER r4th, 1927. 


In a Baronial Hall. 

“ A Legend of Vandale” is to bo 
broadcast from 5GB on Boxing Day, not 
Christmas Day, as stated last week. It 
takes the form of a comedietta. The 
scene is set for 10 o'clock on the night 
of December 26th in an old and decayed 
baronial hall. So anything may happen! 


e000 
National Concert on Friday. 


The next. national concert, to be given 
by the B.B.C. on Friday next, December 
16th, will take place at the, People’s 
Palace, Mile End Road. The’ pro 
gramme, conducted- by Geoffrey Toye, is 
as follows: Prelude, ‘‘ The Master- 
singers” (Wagner), ‘‘ A -Shropshire 
Lad” (Butterworth), ‘Brigg Fair” 
(Delius), Concerto No. 7 
(Handel), and Symphony No. 4 in F 
minor (Tchaikovsky). The soloist will 
be Mr. Roy Henderson (baritone). 
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Inter-studio Jamming ? 

Many listeners can blame nobody but 
‘themselves if and when 2LO and 5GB 
provide a double concert on their sets, 
and attention to the little matter of 
selectivity will put things right. There 
is, however, one form of mutual interfer- 
ence between these two stations which 1s 
quite inexcusable, and for which the 
listener is not to blame. This seems to 
be due either to imperfections in the 
soundproofing arrangements at Savoy 


` Hill or the effects of induction. 


A case occurred in the afternoon of 


Sunday, December 4th, when a chamber — 


music concert from 2LO and a military 
band performance from .5GB both 
originated from the London headquarters. 
During an interval between items in the 
2LO concert a distant background of 
military music was plainly discernible. 
It disappeared when detuning, but, was at 
once identified when tuned in at full 
strength from 5GB. Have any reader 
noticed this phenomenon? 
| " 9000 | 

Danish Listeners to British Programme 

The Danish stations are now regularly 
ence a week relaying foreign broadcast: 
ing programmes. Needless to say, this's 

„very much appreciated by the many 
owners of crystal sets who are not able 
to pick up foreign stations direct. 

The Danish broadcasting stations have 
recently retransmitted 
programmes, particularly those including 
speeches by prominent persons in this 
country. English is the forego 
language best understood by the people 
of Scandinavia, which is one reason why 
the B.B.C. programmes .are specially 


favoured. 
ooo0oo0o 


Fascination of Empire Broadcasting. 

It is noteworthy that the Scandinaviad 
listeners are much interested in the pro 
gress of our Empire broadcasting. Whe 
a special Empire programme from 2FU, 
Sydneys was rebroadcast a short time af 
by the B.B.C., thousands of listeners 10 
Scandinavia tuned in to Daventry. 
According to my correspondent they did 
not find speech very clear, but the 
musical items came through well. 
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. The Editor does not hold himself responsible for the opinions of his correspondents. 
Correspondence should be addressed to the Editor, ‘‘ The Wireless World,” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address 


EMPIRE BROADCASTING. 


Sir,—It is obvious to any Colonial reader, frcm his letter in 
the October 12th issue, that Mr. Laity has had no experience in 
broadcast reception outside Great Britain, and I think he would 
be better advised to restrict his remarks to local affairs. 

. Speaking as a wireless experimenter of some 27 years’ 
staeding, eight of which have been spent in the Tropics, I can 
„assure Mr. Laity that the only hope of receiving European 
broadcasting regularly lies in the adoption of a short wave- 
‘length such as 30 metres. 

In Ceylon it is possible to pick up 300-500-metre broad- 
casting only during the months of November, December and 


January. Even then the results are very irregular and the 


programmes are punctuated with heavy atmospherics. On the 
other hand, the Eindhoven transmissions on 30.2 metres are 
picked up regularly by comparative beginners with simple sets 
and after 11 p.m. (local time) one detector and 2 L.F. 
valves will work a loud-speaker. There is some fading but 
little distortion, . . l 

We have an excellent broadcasting station, -but the 
great difficulty is to obtain good programmes, as we have not the 
talent of Great Britain to draw on. Furthermore, there -are 
vast tracts of country in the British Empire which are never 
likely to be reached by local broadcasting. : 

I have not the slightest doubt that every Britisher who 
reads Mr. Laity’s statement that ‘‘ the British Empire.can look 
after itself ° would feel a sense of shame at the indifference 
of one who is most probably a Britisher himself. 


Colombo, F. E. KENNARD, 
November 9th, 1927. Vice-President Ceylon Radio 
Association. 
WIRELESS IN THE ARGENTINE. ~ 


Sir,—I have read with considerable interest the numerous 
letters appearing in The Wireless World with regard to Empire 


Broadcasting, and I think I am breaking new ground when I. 


refer to the pleasure it would give to many Britons resident in 
foreign countries to be able to pick up a London broadcast 
programme. 


Canada, South Africa, Australia, and India have, I under- 


stand, excellent local programmes in English, but those Britons 
-living in distant foreign lands have to be content with wireless 
entertainment (when they can get it) in a foreign tongue, or, if 
they are short-wave fans, fare provided by the American 
stations 2XAD, 2XAF, and KDKA, and an occasional broadcast 
from PCJJ. i 

While the latter stations certainly give excellent programmes, 
and, in my case, there is plenty of local broadcast (Buenos 
Aires alone has ten stations operating simultaneously each 
night), these aare not British, and although music is of no 


country, speech is, and it would be a boon to be able to heara . 


little B.B.C. stuff for a change. ) 

London is not much farther than New York from Buenos 
Aires, and the American programmes are received on short 
waves at most satisfactory strength down here. 2XAD (22 
metres) needs volume control on the loud-speaker—when static 
and HJG permit of good reception. I was glad to see that one 
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of your readers has called attention to the interference caused 
by this HJG, and I am interested in iedrning if the identity 
of the station is traced. | | 

I would like to point. out that the paragraph in your issue 
of September 21st (p. 565), ‘‘In the Argentine,” is rather mis- 
leading. First, there is no official licence for radio receiving 
sets; there is a request from the controlling authorities for: 
registration (without any charge), but this is not compulsory, 
and very few enthusiasts have given in particulars; secondly, 
the crystal set is very little used out here, and the loose-coupled 
regenerative sets (known locally as either ,‘‘ Perry O’Briggs”’ 
or ‘‘ Schnell ’’) are far more prevalent. 

There are fourteen local broadcasting stations, of from 
x to 5 kilowatts, and any evening a choice of ten is available. 
The programmes provided vary, some are excellent—such as the 
municipal transmission of the operas at the Colon Theatre— 
while others are mediocre. The stations depend upon their 
income from direct advertising, and this, although economical 
for the listener, has its drawbacks, as the items are interlarded 
with commercial propaganda. 

The local attitude towards the amateur experimenter is most 
helpful, and no charge is made for a transmitting licence, 
which may be obtained after rendering an examination in the 
management of the apparatus and proof of a knowledge of the 
Morse code sufficient to read signals at a moderate speed. The 
main restrictions are the limiting of the wavelength to under 
190 metres (with phone prohibited over 120 metres between 
9 and 12 o’clock at night), and that commercial messages must 
not be sent. | l 

Very few British sets and components are seen, the market 
being stocked with North American goods. 

I have not yet had the pleasure of a QSO with a British | 
station, and have no record of reception of my signals over 


there, but if this should meet the eye of any short-wave 


enthusiast I would greatly appreciate any efforts towards estab- 
lishing communication, and would be only too pleased to arrange 


tests—my wavelength being 36 metres. 


COLIN H. GRATTAN (SA DGI). 
Argentine. ' 
October 17th,’ 1927. 


ACCUMULATOR CHARGING. 


Sir,—May I point out that the use of ammonia for cleaning © 
the tops and sides of accumulators is to be deprecated. Am- . 
monia is harmful in many ways. - A., W. B. 

Newcastle-onh-Tyne. . 

December 5th, 1927. 


Sir, —Mr. Curtis Elliott has put his finger on the point in 
your issue of November 30th when he says: “If the job is 
done conscientiously.” In how many cases are not accumulators 
left to the tender mercies of small boys or assistants who, 
also in many cases, know no more about the job than do their 
“ bosses °! This ‘‘accumulator charging” is very often an - 
offshoot of an alleged ‘‘ Automobile Engineer” (save the 
mark!) and at the end of 12 months they calmly inform you 
that you require a new accumulator.. 
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I am using an 8-valve instrument with six Exide W.H. 
cells, and have two charged every fortnight, and my instru- 


ment is working an average of five hours daily. I am charged . 


ls. each for charging the H.T. units—which is only 1s. a week 
for H.T. But—and a very strong Lut—I take the trouble to 
have, and use, a good hydrometer and voltmeter, and I give 
the charging station a fortnight to charge my two units. 

-No, Mr. Elliott, 4s. 6d. is not ‘‘outrageous,’”’ it is very 
reasonable, and if only there were more charging stations run 
on conscientious lines like yours, the dividends of accumulator 
companies would decrease. May I be permitted to add good 
luck to you, Mr. Elliott? FRANK D. BERRIDGE. 

Farnham. 

December 1st, 1927. 
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IDENTIFYING STATIONS. 


Sir,—In your Editorial of November 30th I note with satis- 
faction you have again taken up this very important subject 
of identifying broadcasting stations. 

While agreeing with your suggested system, and welcoming 
such as a step in the right direction, I feel that it would 
not meet: the situation fully as it still leaves us with the diff- 
culty of the foreign language. 

There has been no lack of various workable schemes put 
forward since you first published my letter on the above sub- 
ject about two years ago, and it would appear from informa- 
tion at my disposal that the real obstacle to their introduction 
is due to the lack of initiative on the part of the authorities 
concerned. 

It may be of interest to your readers to know that, at the 
present moment, the technical Press on the Continent is devot- 
ing space to this very subject. A. A. SCITASCHIKE. 

Glasgow. 

December 5th, 1927. 


Sir,—Your leading article in the November 30th issue of The 


Wireless World is of great interest to an ordinary listener to - 
The suggestion: 


home and foreign broadcast music like myself. 
you make therein is one which would seem to solve the ques- 
tion of station identification if it were adopted by international 
agreement. If, as the result of your article, you obtain suffi- 
cient support of your, proposal, what steps do you propose 
to take to secure the adoption of your scheme? Is it not a 
matter which The Wireless League could press forward through 
the B.B.C. for action by the International Body at Geneva? 

I have only one small criticism of detail to offer. Why 
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should the proposed automatic transmittter say ‘‘This is,” 

etc.? Would not ‘‘London 2L0. calling,” etc., be clearer and 

sufficient for the listener abrodd? And would not the German 

call, by similar means, be clearer to us if instead of “Here 

is,” the call was, for instance, ‘‘ Berlin. . . .’’? ne 

_Londou, W.1. F. C. DAVIES. 
_ November 30th, 1927. : 


Sir,—We have just read: your Editorial upon identifying 
stations (in the November 30th issue of The Wireless World), 
and although we have not put it into words, we have felt for 
a long time that such a scheme is essential at the present time, 
and we hasten to add our vote in its favour now ‘that ‘the 
suggestion has been duly circulated amongst your many readers. 

Apart from the entire elimination of the tedium of identify- 
ing stations on.the part of the public, and the reduction in 
correspondence through the Service Depts. of all manufacturers, 
such a ‘scheme, under successful working conditions, will do 
much to enhance the value of final tests of factory-made appara- 
tus, for there is no doubt about the capabilities of a receiver 
about which it is recorded that it definitely receives such and 
such a station. For and on behalf of L. McMICHAEL, LTD., 

Slough. ~ Leslie McMichael, Managing Director. 

November 30th, 1927. 


Sir,—I have observed the article in the November 30th issue 
of your paper on the subject of the difficulty of recognising 
foreign stations. This is the difficulty that every wireless en- 
thusiast complains of, and whilst the suggestion in your article 
is quite good in its way, I do not think it goes sufficiently 
far. 

The names of many foreign stations are so lengthy, and 
difficult to understand, that, in my opinion, some totally 
different system of naming them should be adopted. I suggest 
the simple plan of each European station having a number 
allotted to it, and such number should be announced either by 
an automatic announcer, or by the usual announcer, before 
and after each item, such announcement to be made in the 
three languages which are understood almost all over the 
world, namely, English, French and German. For instance, if 
the number of the Berlin station was 25, it would simply be 
announced ‘‘ Radio Station No. 25.” All interested listeners 
would have a list of these numbers and corresponding stations, 
so that there would be no possibility of stations not heme 
recognised. oe iH. A. B. 

Liverpool. 

December 1st. 1927. 
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NOVEL IDEAS FROM READERS. 


AERIAL SPREADER. 


To be effective an aerial spreader 
niust be both light and rigid. These 
essential characteristics are inherent in 
the type of spreader illustrated in 
the sketch. Two laths are screwed to- 
gether at right angles to give a T- 
shaped cross-section, a form of 
assembly which possesses rigidity in 
two planes at right angles, and thus 
gives strength combined with light- 
ness.— J. S. F. 
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OUTPUT CIRCUIT CONNECTIONS. 


When H.T. is derived from D.C. 
mains and the loud-speaker is con- 
nected to the last valve by a conven- 
tional choke-capacity circuit, the 
method of connecting the loud-speaker 


Aerial spreader combining strength with 
lightness. ; 


- must receive careful attention if the 
possibility of receiving shocks is to be 
avoided. oo 

There are two alternative methods 
of connection ; the loud-speaker may 
be connected between the condenser 
and H.T. +, or between the cn- 
denser and H.T. — (and L.T. -). 
The latter method of connection 
should be used when the negative 
main is earthed, and the former whet 
the positive main is earthed. ! 
shrouded terminals are used and othe! 
methods are employed to ensure im- 
munity from shocks, it is advisable 
to connect the loud-speaker between 
the condenser and H.T. — in order 
to avoid. passing the audio-frequenty 
currents through the H.T. battery.— 
S. W. W. 


A 

G.E.C. ELECTRICAL GRAMOPHONE using a pick-up, owing to the subsequent 

MOTOR. | ; amplification and the danger of mains 

noise being set up in the loud-speaker. 

This effect AR does not occur. The 

motor is inaccessiblo, and a wooden frame 

is all that is required ın addition to the 

pick-up and tone arm for reproduc- 

ing gramophone records through the L.F. 
amplifier. 


The now extensive use of gramophone 
pick-ups in conjunction with the amplify- 
Ing stages of receiving sets has created a 
keen interest in gramophone mechanism 
and gramophone motor construction. 

From the General Electric Co., Ltd., is 
obtainable an electrically driven gramo- 
phone motor complete with turntable and ` 
an ingenious switch action so that the 
tone arm in the course of its movement 
across the record controls the current 
‘supply to the motor. By this means the 
motor is started by swinging the tone arm 
‘into position, whilst when the record has 
been traversed the arm makes contact with 
another vertical support and stops the 
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THE N.S.F. VARIABLE CONDENSER. 


A particularly interesting form of vari- 
able condenser has recently been placed 
on the market by S. W. Lewis and Co., 
Ltd., 39, Victoria Street, London, S.W.1. 

It possesses many outstanding points of 
merit Principally, these include mini- 
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G.E.C. electrically driven gramophone. action with which a gramophone for 
use with electrical pick-ups can easily be constructed. 


notor, A substantial aluminium casting 
supports the motor, governing shaft, and 
vertical spindle, all of which are well ma- 
thined so that the running is absolutely 
noiseless. A brass mounted fibre-faced 
inion is used for the worm drive to the 
urotable shaft. 

The motor is of the universal type, and 
an be run on A.C, or D.C. supply. It 
s well built, the commutator having a 
articularly large number of segments, so 
hat the motor will be self-starting on 
oad, and another and somewhat interest- 
ng observation is that the possibility of. 
| current ripple being conveyed to the 
ick-ap is avoided. It was thought that 
he use of a mains connected electric 
notor might be a disadvantage when 


43 


mum dielectric losses produced by sup- 
porting the fixed plates on long ebonite 
bars, the use of a substantial aluminium 
casting as a frame, thus avoiding the 
risk of distortion when clamping the 
condenser to the panel, can be mounted 
‘either by one hole fixing, clamping 
screws, 
board, the fixed and- moving plates are 
of substantial brass, stiffened and silver 
plated, and the usual pigtail connector is 
provided. In addition, the bearings are 
of the adjustable cone type, and engage 
upon liberal faces on a brass ‘spindle to 
which the moving plates are attached. 
This brass spindle is hollow, so that the 
condenser shaft, which is a jin. steel rod, 
can be completely withdrawn without de- 


ry 


The N.S.F. condenser. 
-mantled to show its many novel features 


or screwed down to the base-- 


ranging the setting of the plates. That 
the spindle projects at both ends is a 
new and useful feature, as it facilitates 
the linking of the condensers together for 
This condenser 


simultaneous operation. 


It has been dis- 


is a specimen of high grade instrument 
making, all the parts being of good de- 


sign, cleanly machined, and well fitted 
together. 
It sells at the moderate price of 


_ 12s, 6d., ‘with a capacity of 0.0005 mfd. 


The plate shape approximately follows a 
logarithmic law, and the condenser is 
supplied complete with marking out tem- 
plate and adjusting spanner. 
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ZAMPA STUD SWITCH. 


A particularly neat panel-mounting stud 
switch with five contacts is being marketed 
by The Mica Wireless Company, Market 
Street, Wellingborough. A small ŝin. 
knob projects from the panel, while a cir- 


- cular ebonite disc containing the contacts, 


stops and selector arm is hidden behind. 
the panel. A “good positive contact is 
made and the switch can be recommended 
where panel space is a consideration, and 


Five-way Zampa panel switch. 
where a control is required in connection 


with tapped inductances, chokes or re- 
sistances, etc. 
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A selection of queries of general 
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“The Wireless World” Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below, these must 


interest is dealt with below, in some cases af greater length than would be possible in a letter. : 


The Most Efficient “ Pot” Winding. 
Recently. you published a table of pot 
magnet windings for a coil drive loud- 
speaker, and | should be obliged if 
you would inform me whether the 4- 
volt winding will prove as efficient as 
the 200-volt winding. A. N.R. 
The field strength at the “gap” -of 


the pot magnet in a coil drive loud-. 


speaker is governed by the ampere-turns 
on the coil. It is possible, therefore, to 
obtain similar field strengths with either 
voltage provided suitable windings are 
emp oyed. — 
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Effect of Electrostatic and Magnetic 


Fields in Directional Reception. 


With reference to the article in the 
“ Experimenters’ Notebook” — on 
directional reception in the issue of 


October 19th last, am I correct in. 


assuminy that it is the horizontal 
magnetic component of the signal 
wave which induces the .M.F.s in 
the vertical sides of the frame aerial? 
When considering the case for the 
elevaled aerial, is it correct to as- 
sume that both components of the 
wave contribute to the received sig- 
nal, in so far us the vertical down 
lead is affected by the magnetic 
component and the horizontal por- 
tion by the electrostatic field? 
: W. A. 

The facts are, of course, that the mag- 
netic force and the electrostatic force are 
at right angles to each other, but both 
co-operate in inducing a voltage in a 


wire which is parallel to the direction of 


the electrostatic force and at right angles 


to the direction of the magnetic force. — 


As a result there will be no E.M.F. in- 
duced in the horizontal part of an aerial 
except in so far as the wave front is 
tilted forward, 1.e., by reflection from 
the Heaviside layer or from other causes. 
coco 
Reaction and Tuned Anode. 

In the article by “ Emopiricist ” on teac- 
tion in receiving circuits in “The 
Wireless World”: for November 9th, 
you show a tuned anode H.F. circuit 
with reaction. I should be obliged 
tf you could furnish me with wind- 
ing particulars of the coils L, and 
L, shown in Fig. 6, and the method 
of applying reaction, A. ©. T. 

The tuned anode circuit with neu- 
tralising winding should be made in the 
form of a solenoid with a closely coupled 
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RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 
“ Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 


.(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “The Wireless 
or to standard manufacturers’ 
receivers, 


Readers desiring information on matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


winding wound over the top of it and 
spaced from it. If the anode coil is 
made of the same dimensions as an 
‘Everyman Four” coil, but included 


completely in the anode circuit, the neu-. 


tralising winding can take the form of a. 
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Fig. 1.—Applying reaction to a neutralised 
. H.F. amplifier. 


_to the circuit under 


4 


solenoidal winding wound the full length 
of the coil and spaced from it the same 
distance as the primary winding of the 
“ Everyman ” transformer. The number 
of turns should preferably be about half 
the number of turns on the anode coil, 
and the neutralising capacity will theu 
be double the capacity to be neutralised, 
which is a convenient value. 

For the purpose of applying reaction 
to this circuit, it is recommended that 
the reaction winding consists of about 
fifteen turns of fine gauge wire wound o 
the low potential end of the former 
carrying the anode 
windings, and the amount of reaction 
controlled by a 0.0001 mfd. variable con- 
denser. The method of applying thi 
consideration !$ 
shown in Fig. -1. 
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l am interested in the article on Dire 
tional Reception by ‘* Empiricist " i 
the October 19th and 26th issues o! 
“ The Wireless World”; however, | 
should csteem it a favour tf yo 
could provide me with a little mon 
detailed information. The point n 
question is the method of connectiny 
the coupling coil tothe frame acrid 
in the arrangement suggested fn 
combining the two, in order to ol 
tain various polar diagrams of tetp 
tion, * A. A. R 


It is correct to say that the coil is 
inserted in the centre of the frame wind- 
ing, and that the centre of the coil }5 
connected to an “‘ earthy ’’ point. On the 
other hand, there are so few turns 0 
this coil for normal satisfactory operation 
that the inductance is not materially 
increased. Probably 2, 4 or 6 tum 


tapped at the centre and wound on å 


24:n. former would suffice. The coupling 
coil would be a flat pancake consistin2 
of a similar number of turns and mounted 
so as to be rotatable within the frame 
circuit coil. The loading: coil used for 
the open aerial would vary according to 
the size of the latter, and can easily, 
tried out experimentally by sabstitation 
of a succession of plug-in coils. I 
coupling is found too weak under these 
conditions to give the effect required, } 
is preferable to increase the turns on ube 
flat coil in the aerial circuit. If this 3 
done more resistance can be ineluded ™ 
the aerial circuit for the purpose ° 
making the arrangement aperiodic. 
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IDENTIFICATION OF FOREIGN STATIONS. 


ROM the extent of the correspondence we are 


question of some means of identifying trans- 

missions we have touched upon a subject in 

_ which all those who listen to distant trans- 
missions are most keenly interested. 

It is suggested that those who are 
specially interested to search for foreign stations and whc 
want to identify them can do so by the knowledge of the 
wavelength on which the transmissions are sent out, and 
that the use of a wavemeter or the calibration of their 
receivers will give them an adequate means of identify- 


ing any station heard ; but we are of the opinion that this ` 


method of identifying stations is becoming increasingly 
difficult, especially where you may get two or three 


German stations, for example, with wavelengths very. 


close to one another. ‘ 

There are naturally differences of opinion as to 
the form which the identifying signal should take, 
but the feeling that there is a real need for a signal of some 
kind is almost unanimous. - 
who feel that the introduction of such signals between 
items will strike a discordant note and spoil the artistic 
effect of the programmes, and kill what illusion we have 
been able to cultivate that transmissions are taking place 
actually in our homes without the intermediary of wireless 
apparatus and a loud-speaker. If the identifying signals 
were too persistent it is quite reasonable to suppose that 
such an objection would be valid, but the transmission of 
a group of musical notes, as we have suggested, to indicate 
the number of the station transmitting, does not seem to us 
to provide any legitimate grounds for complaint, provided 
that the group of notes is not transmitted more often than 
is reasonably necessary. E 

If we are to be too critical of the possible result 
of spoiling the artistic effect of the programmes, how is it 
that when we listen to an orchestra we are not driven to 
protest against the periodic tuning of the stringed instru- 
ments between items of the programme? 
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receiving we realise that in raising again the 


The dissenters are mainly those — 


- mission. 


MORSE INTERFERENCE. - 


RECENT announcement issued by the Post 

Office concerning the establishment of a new 

wireless station at Grimsby, to be known 
as the Humber Radio Station, contains news which 
will be very welcome to listeners. It is stated 
that the new station is equipped with valve trans- 
mitting apparatus on the interrupted continuous wave 
system, and that this system of transmission is in place of 
the spark system which is used practically all over the 
world for communication with ships.. The statement goes 
on to say that the main objection to the spark system is that 
it causes considerable interference in the immediate vicinity 
with other services and with broadcast reception. The new 


type of equipment has been provided by the Post Office | 


at this station with the object of reducing such interference 
and in pursuance of the Post Office general policy to 
abolish spark communication at all its coast stations. Valve 
transmission, it is stated, has already been introduced at 
the Seaforth wireless station, with advantage to listeners. 

This, we believe, is the first public announcement of the 
intention of the Post Office to substitute continuous wave 
transmitters at all its existing spark coast stations. Un- 
doubtedly listeners will find that this substitution will 
result in a great diminution of spark interference. We 


- sincerely hope that Continental authorities will be moved to 
‘follow the example of the British Post Office, and particu- 


larly it is to be hoped that the French coast stations will 
realise the necessity for a change in their system of trans- 
This result may be brought about more speedily 
now that France appears to be shaping a more definite 
policy with regard to its own broadcasting stations and 
appreciating to a greater degree the importance of a 
national broadcasting service. 


In this issue we publish an interesting list of the wave- 


length allocations which were recently agreed upon inter- 
nationally at the Washington Conference. It will be seen 
that as far as was practically possible at the present time 
the wavelengths allocated to broadcasting have been kept 


_ Clear of likely interference From; other transmissions. 
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HE design of a loud-speaker constitutes perhaps 


the most pressing problem in connection with broad- 


cast development at the present date. In all other 
branches of design, a state of affairs has been reached 
where it is possible, ideally speaking, to attain any de- 
sired degree of perfection in reproduction. Admittedly 
this degree is not attained in the case of a very large 
amount of commercial apparatus, but it is fair to say 
that, owing to the defects usually associated with loud- 
speakers, it is not commercially worth while to go beyond 
a certain point in perfecting the design, say, of amplifiers. 
Similarly, as far as the broadcast transmission itself is 
concerned, the public are not critical beyond a certain 
degree as to the quality which is to be had, simply be- 
cause with the reproducing means - , 
at their disposal they are not in a 
position to judge. 

At the present time, therefore, it 
is natural that the attention of all 
who are interested in broadcasting 
should be largely focussed. upon 
loud-speaker developments, and 
still more is this the case now that 
the electrical reproduction of 
gramophone records has opened up 
an entirely new fieid for their use,- 
and possibilities are gradually re- 
vealing themselves of the creation 
of something which really deserves 
to be described as a musical instru- 
ment. 

In the history of the art we dis- 
cover two main lines of development 
which are strongly differentiated 
from each other. 

According to the one, an air duct 
or horn is employed, the purpose of which is to enable 
the high velocity movements of a diaphragm of small 
area to agitate at relatively low velocity a large area 
of a'r, and thus-to reproduce the vibrations at adequate 
volume and with the greatest possible fidelity over the 


the fle 


An Historical Survey of the Develop= 

ment of Free=edge, Fixedzedge and 
Inertia=controlled Cone Loud=-speakers 
from 1879 to the Present Day. 


es Sees 


Fig. 1.—The horniess loud-speaker in 1879; 

a device due to Elisha Gray. The diaphragm 

is an iron pon which is set in vibration by 
d from an electro-magnet. 


whole of the musical scale. In a recent issue of The 
Wireless World,’ some notes are given as to the dimen- 
sions and shapes of horns which attain this fidelity to a 
greater or less degree, and it is at once apparent from a 
study of these that we are compelled to employ apparatus 
of very large dimensions if we wish to attain satisfactory 
volume over the base notes of the musical scale. 

The other ° main line of development embraces all 
methods of reproduction where a horn is not employed, 
and it is with these loud-speakers that the present article 
is concerned, or, rather, with that section of them where 
a diaphragm is used which agitates the air directly an 
not through the medium of a horn. The*most common 
form of this diaphragm is a cone, and considerable at- 

tention has been given to the vari- 
ous methods of mounting and driv- 
ing cones so as to give even repro- 
duction at adequate volume over the 
whole of the musical scale. 

The early history of hornless in- 
struments of this type is to be found 
-as much in phonograph and gramo- 
- phone developments as in telephonic 
apparatus, though there are early 
examples of loud-speaking tele- 
phones which foreshadow modern 
practice in the most remarkable 
way. Ina book by Mr. George B. 
Prescott, entitled ‘‘ The Speaking 
Telephone, Electric Light, an! 
‘other Recent Electrical Inven- 
tions,’ and published in 1879, an 
instrument is described which is 
illustrated in Fig. r, and consists 
of an iron pan mounted so that its 
centre is in close proximity to an 
adjustable electro-magnet. This device, which is due t? 
Elisha Gray, resembles very closely certain types of 
hornless loud-speakers in its general arrangement, though 

it would undoubtedly be very inefficient. 
* November 16th and 23rd, 1927. 
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Story of the Hornless Loud-speaker.— 

A very interesting type of loud-speaking telephone due 
_to Sir Oliver Lodge js described in his British Patent 
Specification, No. 9712, of 1868, one of which is ex- 
hibited at the Science Museum, South Kensington. The 
most notable feature of this is 
the use of a moving coil drive 
which is illustrated in Fig. 2. 
The coil, it will be seen, is 
situated in an annular magnetic 
field and attached by a tripod 
arrangement to the device 
which it is intended to drive, 


is a microphone for the purpose 
of amplifying the telephonic 

British Patent Specification CUrrents. For loud-speaking 

No. 9712 of 1898. purposes the moving coil is 
shown attached to-a sounding board, and arrangements 
are shown ‘where such a board has a number of moving 
coils attached to it. 

In the Talking Machine News for July, 1907, a 
phonograph is described due to Messrs. Starling and 
Cole, and termed by them the ‘‘ Vibratophone.”’ It will 
be seen from Fig. 3 that this consists of a paper cone 
mounted on a cardboard cylinder, the latter being pro- 
vided with a stylus which rests on the phonograph record. 
The cone is stated to be about eight inches in diameter, 
and its function is indicated as that of setting a large 
volume of air in motion without distorting the vibrations 
of the stylus. The conical shape of the diaphragm is 
recommended for the purpose of rigidity, although ‘‘a 
perfectly rigid weightless plane ’’ is indicated as being 
the ideal if only it could be attained. 


Fig. 2.—Sectional diagram 
of Lodge's moving coil 
movement, reproduced from 


Sabie Museum 
‘Authorities, - 


One’ of the or -ginal Lodge moving-coil movements now in the 
i ence Museum at South Kensington. 
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which in the case of the Fig. 2 . 


Fig. 5 (a) and (b). 
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Another interesting device which is closely akin to the 
subject under discussion is ‘described in the Children’s 
Encyclopedia (published in 1908) under the heading of 
‘“ Things to make and things to do.” Here a variety 


of string telephone is described in which the transmitting 
and receiving instruments each consist of a bladder 
stretched into a conical form by clamping it to a wooden 
beard provided with a circular hole about eight inches 
in diameter and attaching a weight to the centre point. 


Fig. 3.—An early phonograph po (1907) known as the ** Vibratophone ” 
which made use of a cone clings” mounted on a cardboard 


Fig. 4 shows the stretching operation in process of being 
et out, the bladder being moistened initially and 
afterwards left to dry and- become hard. The conical 
diaphragms constructed in this way are used by inter- 
connecting a pair of them with a wire which is supported 
so as to be in light tension. 
What ‘was probably the 
diaphragm ’’ loud- 
speaker is described 
in Lumiere’s patent 
No. 11,015 of 
1909. This is con- 
cerned with- the 
well-known pleated 
construction which 
is illustrated in 


first commercial ‘‘ large 


In Fig. 
pleated 

elastic material is- 
shown, some form 
of paper or vegetable parchment being usually used, and 
this is formed up into `the diaphragm illustrated in 
Fig. 5 (b) by crimping one edge together and flattening 
the other out into a circular form. The edges e f and g A 
of Fig. 5 (a) are joined together, and the resulting 
diaphragm is thus circular in shape and thick in the 
middle, tapering towards the outer periphery. Owing to 
this construction each of the pleats is placed under 
torsional stress, and as a result it is claimed that the 
tendency to form nodes during operation is reduced to a 


5 (a) a 
strip of Fig. 


4.—A diagram reproduced from the 
Children’s Encyclopedia (1908) showing 
the formation of a cone diaphragm. 
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Fig. 5.—Pleated diaphragm construction described in Lumiere's 
patent No. 11,015 of 1909. 


minimum. Loud-speaker and gramophone reproducing 


devices according to this principle were the first hornless — 


instruments to appear on the British market in any 
quantity, and their reproduction, while somewhat weak 
in intensity, was characterised by a remarkable freedom 
from the resonance effects in the middle and upper 
registers which are characteristic of ordinary loud- 
speakers with inadequate horns. S l 

More recent types. of hornless loud-speaker have re- 
verted to the conical diaphragm, which appears to be 
about the best compromise between lightness and rigidity 
that can be. practically achieved. The best instruments 
of this class are not appreciably less sensitive than loud- 
speakers of similar standard employing a horn, and in 
general the quality of repro- 
duction is purer. 

The cone instruments so 
far mentioned have not been 
telephone receivers in the 
proper sense of the word; 
the earliest electromagnetic 
device which the writer has 
been able to trace which 
employs a conical diaphragm 
is the well-known Brown 
reed type telephone which is 
described in patent specifi- 
cation No. 29,833 of 1910, 
from which Fig. 6 is repro- 
duced. Referring to this 
figure, it will be seen that 
the customary flat telephone 
diaphragm is replaced by a 
flat reed E to which is 
attached a cone-shaped dia- 
phragm F. In the speci- 
fication it is stated that this 
cone may be constructed with 
its periphery quite free or 


The Sterling ** Primax’’ loud- 
speaker manufactured in this 
country under Lumiere patents. 
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else a flat ring of flexible material F*' is provided’ to 
bridge the gap between the edge of the cone and the 
body of the receiver. The drawing shows the principle 
of construction as applied. to a ‘‘ watch ” type telephone 
receiver, such as would be used ‘in an ordinary pair of 
headphones, but its application in other directions is also 


indicated, and a particularly interesting comment is made . 
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Fig. 6.—The Brown reed-type telephone, 


atented in 1910, makes 
use of a light cone-shaped 


aphragm. 
in the specification to the effect that a receiver of larger 
size is preferable when it is desired to make the sounds 
travel out into the room. 

The next important contribution to the art is due to 
Hopkins, whose British Patent Specification No. 16,602 
of 1914 shows a'large conical diaphragm as the repro- 
ducing means for a gramophone. The distinguishing 
feature of this cone, as shown in Fig. 7, which is repro- 
duced from the specification, is the rigid fixing of the 


rim to a pair of heavy clamping rings KK?, which in | 


turn are connccted to a spider J which supports the 
actuating mechanism, in this case a system of levers con- 
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Fig. 7.—Method of suspending the cone diaphragm in the gramo- 
phone reproducer patented by Hopkins in 1914. 


nected to a gramophone stylus. A diaphragm of at least 
nine inches in diameter is recommended, and the con- 
struction shows a central conical portion Z' surrounded 
by an annular plane peripheral portion :2 for which 
various recommended dimensions are given. A cap M, 
consisting of a pair of metal cones located on opposite 
sides of the apex of the diaphragm enables vibrations 
to be impressed upon the latter without crumpling the 
material of which it is constructed. l 

Another form of ‘‘ fixed-edge ’’ cone is described by 
Farrand in his British Patent Specification No. 178,862 
of 1921. One type of loud-speaker referred to in this 
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‘Fig. 8.—Coil-driven cone loud boeken patented in 1921 by C. L. 
arran 


specification is shown in Fig. 8; in this case the cone is 
outwardly convex and driven by a moving coil armature 
of the usual type, the mechanism being housed within 
the concave side of the cone. 

The ‘‘ free-edge ” principle of construction is described 
and illustrated in patent No. 231,798 of the Western 
Electric Company, from which Fig. 9 is reproduced. 
It will be seen from this figure that the diaphragm is 
of -cofiical shape, and has no constraint whatever at its 

| edge, which is turned over 
parallel to the axis so as to 
attain the greatest possible 
rigidity. A diameter not less 
than gin., and preferably of 
the order of 18in., is sug- 
gested ‘as suitable, 

Some interesting types of 
conical diaphragm are shown 
in the Patent Specifications 
of Huguet d’Amour; the 
most important of these is 
the well-known and popu- 
lar double-cone arrangement 
illustrated in Fig. ro, which 
is taken from his Patent 
Specification No. 239,245 of 
1923. -As will be seen from 
the figure, the diaphragm 
consists of a pair of cones 


j 
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Fig. 9.—The Western Elec- 
tric free-edge cone. 
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secured. together at their rims, the whole arrangement 
being supported at-an opening on the inside of one -of 
the cones by a pair of clamping rings which grip the 
inner edge of this cone. This construction is in a sense 
intermediate between that of the fixed and free edge 
types, since the front part of the diaphragm is a cone 
which is semi-rigidly supported at its rim by being 
secured to the rear part, and in consequence is neither 
fixed nor free at its periphery. 


Essence of the Rice-Kellogg Patents. 


Undoubtedly the most interesting recent developments 
in connection with hornless loud-speakers are those asso- 
ciated with the names of Rice and Kellogg. Space does 
not permit of any detailed consideration of the theoretical 
side of their work, and, furthermore, it has been more 
than adequately dealt with by other writers. From the 
standpoint of the present article it is important, however, 
to grasp the essential nature of their contribution to the 


Fig. 10.—Double-cone diaphragm of the Huguet d'Amour loud- 
speaker (1923). 


art of loud-speaker design. This consists, in the first 


place, in the provision of a diaphragm which is ftexibly 


mounted so as to have a very - low natural frequency, 
and at the same time is rigid in itself so that the first 
overtone is at as high a frequency as possible. The 
control of the diaphragm is thus its inertia only, the 
restoring force due to the suspension being. relatively so 
weak at ordinary frequencies that it has no appreciable 
effect in comparison. Now if a.diaphragm of small 
diameter (say six inches or so) is to reproduce the various 
frequencies in their correct proportion, it must move. 
with an amplitude inversely proportional to the square of 
the frequency when energised with constant current. 
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Story of the Hornless Loud-speaker.— 

This effect is given with the inertia contro] arrangement 
above described, and it will hold good up to the frequency 
where the diaphragm ceases to act as a simple piunger 


Fig. &1.—The Rice-Kellogg loud-speaker (1925) in which the 
principle of inertia control is applied to the diaphragm. 


and breaks up into complex overtone modes of vibration, 
so that if the first overtone is high enough to lie above the 
audible range the frequency scale will be exactly uniform. 

The feature of inertia control is a notable departure 
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fiom previous standard practice for cone type loud- 


speakers as in all. cases, even with free-edge cones, the . 


control has been of such a nature as to bring the main 
resonant frequency well within the audible range, the 
figure of 800-1,200 cycles per second for example being 
specified for the Brown reed. 


The second essential feature of the Rice-Kellogg. 


system is the mounting of the cone in the centre of.a large 
baffle plate, the purpose of which, as is well known, is to 
prevent leakage of air from one side of the cone to the 
other at the low frequencies with consequent loss of 


radiation. 


These two features are illustrated in combination in 
Tig. 1r, which is taken from British Patent Specification 
No. 245,796 of 1925. The figure shows the conical 
diaphragm 1 secured to a supporting ring 2 by a ring 3 
of flexible material. The cone terminates in a cylindrical 
moving coil 4 working in the air gap of the field magnet. 
The fixed supporting ring 2 of the cone is secured to the 
baffle 18, the size of which is stated in another specifi- 
cation to be at least of the order of magnitude of one 
quarter of the wavelength of the longest useful sound 
wave; if therefore a baffle three feet in diameter is 
employed a frequency as low as 100 cycles will be 
effectively reproduced. Bent 


The foregoing notes outline the main tendencies of 


development in loud-speakers of the hornless type, but 
it is obviously impossible to do justice to many develop- 
ments, particularly in respect of details of design, which 
have taken place during recent years, and it is equally 
impossible to state with any real certainty to whom the 
credit for the various improvements is due. The classifi- 
cation of conical diaphragms into ‘‘ free-edge,’’ ‘‘ fixed- 
edge,” ‘‘ double-cone,’’ and ‘‘ inertia-controlled ’’ types 
is a serviceable one for practical purposes, however, and 
it is believed that the examples given trace with a reason- 
able degree of accuracy the trend of development during 
the past few years.. 


THE SCREENED VALVE IN AMERICA, 


market by the Radio Corporation of America under the name *' U.X.222," 


An interesting picture showing the new screened grid valve which is being put on the 
The picture indicates the construction of the valve; 
whilst on the right is shown the special type of shield which is recommended ] 
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A Section Devoted to the Assistance of 


SHORT WAVE RECEPTION. 

HERE seems to be a general 

tendency to regard the use of an 
oscillating receiver on the ultra-short 
‘waves as quite permissible,‘ and, in- 
deed, many amateurs whose wireless 
conduct is irreproachable so far as 
the normal wavebands are concerned 
have no hesitation in operating their 
short-wave sets in this condition. It 
is admittedly difficult to avoid occa- 
sional heterodyning of an incoming 


carrier wave, but, after having cali-. 


brated the receiver, there is no real 
need to interfere with the reception 
of other listeners on the wavelengths 
of the more popular stations. If they 
are coming through at sufficient 
strength to be really worth while re- 
ceiving, their signals may be found 
without operating the reaction control 
at its limit. 

The conscientious amateur should 
not rest satisfied until his control of 
regeneration is really smooth ; if it is 
not, it will always ‘be a difficult mat- 


ter to avoid causing interference, 
and, ‘moreover, the receiver can, 
never give really satisfactory 
results. f : 

0000 


A CURE FOR, L.F. HOWLING. 


HE use of a choke-filter output. 


Circuit is rightly recommended 
as a preventative of low-frequency os- 
cillation, which i is often produced in a 
modern sensitive receiver when the 
H.T. battery develops a high internal 
resistance, Or when the set is con- 
nected to a battery eliminator, the 
potential divider of which may act 
as an interstage coupling i in a similar 
manner. 

‘It should be clearly esate’ out 
that : the advantages of the choke 
filter—so far as the prevention of os- 
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cillation is concerned—are only ob- 
tained when this circuit is of the type 
in which one side of the loud-speaker 
is connected to L.T. negative. 

The alternative methods of con- 
nection are shown in Fig. 1. The 
first (A) may now be considered as 
out of date; it admittedly achieves 
the desirable object of keeping the 
steady anode current out of the loud- 
speaker windings, but it does not re- 
strict the development of audio-fre- 
quency voltages across any resistance 
which may exist in the battery (or 
potential divider). Thus it will not 
prevent self-oscillation, so the second 


Fig. 1 --Alternative output filters. 


arrangement shown. | -in circuit B 

should always -be adopted, particu- 

larly when there is any. tenaciey 
towards this condition. 

i 0000 

: SERIES FILAMENTS. , 

T is usual to connect valve filaments 

in series when. they are supplied 

with current from D.C. mains, as 

this procedure reduces the amount of 

energy which is lost through the in- 


. that of the valve. 


the Beginner. 


sertion of the necessary voltage-reduc- 
ing resistance. As there will always 
be a surplus voltage, it should be 
realised that there is no economy in 
using 2-volt valves, as these are no 
cheaper than those with six-volt fila- 
ments, which have, generally speak- 
ing, better characteristics. Of 
course, there is no real reason why an 
existing stock of the former valves 
should not be used up, as the same 
amount of current will be consumed, 
although the proportional wastage 
will be higher. 
= It is not generally realised that 
there is no objection to mixing valves 
rated at different filament voltages ; it 
is essential, however, that their cur- 
rent rating should be the same. 
There is inevitably a certain 
amount of risk of damaging valves 
when they are connected to a high- 
v..tage source, so it is not a bad 
plan to take the precaution, while 
making preliminary adjustments, of 
inserting a ‘‘dummy’’ filament in 
each holder. This may easily be made 
with a few yards of fine resistance 


= wire wound on a small bobbin ; its re- 


sistance value should be the same as 
(The latter is 
easily calculated by dividing rated 
volts by rated amps., the answer being 
in ohms.) Asa guide. to the gauge of 
wire to use, it may be stated that Nos. 
36 and 40 Eureka have resistances of, 
respectively, about 15 and 37 ohms 
per yard. 


0000 
THE “EVERYMAN FOUR” 

ON LONG WAVES. ’ 

Tis well known that for reception 
of the long waves the H.F. ampli- 
fying stage of this receiver is eli- 
minated; with this alteration the 
aerial is directly coupled to the de- 
tector valve grid coil, and conse- 
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quently it will sometimes be tound, 
when receiving Daventry, that there 
is interference from a near-by 
medium-wave station. As has already 
been stated in these columns, a con- 
siderable improvement in selectivity 


may be effected by connecting in series © 
with the A, terminal and the aerial a ~ 


fixed condenser of some 0.0002 mfd. 


There is, however, another method 
which involves, no addition, and 


which is often equally effective. 

It is generally realised that the 
selectivity of a circuit is greatest when 
the proportion of capacity .to induct- 
_ ance is highest. The circuit in ques- 
tion may be made to conform to this 


requirement by gradually removing 


turns from the long-wave loading coil 
until the long-wave station is ‘‘ tuned 
in’? with nearly maximum condenser 
reading. nu 
oo0oo0o0 

COIL CONSTRUCTION. 

N the early days of wireless tele- 

graphy it was common praciice to 
finish off single-layer solenoid coils by 


means of lengths of tape with which 


Fig. 2.—Securing the last turn of a solen- 
oid celi by means of a short length 
of tape. 


the last turn is secured in the manner 
shown in Fig. 2. This refinement 
seems to have- fallen into disuse of 
late, but it can nevertheless be recom- 
mended, particularly as applied to 
unprotected interchangeable coils, 
which must of necessity be subjected 
to a certain amount of handling, and 
which should therefore be reasonably 
robust. 

The method of procedure will be 
fairly obvious from a consideration 
of Fig. 2. The first step is shown 
in drawing A; when some half-dozen 
turns remain to be put on, a short 
length of tape or silk ribbon, folded 
double, is laid on the former in the 
manner shown, and the winding is 
continued over the loop. The last 
turn is passed through it as in draw- 
ing B, after which the loose ends are 
pulled taut and then cut off level with 
the wire. 

Yvither two or three equally spaced 
lengths of tape should be used at each 
end of the coil; the procedure at the 
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starting end will be slightly different, 
as the wire niust be passed through 
the loops before beginning the opera- 
tion of w inding. 7 
aa) ono 
L.F. OSCILLATION. 

One of the troubles which has be- 
come common in these days of highly 
efficient valves and H.T. ‘‘ battery 
eliminators’’ or ‘‘ mains units’’ is 
that of interaction between the L.F. 
stages of a receiver. 


This trouble is generally mani-` 


fested by a rattling noise in the loud- 
speaker not unlike the water-hammer 
effect one sometimes finds when a 
household tap is partially turned on. 
On rare occasions it may show up as 
a cyclic increase and decrease in signal 
strength not unlike fading. 

One almost certain cure (if the re- 
ceiver be transformer coupled) is to 
reverse the primary or secondary con- 
nections of one of the transformers. 


. If a cross-over is to be made it is 


better, as a rule, that it should be 
done on the primary side. 

Another way of mitigating the L. F. 
oscillation difficulty is greatly to in- 
crease the size of the condensers in the 
mains unit, or better still- to use an 
entirely separate source of supply for 
the last valve. - Neither of these two 
schemes is, however, particularly 
economical, yo 

In the case of resistance-coupled 
receivers the trouble is serious, and 
will probably only be cured by the 
use of a separate source for the last 
valve, as already mentioned, or by 
reducing the value of the anode-grid 
coupling condensers which, unfor- 
tunately, robs the receiver of some of 
its low-tone capabilities. However, it 
should be pointed out that some loud- 
speakers which are inherently weak 
on the reproduction of these tones are 
actually improved by a proportionate 
reduction of their intensity in the 


amplifier. 
looms ie) 


NOISES ON SHORT WAVES. 
A~ YBODY who has done much re- 


ception on wavelengths below - 


80 metres will know what a nuisance 
loose contacts anywhere near the re- 
ceiver can be, particularly when the 
receiver is in a state of oscillation for 


_ the purposes of searching or receiving 
C.W. signals. 


The trouble is mani- 
fest as a scraping or crackling sound 
in the telephones, and sometimes 
quite a lot of hunting is necessary 
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before the particular metal object 
causing it is found. -Very often the 
cause is traceable to the telephones 
themiselves, and is found to be due 
to looseness in the swivel suspension 
by means of which the earpieces are 
attached to the head-band. If this 1s 
so it can easily be proved by rattling 
the earpieces briskly, when the scrap- 
ing noises will become. worse. This 


sort of thing will happen on: short 


wavelengths even though the tele- 


phone leads are shunted with a block-- 


ing condenser. The cure is to make 
all the swivels or pivots holding the 
earpieces fairly stiff and to take up all 
wobble. Lubricate the rubbing metal 
surfaces of all swivels with a small 
spot of oil. Sometimes a little lubri- 
cation alone is enough to stop the 
noises without the necessity for any 


adjustment. 
o0o00 


_ TERMINAL CONNECTIONS. 
HERE is a right and wrong way 
of carrying out the majority of 
operations associated with a wireless 
receiver, The task of connecting a 
lead to a terminal, simple as it would 


Fig. 3 .—Incorrect (A) and correct (B) 
methods of connecting a looped wire to 
a terminal, 


appear, is a case in point which may 


not be obvious to beginners. It will 
be found that, unless the loop in the 
end of the wire is bent in the same 
direction as that in which the ter- 
minal head is rotated when it is being 
tightened up, there will be a tendency 
for this loop to straighten out, with 
the result that the connection will be- 
come less perfect, and, if the receiver 
is subject to vibration, the lead will 
very possibly be displaced. The right 
and wrong methods are illustrated in 
Fig. 3. 

The observance of this precaution 
is specially recommended where in- 
ternal permanent connections are 
being made, either with terminals or 
nuts and screws; troubles due to in- 


correct procedure are most likely to 


manifest themselves when the dia- 
meter of the termina! heads or nuts 
is small. 
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WIRELESS AND METEOROLOGY. 


Atmospherics Used to Trace Progress of Hurricanes in the West Indies. — 


By Our New York Correspondent. 


HE disastrous hurricanes which swept the West 

Indies last autumn, and particularly the one 

which wrought such havoc in Miami, served very 
forcibly to draw the attention of the world to these great 
storms. They are an annual event, but seldom do they 
. come in such numbers or with such intensity as they did 
last year. Every year they do an enormous amount of 
damage and take toll of many human lives on one or 
other of the many islands which go to make up the West 
Indies. Sometinies, as was the case last year, they reach 
the mainland of Mexico or the southern coast of the 
United States, where the population is denser, causing 
even greater loss of iife and heavier damage. 

The United States Weather Bureau has done much to 
mitigate the evil, by collecting information about the 
movements of these storms and telegraphing warnings to 
places which appear to lie directly in their path. It is, 
however, extremely difficult to get accurate information 
about the approach of a hurricane, for they approach 
rapidly from far out on a part of the Atlantic which is 
unfrequented by shipping equipped with wireless. 

The breeding place for 
these hurricanes lies in the 
Doldrums, a calm region of- 
_ low barometric pressure lying 
in the vicinity of the equa- 
tor. Actually, they are be- 
lieved to have their origin | 
south and east of the Cape 
Verde Islands, near the 
African coast. From there 
they travel at a speed of 
something like 300 miles a 
day in a west-north-westerly 
direction, until they- reach 
the West Indies, when they 
usually curve northward in 
general conformity with the 
configutation of the land 
they encounter. 

Once a hurricane has 
reached one of the outlying 
islands, its progress can be 
followed accurately and 
warnings sent on in advance 
to places which appear to lie 
in its direct path, but there is 
always the risk that the storm will suddenly alter its 
course, missing some place which is expecting it, and 
striking another place which expected to be miissed and 
is therefore unprepared. 

The curse of atmospherics has been with us ever since 
_the invention of wireless, and it still persists in marring 


indicatin 


our broadcast reception to-day, despite the long years ' 


during which some of the world’s leading scientists have 
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Fig. 1.—Intense static graph taken on the evening of September 


16th, 1926, while riding out the Miami hurricane. 

intense area of low barometric 

from Arlington and other points impossibie owing to extreme 
intensity of static. 


devoted their time and energies to the problem of the 


-elimination of the effects of static. 


The volume of atmospherics we get in this country, 
even during the worst spells of the year, is in no way 
comparable with that experienced in tropical countries. 
The volume of static experienced in the vicinity of the 
West Indies—in the Gulf of Mexico and the Caribbean 
Sea—is at certain times of the year stupendous. Even 
a nearby station is often completely blotted out by a con- 
tinuous crashing roar of static. 

Those familiar with wireless conditions in the Gulf of 
Mexico and the Caribbean Sea have long noticed that 
the periods of heaviest static occur during the hurricane 
season, 7.€., July, August, and September, and that con- 
ditions are at their very worst when a hurricane is raging 
somewhere in the area. 

It is clear, therefore, that hurricanes announce their 
approach of their own accord and in unmistakable terms, 
but it has been left to an officer in the U.S. Navy, Lieut. 
E. H. Kincaid, to evolve the theory that the strength of 
static is proportional to the rate of change of barometric 

7 pressure, it already being a 
known fact that the static 
emanating from an intense 
cyclonic storm is greatest at 
or near its centre.. Having 
developed this theory, Lieut. 
Kincaid proceeded to put it 
to the test, using for the pur- 
pose a wireless direction 
finder, to see if he could 
_accurately follow the track of 
a hurricane, and the story 
of his success makes interest- 
ing reading. 
Observations on the 
Kittery. 

For two years Lieut. Kin- 
caid was navigating officer 
of the U.S.S. Kittery, a 
small naval auxiliary mak- 
ing regular trips between 
Hampton Roads (Virginia) 
and the West Indies.. Her 
itinerary included the islands 
of Cuba, Haiti, Porto Rico, 
and the Virgin Islands. 

Since the Kittery is a small, flat-bottomed craft, it was 
of some considerable importance that she should know 
in advance what kind of weather lay ahead of her, so 
that, if necessary, she could run for shelter before be- 
coming ‘involved in the full fury of a storm: 

For this purpose weather maps were ‘made use of, the 
information wherewith to construct these maps being 
received on board daily from the naval wireless station at 


Note isobars 


ressure. Reception 
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Arlington. It was soon found that there was a certain 
distinct relationship between the state of the atmosphere, 
as revealed by the weather maps, and atmospherics, as 
these latter affected reception of the reports from Arling- 
ton. 7 

The ship’s wireless operator became a static barometer. 
Every time he reported heavy static, an area of changing 
atmospheric pressure was found to be between the 


-= Kittery and Arlington, or the ship was close to some one- 


of the islands where local static was intense. Apart from 
static caused by hurricanes, there is, in that region, a 
more or less steady static level which is subject to seasonal 
changes, diurnal changes, and local conditions. Any- 


` -one used to a particular locality in the region can quickly 


tell whether static conditions are above or below normal 
for the time of day and season of the year at which the 
observation is made. ` 


Fig. 2.—Static graph taken on the morning of September 24th, 
1926, showing no static on a compiete revolution of the D.F. 


pointer. Note relation between this condition and evenly dis- - 
posed high pressure isobars; fine weather and good wireless 
reception. 

The type of weather map which coincided with the 
heaviest static was noted, and in every case where static 
was intense, there was on this map a storm, trough of 
low pressure, or other depression of low or falling 
baromieter between the Xz¢tery and Arlington. Recep- 
tion was impossible when the Nassau and Miami hurri- 
canes were between Arlington and the Kittery. 

It was further observed that the intensity of the static 
would invariably be proportional to the intensity of the 
atmospheric disturbance lying between the transmitting 
and receiving stations. That is to say, the intensity of the 
static depended upon the steepness of the pressure 
gradient. Fig. 1 shows the steep gradient experienced 
by the Azttery while riding out the Miami hurricane, 
when it was impossible for her to receive Arlington. ` 

Furthermore, improved reception resulted from the 
passage of such depressions when the area between the 
Kittery and Arlington was occupied by a high pressure 
area. This is shown in Fig. 2.. The ring of dotted 
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lines round the ship in Fig. 1 indicates the volume of 
static received from all points of the compass. In 
Fig. 2 the ring is devoid of static. The method of 
obtaining these rings-will be explained later on. 

It was found that static was particularly mild if the 
area of high pressure was a large active one, with rather 


evenly formed isobars showing ah even pressure distribu- - 


tion within it. Se l 

These observations led to the conclusion that static was 
either directly or indirectly due to the consequences of 
steep pressure gradients. © | 


Direction Finder Brought Into Service. 

Other ships had for years noticed these conditions in a 
general way, but had not taken the trouble to compare 
accurately static conditions with the weather maps. Lieut. 
Kincaid did, and pondered long and deeply over the 
matter. Finally he decided that a direction finder might 
help him to come to some more definite conclusions on 


.the subject, so he applied for one, and it was installed 


early last summer. 

From a purely scientific point of view, luck seemed to 
be with the investigator, for he had before him one of 
the worst hurricane seasons on record, and the Kittery 
was in them all. In July, when on her first trip with 
the direction finder, unusually strong atmospherics were 
heard while in Crooked Island Passage, and when the 
direction finder was swung on them, they were found to 
be sharply directional to the eastward of the Lesser 
Antilles, and are believed to have emanated from the 
hurricane which later became known as the Nassau Hurri- 
cane, owing to the damage it caused to that island. 

The progress of this hurricane is illustrated in Fig. 3. 


_At that time the Xzftery was not equipped with a static 


recorder, so only the general direction of maximum static, 
as observed aurally, could be recorded on the chart, as 
shown in the figures. > 3 

It is worthy of note that in Fig. 3 the direction of maxi- 
mum ‘static does not pass through the exact centre of the 
storm, but through a point very close to it. This tallies 
with the frequently observed fact that static diminishes 
considerably, or dies ut altogether, when the observer 
is located in the centre of a cyclonic disturbance, where 
the sky is often clear and the weather dead calm. 


The static is miost intense round the edge of the centre, 


where the winds are most violent, which seems to sug- 
gest that the static is formed by the friction of conflieting 
air currents, just as electrostatic electricity is formed by 
friction in a Wimshurst machine. 

` During the progress of the Nassau hurricane the direc- 
tion finder was of direct assistance to the Kittery while 
she was en route from Guantanamo to Port au Prince, 
Haiti, for it indicated that the storm would pass to the 
northward of Haiti, thus leaving her unaffected. 


Telephoto Receiver Used as Recorder. 

At this time the Ķittery was equipped with a Jenkins 
weather map receiver, an adaptation of that well-known 
inventor’s system of phototelegraphy. By means of this 
receiver, the weather maps could be received directly in 
map form, instead of having to be laboriously plotted 
out on board from a long coded report, sent telegraphic- 
ally, for the region. It was soon noticed that static, as 
in other forms of wireless reception, greatly marred the 
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received maps, but this fact inspired the investigator to 
use the machine as a static recorder. | 

On her next trip, therefore, the Kvzttery’s direction 
finder was hooked up to the weather map receiver, the 
L.F. output of the D.F. being taken to the input termi- 
nals of the map machine instead of to a pair of phones. 
The paper wrapped round the receiving cylinder was 
scaled from o degrees at the starting end to 360 degrees 
at the finishing end. Commencing with the D.F. pointer 
at o degrees, the machine was started, and as the cylinder 
rotated the D.F. pointer was turned by hand at the 
rate of 10 degrees per minute. The resultant record 
thus gave a graph of static conditions in all directions, a 
particularly heavy record at any particular part of the 
graph indicating heavy static in the direction shown by 
the degree scale. 

These graphs, however, give little more than the guan- 
tity of static in any given direction. It remains for an 
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faced the Miami hurricane. Fig. 5 shows the static ex- 
perienced by the Kittery between the latter two storm 
centres. While the Swan. Island disturbance gave most 
static, some static was also noticeable in the direction of 
the approaching Miami hurricane. __ 

In his official report, Lieut. Kincaid says: ‘‘ Having 
plotted the position of this hurricane twice daily, it was 
predicted that the centre would pass sufficiently to the 
northward of Cape Haitien for the Kittery to reach that 
port according to schedule. This prediction was correct. 
All precautions were taken, however, for encountering 
heavy weather. | 

‘‘ The ship left Cape Haitien before dark and rode 
out the storm in comparative safety in the lee to the 
northward of Tortuga Island, which rises abruptly to a 
height of 1,200ft., with deep water close up to it. The 
Kittery steamed in the lee all night, where the apparent — 
force of the wind was reduced to gale force and the seas 
were negligible, although in the upper air above the island 
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Fig. 3.—Maps showing direction of maximum static during the Nassau hurricane. 


additional attachment, which the Bureau of Engineer- 
ing, U.S. Navy, and other sources are perfecting, to give 
the relative intensity of the individual impulses. 

The month of September, 1926, was marked by an un- 
usual degree of tropical storm activity in the region of 
the West Indies, for in addition to the Miami hurricane 
there were no.less than four other storms of tropical 


origin. The tracks of the Bermuda hurricane, the Swan | 


Island hurricane, and the Miami hurricane were faith- 
fully and accurately recorded by means of the graph 
instrument, and the Kittery, by artful dodging, evaded 
every storm and arrived at her destinations on time. — 

The striking accuracy with which the various hurri- 
- canes were traced is exemplified in Fig. 4, where the 
static graph around the Kzttery’s position shows its direc- 
tional properties in spite of the fact that she was, at 
the time, between two centres. 

At the time the observations recorded in Fig. 4 were 
taken, the Kigtery had just passed between the Bermuda 
hurricane and the Swan Island. disturbance, and now 
B 21 


the wind could be seen by the clouds to be of hurricane 
violence. 

_ The static graph shown in Fig. 2 was taken on Septem- 
ber 24th, after the passage of these hurricanes. The 


` record is free of static all round the compass, and recep- 


tion from Arlington was as clear as a bell. Lieut. Kin- 
caid points out that good weather, both from the meteoro- 
logical and a wireless point of view, is indicated by the 


‘fact that the morning of September 24th was the only 


time during the month when no static was recorded on a 
complete revolution of the compass. 

Lieut. Kincaid seems to have been particularly fortu- 
nate in the number and frequency of the hurricanes he 
encountered, though probably his shipmates would be 
inclined to express themselves somewhat differently on the 
subject, with dark allusions to one, Jonah! However, © 
from 4 purely scientific point of view, had the Kittery not 


encountered all these’ tropical disturbances within such a 


short interval of time, it might have required several 
years of observation to obtain adequate data to support 
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Lieut. Kincaid’s theory. As it turned out, conclusive 
proof was obtained from two successive voyages. 

As a result, ships equipped with a direction finder and 
a static recorder can, by application of the theory that 
static intensity depends upon the pressure gradient, 
readily locate the hurricane’s position, follow its track, 


‘es ê 
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.Fig. 4.—Static graph taken on the afternoon of September 14th, 
1926, showing maxima ae Bermuda and Swan Island 
urricanes. , 


and thus avoid its fury. The elements of surprise and un- 
preparedness, which are frequently the cause of disaster, 
can now be eliminated. 


Land D.F. Stations Projected. 


Arising out of the results obtained by the Xzéčery in 
locating and tracing hurricanes, it is proposed to utilise 
existing U.S. Naval D.F. stations for the purpose of 
practising the picking-up of directional static, and if 
satisfactory results are obtained the next logical step will 
be the erection of special D.F. stations on several of the 
outlying islands. ‘These stations would be so chosen that 
simultaneous bearings could be taken of directional static, 
and by the process of triangulation already used in find- 
ing the position of ships, the position of an advancing 
hurricane could be found with accuracy several days before 
its arrival at the islands, thus giving ample time for warn- 
ings to be circulated. Hourly observations would then 
accurately 1eveal the storm’s progress and course. 


Those afloat in large or small vessels could then have- 


ample time to seek refuge, and those ashore could make 
preparations for the security, as far as possible, of their 
property. l 

The value of such arrangements, expressed in terms 
of human lives, will be appreciated when it is pointed out 
that thousands of West Indian natives depend upon the 
prevailing trade winds to earn their living. The fisher- 
men of these islands particularly put their faith in these 
winds. In the early morning they may be seen sailing 
out to sea on the land breeze, returning at sundown on the 
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sea breeze. They do this with regularity, day. after day. 
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Every hurricane which happens along takes a tremen- 
dous toll among these natives. The same applies to the 
sponge divers of the Bahamas, and to the inter-island 
traders. , | f 

Accurate hurricane warnings would also be invaluable 
to the densely populated areas in Florida and along the 
north coast of the Gulf of Mexico. By the time a hurri- 
cane gets so far. north it is, of course, under close obser- 
vation by the meteorological authorities, but they can 
only record progress as it is made ; they cannot accurately 
forecast the future track of the storm, for by the time it 
reaches the coast it invariably curves in a more northerly 
direction, but it is imipossible`to foretell accurately just 
how and when it will curve. Its rate of progress may 
also alter suddenly. 

The writer was in New Orleans in 1915 when that city 
was wrecked by a hurricane. Previous hurricanes had 
always curved away from the city, so that it came to be 
known as the ‘‘storm-proof city,” and little notice was 


‘taken of the approaching hurricane until it actually struck 
. the town, it, having failed to curve away as usual. 


Frequent D.F. observations of maximum static would 


enable the storm centre to be accurately located, and at 


least an hour or two’s warning given of its approach 
before it actually arrived, thus enabling precautions to 
Le taken to minimise loss of life and damage to property. 

The results obtained by the Kittery last year have 
aroused a considerable active interest on the part of 
several American Government departments, and the pro- 
gress made in following up the results will be watched 
with keen interest by both wireless men and meteorolo- 


Fig. 5.—Static graph taken on the afternoon of September 15th, > 
1926, showing the two maxima between the Swan Island and 
Miami hurricanes. r 


gists. If it can be proved that accurate and valuable 


` results can be obtained in connection with West Indian 


hurricanes, there is scope for the adoption of the plan|in 
other parts of the world where intense tropical storms 
occur, such as in the Bay of Bengal and in the China Sea. 
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THE COSSOR SCREENED VALVE. 


Characteristic Curves and Practical Hints for Best Conditions of Working. 


HE general principles underlying valves in which 

the anode or plate is screened electrostatically from 

the control grid have been set forth recently in 
this journal.’ It will be clear to those who have con- 
ducted experiments with screened valves in a receiver, 
that they are in every way superior to any neutrodyne 
combination. The valve we have just tested is produced 
by Messrs. A. C. Cossor and has a low filament wattage, 
namely, 2 volts o.ı ampere, j.e., 0.2 watt. The fila- 
ment, control grid and anode (which is invisible, due to 
the gettering) are of conventional design. The screen, 
shield, or screen grid (as it has been termed) is, to all 
intents and purposes, an ordinary grid let into a rect- 
angular aperture in a flanged shield near the anode. 
The arrangement of the electrode is transverse, as dis- 
tinguished “from those of the G.E.C. of America valve, 
whose electrodes are cylindrical. 

The filament and control grid are brought out to a 
three-pin socket at one end of the valve, whilst the 
screen and anode are taken to a two-pin socket at the 
opposite end. Both sockets are alike, and the spacing 
of the pins is identical with that in the usual three- 
electrode valve socket. In fact, each socket has four 
holes, three being used at one end, and two at the other. 


Pe 


Interior construction of the Cossor screcned valve; the filament 
and working grid are on the left, while the anode and screen 
grid are on the right. 
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It is not clear which is the anode pin and which the 
screen grid pin. There ought to be some indication on 
the valve to distinguish between the two. The user 
should note, therefore, that when the valve is viewed 
from above with the filament end to the left and the 
three pins at the bottom, the screen grid pin at the 
right-hand end is nearer to him. If this fails to locate 
the screen grid it is a very simple matter to conduct a 
test. With filament lighted and the negative to the con- 
trol grid, there will be no anode current when a voltage 
of, say, 120 is applied, provided the screen grid is free. 
If the voltage is applied to the screen grid, the anode 
being free, a current will flow, since the screen grid will 
function as the anode of a three-electrode valve. 
1 The Wireless World, August 3ist, September 7th and 14th, 
October 19th and 26th, "1927, 
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Another point to be noted is that, with the early samples 
received, the length of the valve from socket to socket 
(overall) varies din. or more, which is not always con- 
venient. If a holder with vertical spring clips is used, 
there must be room to accommodate the longest valves. 


| | | | COSSOR SCREENED VALVE 


FILAMENT VOLTAGE = 2 
FILAMENT CURRENT = 0'1 AMPERE 
SCREEN VOLTS (Vs) = 80 
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Fig. 1. — Characteristic curves of the Cossor screened valve. 
When Vg = O, the amplification factor is 400 and the internal 
resistance 2 megohms. 

The characteristic curves of one of the Cossor valves 
submitted for test are given in Fig. r. They are of 
the same nature as those previously described in this 
journal. There is, however, a marked difference in the 
magnification factor and the internal resistance. The 
working part of the characteristic is usually that between 
the two dotted lines AB, CD. That is to say, one 


usually works with screen volts = 80, anode volts = 120 


to 150, and grid bias between o and — 1.5. Of course, 
any part of the characteristic can be used. For example, 


‘if we select the points X or Y we have the extremely 


interesting case-of zero damping due to the valve, since 
at both points the tangent to the characteristic curve is 
horizontal.? This being interpreted mathematically means 
that the internal valve resistance is infinite. In practice, 
the effect of absolute zero damping will be approximate, 
since allowance must be made for grid volt swing and 
anode volt swing due to incoming signals. But for really 
weak signals the damping is substantially zero, 7.e., the 
tuning curve of a tuned anode would be that of the coil 
and condenser alone. 


-? The amplification at X or Y is smaller than at Va=120 
since g is less. 


>» 
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- The Cossor Screened Valve.— 


The high internal resistance of 2 megohms at Vg= ` 


— 1.5 volt means that the valve damping is in general 
negligible. It 1s clear from the articles mentioned pre- 
viously that ordinary coils (not low loss) are best suited 
for use with screened valves. The dynamic resistance of 
a tuned circuit with an ordinary coil is probably of the 
order 10° ohms, or one-twentieth that of the valve. It 
will be seen from Fig. 1 that when the bias Vg is fixed 
at —1.5, the current variation at, say, Va=120 volts 
is greater from —1.5 to o than from —1.5 to 3 volts. 
To avoid distortion the amplitude or: signal swing must 
be small (it usually is in the H.F. part of the amplifier). 
Distortion of this type at H.F. gives rise to auxiliary 
frequencies which are multiples of the signal frequencies. 
Provided they are by-passed and prevented from enter- 
‘ing the L.F. amplifier, little harm results. Nevertheless, 
it is not desirable to have such distortion, and in cases 
where the amplitude is likely to reach 0.5 volt the grid 
bias should not exceed about —1.0 volt, which is awk- 
ward when bias cells are used. 

The magnification factor is about ten times that of 


Belgian Amateurs. 

Mr. J. Blanchart (EB4EW), 59, 
Avenue des Tilleuls, Vieux Dieu, Ant- 
werp, is now active on the 45-metre 
waveband with an input of about 
40 watts and will welcome reports. 

Mr. P. Duvigneau (EB4AC), 16, rue 
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low-angle -radiators, the first system to 
be tried being a half-wave 
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any three-electrode valve on the market. With the accom- 
panying high internal resistance the actual magnification 
with an impedance Z can be written gZ where g 
is the mutual conductance or change is anode turrent per 
volt change on the grid. At Vg=—1.5 and Va=r150, 
g==2x10—* ampere per volt. Thus with a tuned ‘anode 
of dynamic resistance 1.5 x 10° ohms the amplification 
would be 2 x 1074 x 1.5 x rož = 30, which would give ample 
stability. . This is some way off the actual valve magnifi- 
cation of 400. ‘The relatively small magnification is due 
to the small value of g, or alternatively to the high in- 
ternal valve resistance which drops most of the A.C. 
voltage. 

Tested in a four-valve receiver with 1 H.F. stage, the 
results were in every way satisfactory, there being no 
suspicion of oscillation. 
designed for screened valves and had an external screen 
for the valve, also the coils were screened. The coils 
used were toroidal (substantially small external field) and 
wound with solid wire. Tested in a five-valve set (2 
H.F.) with very small open aerial or a frame, the Con- 
tinent of Europe could be searched with ease. 


> it clear that our scepticism was munn- 
: founded. A correspondent in Somerset 
tells us that he received this station at 
good -loud-speaker strength on a modified 
“ Empire’? two, with one additional L.F. 
stage, on October 30th and, incidentally, 
remarks that he also found difficulty 


horizontal — durin 


_ The set was, of course, specially i 


de l'Eglise, Antwerp, the city manager 
of the Reseau Belge, is transmitting 
regularly between 0600 and 0800 G.M.T. 
and keeps up a regular schedule with 
OZ4AC, Mr. R. E. Robinson, 3, Chet- 
ham Avenue, Dunedin, Otago. 

Mr. Louis Era (EB4BC), 46, Avenue 
van Put, Antwerp, the district manager 
of the Reseau Belge, has been active since 
November 1st with an input of 80 watts 
pure D.C., using the Levy type of 
aerial. He has been in two-way com- 
munication with a number of stations in 
Australia and New Zealand, including 
OZ4AA, when this station was being 
operated by Miss Bell on November 8th. 

Mr. Era has also kept up a_regular 
schedule since November 16th with 
ARCX, the Norwegian whaler N. T. 
Nielsen Alonso in the Antarctic Ross 
Sea, the signal strength at each end 
sometimes reaching R7. ARCX trans- 
mits on 30.5 metres every day at 0700 
G.M.T. After clearing his trafic with 
Bergen LGN, the operator, Mr. H. Olsen, 
listens for amateurs.” 

o000 
A New Rhodesian Station. 

Mr. G. G. Livesey writes to us from 
Southern Rhodesia, where he has been 
granted a transmitting licence for wave- 
lengths up to 200 metres. His call-sign 
is FO 3SRB, and he is now transmitting 
on 20 and 40 metres. His input at 
present is derived from either dry cells, 
a hand generator, or an M-L converter, 
but ultimately ke will be using 50 watts 
to a VO/50 Mullard oscillator and the 


wavelengths will be crystal controlled.. 


The station is thirty-five miles from any 
town and 5,000 fect above sea level. He 
18 comparing the efficiency of high- and 


oscillator, current fed, and 40 feet above 
earth. Mr. Livesey will welcome reports 
from British amateurs, which should be 


addressed to him c/o Mr. Chapman, 
“ Killarney,” Lalapanzi, Southern 
Rhodesia. 

oo0oo0o0 


International ‘Z ” Code. 

With reference to the International 
“Z” Code published in our issue of 
October 12th, page 509, and in response 
to the subsequent note on page 554 of 
our issue of October 19th a correspondent 
has kindly sent us a revised list, from 
which we take the following interpreta- 
tions which supplement or correct those 
in our previous list :— 


ZWR Your signals weak but readable. 
` ZED Your collation is different. 
ZRO Are you receiving OK ? 
ZRC Can vou receive code ? 
ZHY We are holding . - 
ZMP  Mispunch or perforator failure. 
ZCW Are you in communication with... 
ZPP Punch plain only. 
Z¥B Signals fading badly. 
ZRA Reversed auto tape, 


ZFS Your signals fading slightly. 


ZHS Send high speed auto. . 
minute). 
ZSO Transmit slips once. 
ZTH Transmit by hand or at hand speed auto, 


ZST Send slips twice. 

Stand by for... 

How many messages on hand ? 
©0000 , 


Reception of Australia (2FC). 

In our issue of November 23rd we sug- 
gested the possibility that the signals 
heard by a correspondent on an “‘ Em- 
pire ” short-wave receiver without either 
acrial or earth might have been on a 
harmonic of 2LO. We have since re: 
ceived reports from other correspondents 


of similar reception of 2FC, which make 


. WPM (words per 


the first fortnight of October in 

receiving distant short-wave’ stations. 
o000 

Australian Amateurs. 

We are indebted to our contemporary, 
“ Radio in Australia and New Zealand,” 
for the following new QRA’s and changes 
of address :— 


2FM . A. Murray, 38, Cowles Rd., Mosman, N.S.W. 

2RZ J. oa 50, Spencer Rd., Mosman, 

2WF W. Fulton, 244, New Canterbury Rd. 
Petersham, N.S.W 

3AX L. Askew, Deacon Ave., Mildura, Victoria. 

3BH C. R. Whitelaw, Railway Terr., Violet Town, 


À Victoria. (Change of address.) 
cP C. I. rari on, 82, Burke St., Kast Malvern, 


Victor 
SI . J. McMath, 54, St. Vincent PI., Albert Park, 
~ Victoria. 
3KS J. Simms, 22, Epping Rd., East Malvern, 
Victoria. 


(Ex 6KX) H. T. Simmons, 7, Wandsworth 
St., Moonee Ponds, Victoria. (Mr. 
Simmons bas moved from his old address 
at Subiaco.) 

7LI L. R. Jensen, -Pedder St., 

i mania. 


New Town, Tas- 
0000 


New Call-signs and Stations Identified. 


6FI i ex 2AWF) F. G. Ingleton, 48, Grasmere Rd., 
N.10. 


6FM D. Milner, 64, Bury St., London, N.9. 
, 6EW R. Kirlew, 11, Compton Road, N.21. 
6MB A. J. Buttress, 7, Mill St;, Oakham. (Change 


of address.) 


esz K. Riley, 24, The Brent, Dartford, Kest 
(Change of address.) 
6YR W. Hartley, 10, Claro Avenue, Harrogate. 
(Change of address.) 
-~ OZR C.. R. Ponting,- 11, Woolcott St., Redland 
Bristol. 
SAIN H. A. White, 5, Drakewood Rd., Streatham, 
S.W.16. (Change of address.) . 
2BLL ~ Davies, 22, Graingers Lane, Cradkv 
Heath, Birmingham 
FO 38RB G. G. Livesey, c/ o — Chapman, ' Killarney,” 
Lalapanzj, S. Rhodesia. 
GW 13D R. V. N. Sadleir, 1, Summerville Park, Upper 
Ratha; Dublin, S.W.4. 
NB BRS A. E . Redman, Devonshire, Bermuda. 


NX Hobbs Expe dition, Greenland. 
B 24 
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Events of the Week in Brief Review. 


DON'T BE LEFT! 

According to reports from the trade 
Christmas, 1927, may prove a record one 
for wireless. The public demand for sets 
and accessories, notably loudspeakers, 
was never greater. Moral: Buy now 
before the stocks run out! 

oo0oo0o0 


GREETINGS BY WIRELESS. 
Specially reduced rates are available 
until December 31st for telegrams of 
eeting sent by the Imperial Cables or 
by the Empiradio Beam Wireless Ser- 
vices. Telegrams will be accepted at all 
postal telegraph -offices. 


. 0000 
WHO WILL PAY? 


The Dean and Chapter of Exeter Cathe- 
dral state that they are unable to afford 
the installation of loud-speakers in the 
Nave, as requested by members of the 
congregation. The equipment would cost 
£150, and the clergy suggest that the con- 
gregation should raise the money. 


o000 


PHYSICAL AND OPTICAL SOCIETIES 
EXHIBITION. 

The eighteenth annual exhibition of 
electrical, optical, and other physical 
apparatus is to be held by the Physical 
Society and the Optical Society on 
January 10th, 11th, and 12th, 1923, at the 
Imperial College of Science, South Ken- 
sington. ; 

o000 


SUNDAY CLUB’S WIRELESS. 
Father Degen, who has just opened a 
Sunday night club at Coalville, Leicester- 
shire, has hit upon wireless as one of the 
incentives to membership. By means of 
broadcast concerts, books, and dancing, 


he hopes to keep the Coalville youth off ` 


the streets and to provide them with 
healthy recreation. 
260 


DEATH OF ADMIRAL BULLARD. 
. By the sudden death, on November 
24th, of Rear-Admiral W. H. G. Bullard, 
chairman of the U.S. Federal Radio 
Commission, American’ wireless has 
suffered a severe loss. For more than 
fifteen years Admiral Bullard had con- 
fined his work almost exclusively to radio 
coinmunication, having been the first 
ee ees at the U.S. Naval Station, 
AA, — 
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ATLANTIC WIRELESS ANNIVERSARY. 

Monday, December 12th, marked the 
twenty-sixth anniversary of Senatore Mar- 
coni’s reception of the first Transatlantic 
wireless signal. 

o000 
WIRELESS DEVELOPMENTS AT 
CROYDON. 


One of the most interesting features of 
the improved air port which is being 
busily prepared at Croydon is the new 
control tower, a photograph of which 
appears below. The tower contains the 


WIRELESS GUIDE FOR AIRCRAFT. | 
The new control tower at Croydon Aero- 


drome, showing the wireless mast. 
Continuous watch will be kept in order 
that distant aircraft can always obtain 
their bearings by reference to the Croydon 
transmissions. 


wireless telephony and direction finding 
equipment which will be used to control 
the movements of: aircraft-over consider- 
able distances, especially during fogs, 
„when pilots have to rely solely on wire- 
less to guide them to their destination. 
It 1s expected that the control tower will 
come into operation before the end of 
January. | 
= 0000 i , 
IS THE P.O. TOO STRICT ? 
An: anteresting magisterial. comment 


regarding the Post Office and the Wire- ` 


less Act was made by the Mayor of 
Penzance when fining Hedley -Watkins 
for installing and working a receiving 


>- set without a licence. 


“I am desired by the bench to say,” 
remarked the Mayor, “ that they consider 
some little time should be allowed by the 
authorities to people who are putting up 
an apparatus in order that they may have 
it tested, before being summoned.” 

0000 


BEAM TO THE FAR EAST ? 

In the annual report of Marconi’s Wire- 
less Telegraph Co., Ltd., the directors 
express the hope that they will soon be in 
a position to make a statement with 
regard to the opening of a beam service 
with the Far East. l 
The beam stations are carrying an in- 
creasing volume of traffic. During the 
week ended December 3rd, 1927, the 


. total number of words carried over the. 


four circuits was at the rate of 34,840,000 


. Words a year, 


onoo 


` CAPTAIN DUNCAN SINCLAIR. 

Friends of Captain Duncan Sinclair will 
be interested to know that he has resigned . 
his appointment as Chief of the Civil 
Aviation Wireless Section, and has now 
taken charge of the radio laboratory of 
the research department of the Igranic 
Electric Co., Ltd , Bedford. 


vooo 


BAD FOR THE FISH. 

The captain of an English trawler 
recently had cause to regret that his ship 
was not fitted with wireless. While on a 
certain fishing ground which was yielding. ` 
large quantities of fish, he encountered a 
French trawler whose captain made imme- 
diate use of his wireless equipment to 
summon the other ships of his fleet. 
Within a few hours twenty other French 
trawlers arrived, and all of them steamed 
away with heavy catches. 

o000 


.- PICTURE TRANSMISSION 
DEMONSTRATED AT GENEVA, 

A demonstration of picture transmission 
by wireless was given to representatives 
of the League of Nations at Geneva on 
December 8th.’ The system employed is 
an adaptation by Captain Fulton of the : 
Thorne Baker process.. For the purposes 
of his demonstration, Captain Fulton had 
both transmitting and receiving apparatoa 
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in full view of the audience, says The 
T'imes correspondent. 

The electrical impulses from the trans- 
mitter were relayed by telephone lines to 
the Geneva broadcasting station, some 
five miles distant, and the signals from 
the station were received in the demon- 
strating hall on an indoor aerial. Under 
their influence the receiver traced with 
striking fidelity a counterpart of the 
original photograph. A portrait of Sir 
Austen Chamberlain, postcard size, was 
broadcast and received in four minutes, 
the middle tones being surprisingly well 


reproduced. 
ooo0oo0o 


YOUR 1928 DIARY. 


The many wireless amateurs who feel 
the need of a pocket compendium of in- 
formation are saved the necessity of 
carrying a more or less bulky tome in 
each pocket by the possession of a 
“ Wireless World Diary and Notebook,” 
the 1928 edition of which has just been 


’ 


Wireless 
World 


published. Among the special features 
are a glossary of technical terms, a list 
of British and European broadcasting sta- 
tions, receiver notes, and modern valve’ 
data. oe 

Copies are obtainable from the leading 


booksellers and stationers, or from the | 


publishers, Iliffe and Sons Ltd., Dorset 
House, Tudor Street, London, E.C.4. The 
cloth edition is 1s., postage ld. extra; 
the leather case edition, with pencil and 
season-ticket holder, is 2s. 6d., postage 
2d. extra. 


oo0°o 
A CORRECTION. 


A regrettable error occurred on page 635 
in The Wireless World of November 9th, 
1927, where in the wiring plan of the 
Super Seven I.F. unit the leads K and M 
are incorrectly marked. M should apply 
to the leads joined to I.S. tags of the 
H.F. transformers and K to the lead 
joined to the O.P. of the left hand trans- 
former. 
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WIRELESS AT 


WESTMINSTER. 
(From Our PARLIAMENTARY CORRE 
SPONDENT. ) 


> 


The Transatlantic Telephone. 


In the House of Commons last week 
the Postmaster-General, in reply to Col. 
Woodcock, said that the number of wire- 
less telephone calls between Great Britain 
and the United States during September 
was 148; October, 162; and November, 
202. The present revenue approximately 
covered working costs, but not interest, 
depreciation, and amortisation. 

cooo. 


Amateur Wavelengths. 


Replying to Mr. Ramsden, who asked 
a question relative to amateur wireless 
workers, the Postmaster-General said 
that there had been no recent change in 
the wavelengths allocated to experimental 


“wireless stations. 


“MUSIC FROM THE ETHER.” 
Professor Theremin’s Recital at the Albert Hall. - 


HE descriptions in the lay Press of Prof. Theremin’s , 
apparatus have no doubt given sufficient clues. for wireless 
enthusiasts to form a shrewd guess as to the contents of his 
and those who attended the concert demonstra- 
tion on December 12th heard sounds during the preliminary 
adjustment of the apparatus which are all too familiar to 


iad 


“ magic box, 


broadcast listeners. 


In contrast to the Press notices, Prof. Theremin’s lecture, a 
translation of which was read by Mr. Edwin Evans, was devoid 
of any attempt to create an atmosphere of mystery. 


did he fully explain the prin- 
ciple of the instrument, but 
also its relation to music, 
and his discourse showed him. 
to be something of an artist 
and idealist as well as a 
physicist, 

The photograph shows Prof. 
Theremin before his apparatus. 
The. rod on the left is con- 
nected to a source of electrical 
oscillations whose frequency is 
determined by the capacity to 
earth of the rod. By moving 
the hand in the vicinity of the 
rod, its capacity is changed, 
thus varying the frequency or 
pitch of the electrical oscilla- 
tions, which are reproduced by 
a series of loud-speakers. The 
whole of the audible range of 
sound frequencies may be 
covered by moving the hand 
through a distance of two or 
three feet from the rod. 

On the right-hand side of the 
cabinet in the photograph is a 
metal loop, the capacity of 
which is varied by the left hand 
of the performer. This is a 
volume control which has no effect 
on pitch, but which varies the 
sound output from zero to the 
maximum attainable by raising 
the hand out of the ring for a 
distance of twelve or eighteen 
inches, Prof. Theremin did not 


influences the pitch 


of this journal. 


Not only 


Prof. Theremin with his apparatus; the vertical rod on the left 


right controls volume. 


of sound produced, while the loop on the . 


explain the principle of the volume control, but one method. 
would be to cause the change in capacity of the ring to vary 
the anode current of a valve from ‘which a variable grid bias 
to control the amplifying valves could be derived by a circuit 
of the type described on page 719 of the November 23rd issue 


Having demonstrated the variation of pitch and volume, 
Prof. Theremin went on to show that the timbre could be 
altered by the introduction of suitable harmonics, and_ the 
tones of the violin, ’cello, and 


human voice were successfully 
. simulated. This is by no means 
new and was demonstrated with 
electric apparatus by Helmholz. 
© The skill’ of the performers 
was remarkably high; the in- 
‘ttonation was: good, and vibrato 
effects were easily obtained. 
The musical items chosen were 
- simple, however, and of a char- 
acter which showed none of the 
` defects of the instrument. The 
most important limitation is the 
glissando effect, or sliding from 
one note to the next, which is 
inevitable, since the hand can- 
not move instantly from one 
position to another. Judicious 
use of the volume control be- 
tween notes can remedy serious 
defects of phrasing, but a rapid 
staccato passage world be 
' physically impossible. 
| Prof. Theremin suggests that 
a much greater freedom and 
range of expression is per- 
mitted the artist if he can be free 
-from material contact with his 
instrument; but it is donbtful 
if such a limitation is felt by 
the ‘expert instrumentalist after 
long practice, and the new 
‘ musical box” will rather 
tend to fetter musical expression 
so long as it is impossible to 
obtain such essential effects as 
staccato and a good “attack.” 
i . F. L. D. 
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SCREENED VALVE FIVE. 


Further Constructional Details and Operating Notes. By F. H. Haynes. — 


(Continucd from p. 781 


AST week the general circuit principles of the H.F. 

`~ and L.F. amplifier were discussed, with particular 

reference to the earthed mid-point on the binocular 

coils used in the screened valve H.F. stages, the method 

of critically adjusting the potential of the screening grid 

thus providing a control of the operation of the valve, the 

use of a single H.T. potential, and the introduction of 

a push-pull output amplifier. Continuing, it only remains 

now to make mention of certain practical points of con- 
struction. 

The first step is the linking together of the two tuning 
condensers in the manner already described. Next, the 
baseboard and panel are constructed, the former from fin. 
planed mahogany or oak. To provide the required width 
so as to sufficiently space the L.F. equipment from the 
H.F. stages, it may be necessary to build the baseboard - 
from two boards glued together. If oak is used it should 
be thoroughly seasoned, or it may warp in spite of the 
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of previous issue.) 


regard to one very important point. For clearness in the 
practical wiring diagram spacing between the various 
leads is essentiai, though the wires running beneath the 
baseboard, which are, of course, only battery and earth 
leads, must be run side by side, and, so far as possible, 
bunched by binding together at intervals with, say, No. . 
28 tinned wire soldering the loops along a bare piece 
of No. 20, running in the wiring and connecting: to the 
screen. Ior this reason finer wire than is usual may be 
used for the general connections, such as No. 24 tinned 
Wire In sleeving. : 
Coming, now, to the operation of the set, one should 


carefully go over and verify all.leads before inserting the 


valves joining up the L.T. first, so that with the filament 
on there will be no danger of contact with the H.T. poten- 
tial. The valves actually used were the Osram S 625, 
followed by a D.E.5B_ detector, D.E.5 and two 


D.E.5A.s in the push-pull output stage. Other valves of 


`- 


The H.F. transformers are elevated so as to render the screening more effective and to give better access for removal. Detalls of 
the detector stage wiring can be examined in this illustration. g , 


din. battens. Complete constructional details of the 
screen are given, and, unless one is experienced in metal 
working, it is best purchased already made up. Several . 


of the leads within the H.F. stage are fitted prior to- 


setting up the screen in position. As the screen has, prac- 
ically, only two sides, it is not sufficiently rigid to sup- 
ne the H.F. valves, and 50, by clamping down the 
eee OF. two of the bridging condensers under its 
pf os linking across between screen and terminals with 

rass strips or suitable tags, and with the condenser 


f . e i . ° 
aces hard against the screen, a substantial bracketing is 
obtained, . 


On ‘the general wiring little need be said’ except with 
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approximately similar characteristic to these, though more 
economical in filament current, can be readily selected, 
the detector valve being of only moderate impedance, such 
as a typical H.F. valve, the first L.F. being of the 7,000 
to 10,000 ohms class, and the push-pull L.F. valve 3,000 
to 8,000 ohms. | 

If a gramophone pick-up is available, it is as well to 
check the performance of the L.F. amplifier and suitably 
adjust the biassing potentials before bringing the H.F. 
-into operation. Its connections are made at the junction 
between the grid cells and one of the sockets of the third 
coil holder. ‘As the filament current of the S.625’s is 
considerable, one should. introduce these valves, turning 


~* 
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Screened Valve Five— 7 

the filaments up to full brightness while still testing the 
L.F. amplifier. Coils covering the normal broadcast band 
are now inserted. As regards the aerial circuit, commence 
with the tight coupling, producing by the maximum 
number of aerial turns. For a start the two intermediate 
tuning condensers are set to exactly coincide. With an 
H.T. voltage of 130 to 150 the „variable resistance used 
to control the screen potential is set to a moderately high 
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duce a negative resistance effect giving rise to regenera- 
tion in the same manner as the application of reaction. 
This point is passed through as the value of the resistance 
is increased, after which the circuits cease to oscillate. If 
everything is correct as regards wiring, the local and high- 
power stations will at once be received at considerable 
strength, and, if the aerial is a large one, tuning will be 
flat. Before reducing the number of turns, however, 
it is worth while trying reception round the dials, and 
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Practical wiring diagraph. All battery leads‘are bunched together so far as possible to prevent radio-frequency pick-up. 


value estimated at some 20,000 ohms so as to produce 
an appreciable drop in voltage. Thus the screen volts 
may be brought down to some 7o or 80, the value being 
judged by performance rather than measured. 
not be overlooked that for certain voltage differences be- 
tween screen and anode an operating ‘point on the valve 
characieristic will be obtained where the valve will pro- 


It must | 


with the screen voltage control set to the maximum signal 
position, two or three, stations will be received full blast 
during the evening with a reasonable aerial on almost 
all dial positions. As the performance of the ‘amplifier 
varies with the inductance-capacity ratio of the tuned 
circuits, the continuous contro] of amplification afforded 
by the screen volts control proves exceedingly useful. 
B 28 
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For ease of following the leads are shown spaced. Actually they should be bound together arouad a screen-connected carth wire. 


The problem one now encounters owing to the enor- 
mous amplification is rather one of selectivity than sen- 
sitivity. Turns are, therefore, removed cautiously from 
the aerial circuit up to the point where the selectivity, as 
indicated by the tuning dials, appears to be the same 
on the aerial as on the intermediate amplifier. Taken 


beyond this point, the selectivity is only slightly improved 
and the station-getting properties of the receiver reduced. 

‘It: was found in the particular instrument constructed 
that the setting of the linked condensers exactly corre- 
sponded, though tests should be made while tuning to a 
distant station. By loosening the grub screw and attach. 


B 29 


Another view of the finished set. 
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Sereened Valve Five— 
ing an old type dial to the projecting end of the spindle, 
separate control of the condensers is obtained for deter- 
mining the best setting.! The effects of such consider- 
able H.F. amplification have already been referred to by 
way of H.F. oscillation in the L.F. amplifier reaching 
the loud-speaker leads. Although the output terminals 
may be directly earthed, it is advisable to avoid running 
the loud-speaker circuit near the aerial or earth wires. 
A single voltage A.C. battery eliminator has been used 
with the set without difficulty. If ‘‘ motor boating ” 


should be experienced, the customary method of introduc- 


ing anode resistances into certain of the H.T. distributing 
leads beyond the point of connection of the large reser- 
voir condenser and the providing of other shunt condenser 
circuits on the anode end of these resistances should be 
tried first in the detector and then in the first L.F cir- 
cuits. Owing to the many contacts, intermittent connec- 
tion at the pins of the H.F. valves is not impossible. 
As a disconnection may not prevent the set from still 
functioning, and only impair its performance, the fitting 
of the valves in their holders should be watched. For local 
station reception the H.F. valves can be switched off by 
the filament resistance and the aerial transferred to the 
terminal of the third tuning condenser passing through a 


1 The value of the intermediate tuning condensers has been 
given in error as 0.0003 mfd. The condensers actually used, 
however, are of 0.00025 mfd. capacity. 


ALLOCATION OF WAVEBANDS. 
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0.0003 mfd. condenser if the aerial is large. As the 
L.F. volume control has no ‘‘ off ’’ position it should not 
be introduced into the circuit until the preliminary tests 
have been completed. | 

Cabinet design is not discussed. A cabinet can be con- 
structed or purchased to suit the overall dimensions. The 
use of a complete copper foil lining is recommended to 
eliminate direct pick-up from the local station. Good elec- 
trical contact should be provided along all edges of the 
screen. 

It might be suggested that, owing to its comparatively 
recent introduction, the present screened grid valve may 
be further improved. True, the grid plate capacity, still 
present, may be reduced, and valves may become avail- 
able with new types of filaments.. The present valve, 


‘ however, is capable of such remarkable performance that 


for some while, and with present circuit systems and ap- 
paratus, better performance is scarcely called for. It has 
other applications, and with grid-plate capacity re- 
moved the possibilities of short-wave H.F. amplifier 
design are not being overlooked. Used in the intermediate 
amplifier of a superheterodyne, it should be capable of 
improving performance with simplified construction and 
giving amplification without bordering on regeneration. 
For the construction of wavemeters and other calibrated 
oscillating circuits, the removal of grid-plate capacity 
restricts feed back to that which is introduced into the 
circuit and is controllable, suiting it, in addition, there- 
fore, to many applications in the laboratory. 


Agreed on at the International Radiotelegraph Conference at Washington. 
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Metres. kC. 

3,000-30,000 (100-10) Fixed stations; point-to-point services. 

2,725-3,000 (110-100) Point-to-point and mobile services. 

2,400-2,725 (125-110) Mobile services. 

2,000-2,400 (159-125) Maritime services. Public correspondence 
only. , 

1,875-2,000 (160-150) .. Mobile services. 

1,550-1,875 (194-160) .. (a) Broadcasting; (b) Point to point; (e) 
Mobile ; subject to agreement with regard 
to broadcasting stations already working on 
wavelengths above 1,000 metres. Regional 
agreements will respect the rights of one 

- i another in this band. 

1,050-1,550 (285-194) .. (a) Mobile; (b) Point to point; (c) Broad- 
casting, subject to regional modification as 
follows: Europe. (a) and (b) for aircraft 
services only; (c) 1,050-1,200 metres 
(285-250 KC.), point to point, not for general 
public correspondence, 1,340-~-1,550 metres 
(224-194 kC.), broadcasting. Other Regions. 
(a) Mobile, ex¢ept commercial ships; (b) 
point to point, aircraft only. (c) Point to 
ooint, not for general public correspondence. 

50-1,050 (315-285) - Radio beacons, 

850-950 (350-315) . Aircraít service only, 900 metres being the 
International aircraft wavelength for 
calling and listening. 

830-850 360-350) e. Mobile. Not for general public correspond- 
enre. 

770-830 (390-360) .. (a) Direction Finding: (b) Mobile where it 
does not interfere with D.F. 

650-770 (460-390) e. Mobile stations. 

620-050 (485-460 ee Mobile, except damped waves and radio 
telephony. l 

580-620 (515-485) .. Mobile, 600 metres is the wavelength for 

' Intemational ship trafic and distress 
signals. May be used for other purposes 
when it will not intertere with calling. 

545-580 (550-515) .. Mobile, except damped waves and radio- 
telephony (not for general public corres- 
pondence). 

230-545 (1, 300-550)... .. Broadcasting, Mobile services may use this 
waveband provided that they do not 
interfere with the broadcasting service. 

. 200-230 (1,500-1,300) .. (a) Broadcasting. (b) Mobile, on 200 metres 


(1,364 kC.) only. 


Metres. RC 
175-200 (1,715-1,500) 


252-256 ul 1°900-11,700) 
24.4-25.2 12/300-11,900) 


Mobile services. 


150-175 - (2,000-1,715) .. Mobile, fixed and amateurs. 
133-150 (2,250-2,000) .- Mobile and fixed stations. 
. 109-133 (2,750-2,250) .» Mobile stations. 
105-109 2,850-2,750) .. Fixed stations. 
85-105 (3,500-2,850) -- Mobile and fixed statiors. 
75-85 (4,000-3,500) .. Mobile, fixed and amateurs, 
54-75 (5,500 -4,000) Mobile and fixed stations. 
52.7-54 (5,700-5,500) .. Mobile stations. 
59-52.7 (6,000-5,700) .. Fixed stations. 
48.8-50 (6,150-6,000) . Broadcasting. E 
45-48.8 (6,675-6,150) .. Mobile stations, 
42.8-45 (7,000-6,675) .. Fixed stations. 
41-42.8 (7,300-7,000) .. Amateurs. 
36.6-41 (8,200-7,300) .. Fixed stations. 
35.1-36.6 (8,550-8,200) .. Mobile stations. 
33.7-35.1 (8,900-8,550) .. Mobile and fixed stations. 
31.6-33.7 (9,500-8,900) Fixed stations. 
31.2-31.6 (9,600-9,500) Broadcasting. 
27.3-31.2 (11,000—9,600) .» Fixed stations. 
26.3-27.3 (11,400-11,000) .. Mobile stations, 
25.6-26.3 (11,700-11,400) .. Fixed stations. 
.. Broadcasting. 


Fixed stations. 


23.4-24.4 (12,825-12,300) . Mobile stations. 

22.4-23.4 (12,350-12,825} .. Mobile and fixed stations. 

21.4 22.4 (14,000-12,350) .. Fixed stations. 

20.8-21.4 14,400-34,000) .. Amateurs. 

19.85-20.8 15,100-14,400) ..: Fixed stations. `. 

19.55-19.85  (15,350-15,100) ... Broadcasting. 

18.3-19.55 (16,400-15,350) .. Fixed stations. 

17.5-18.3 (17,100-16,400) .. Mobile stations. 

16.9-17.5 (17,750-17,100) .. Mobile and fixed stations, 

16.85-16.9  (17,800-17,750) .. Broadcasting. 

14.0-16.85 (21,450-17,800) .. Fixed statiuns. 

13.9-14.0 (21,550-21,450) .. Broadcasting. 

13.45-13.9 (22,300-21 550 .. Mobile stations. 

13.11-3.45 (23,000-22,300) .. Mobile and fixed stations. 

10.7-13.1 (28,000-28,000) .. Not reserved. i 

10.0-10.7 (30,000-28,000) Amateurs and experimenters, 
5.35-10.0 (56,000-30,000) .. Not rese F 
5.0~5.35 (60,000-56,000) ..- Amateurs and experimenters. 

Under 5.0 -.- Not reserved. 


(over 60,000) . 
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Potters Bar. 


The exposure of secrets always involves 
discomfiture for somebody, so I am not 
surprised that the B.B.C. has been a little 
“terse ” on the question of the Potters 
Bar rumour. What they should remem- 
ber is that the public has eyes as well as 
ears, and that the strain of trying to 
hear 5GB has not intensified the aural 
faculties to the detriment of the visual. 

If, then, there are secrets to be kept, 
the B.B.C. engineers should make their 
peregrinations into the country in a plain 
van, even at the risk of vulgar deduc- 
tions. If they choose to sport the Cor- 
poration’s monogram they need not ex- 
pect that the bucolic mind will merely 
associate them with, say, a movement to 
“ Build Bonny Cows.” 


0000 


The Mobile Transmitter. 


It is difficult, of course, to disguise 
the functions of the three-kilowatt mobile 


transmitter with which the B.B.C. has: 


been exploring the possibilities of the 

northern side of London. I believe that 

they are now at the end of their search. 
0000 . 


Call Signs and Sentiment. , 
Whether or not the new London 
regional station will assume the familiar 
2L0 call sign is a question which cannot 
be answered at present. It is rather sur- 
prising how much sentiment can cluster 
round such matters. 
vincial stations exist in the popular 
imagination as call signs, and to change 
their signs would seem to many people 
like calling cheese chalk. An exception 
_ occurred, I believe, at Birmingham, 
where the old 51IT was generally regarded 
as having too much of the ‘‘It’’! 
0000 os 


Bravo, 58W ! | e 2 

From a state of intangible uncertainty 
5SW has now definitely emerged into the 
province of regular transmitters. This 
important step, taken at the beginning of 
last. week, should go far towards satisfy- 
ing the Dominions that the Mother Coun. 
‘try is making a detenmined effort to be 
heard. The transmissions, are daily— 
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Most of the pro- 


By Our Special Correspondent. 
The B.B.C. Van.—5SW Really Starts.—What of 5GB?-—Continental Listeners.—In India and 
South Africa.—Bournemouth’s Farewell. 


FUTURE FEATURES. 
London and Daventry (5XX). 
Dec. 25TH.—Augmented Military 

© Band and Vocalists. 
Dec. 26TH.—Star Variety Pro- 
gramme. 
Dec. 27TH.—Variety Programme. 
Dec. 28tTH.—Harry Lauder. 
Dec. 29TH.—Military Band Concert 
and Vocalists. 
Dec. 30rH.—Symphony Concert. 
Dec. 31st.—Reminiscences of 1927. 
Watch Night Service from 
York Minster, with an address 
. by the Archbishop of York. 
Daventry Exp. (5GB). 
Dec. 25tTH.—Albert Sandler and the 


Grand Hotel, Eastbourne, Or- 


chestra. 
Dec. 261H.—Symphony 
from Birmingham. 
Dec. 2711.—Variety Programme. 


Concert 


_ Dec, 281H.—Military Band Concert. 


Dec. 291rm.—‘‘ The Lost Silk Hat,” 
a play by Lord Dunsany. 

Dec. 301TH.—International 
Quartet. 

Dec. 3lst.—Wireless Favourites of 
1927.. Watch Night Service 
from York Minster, with an 
address by the Archbishop of 


York. 
Cardiff. 
27711, — ‘‘ Smilestones,’’ a 
Christmas Radio Revue. 
Manchester. 
S0TrH.—Play Night: ‘‘ Fan- 
tasy,” a new Lancashire 
Comedy, by J. C. Spence; 
“ Thirty-one,” a new play by 
H. W. Twyman. - 
Newcastle 


String 


DEc. 


Dec. 28ru.—“ ’Tilda’s New Hat,” 


` a play in one act, by George 
Paston. l 
Aberdeen, 


Dec. 29rrr.—‘‘ Deeside,” its music, . 


legends and humour. 


- Deo. 3lst.—Hogmanay Night. 


- Belfast. : 
Deo. 271mm.—British Music—Pu cel] 
to Holst. i “SS 
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from 12.30 to 1.30 p.m. and from 7 p.m. 
to midnight (G.M.T.), and consist of the 


ordinary programme from 5XX. The 
wavelength is still.24 metres. 
(0000 
A Good Start. 
Satisfactory reports have already 


reached Savoy Hill from Australia, the 
very first programme being received at 
such strength that 2FC was emboldened 
to re-transmit it in its entirety ! 

The evening- programme was less satis- 
factory so far as Australia was concerned, 
nothing stronger than R4 being reported 

60000 z 


Pleasing Everybody. 


At the time of writing no reports have 
come in from the other Dominions and 
Colonies, and this bears out the view 
that special arrangements as ‘regards 
‘time and wavelength may be necessary 
for each country. If the Empire is to 
be served, it must be served as a whole: 
anything savouring of preferential treat- 
ment for one particular Dominion must 
be avoided. a 

No doubt due recognition will at first 
be given to the technical vagaries of the 
short wave, but in time those portions of 
the Empire which have hitherto been 
unprovided, will want to know the reason 
why. . India, it appears, has never 
heard SSW, though 2NM on a slightly 
higher wavelength was picked up with 
rejoicing in Bombay. 

0000 


A Preliminary Breakdown. 


It was a pity that the Chelmsford 
aerial went wrong on the second day of 
the new experiment, necessitating a close- 
down. But the Colonies have waited so 
long that it must now be difficult to 
strain on their patience! And, anyway, ` 
the station resumed working on Wednes- 
day. | l 


.0000Ọ 


Wake Up, 5GB ! : 
5GB is a little slow with its long. 
promised power increase and change of 
aerial. The engineers: now tell me that 
the adoption of the new aerial may not 
coincide with the increase in power ; .most 
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probably the new aerial will be tried on 
the present output of 24 kilowatts. This 
will come about before Christmas. 
When the improvements are completed, 
it is expected that 5GB’s “‘ service area ” 
will cover a radius of some 75 miles, 
which just includes London. At all 
events, the Birmingham crystal . user 
should be satisfied, and if the B.B.C. 
can achieve this happy consummation 
they will feel ready for anything! A 
subsidiary aim of.the present tests is to 
secure equable distribution of signal 
strength, a highly desirable attainment. 


oo0oo0oo0o 
Listeners on the Continent. 


The identification of distant stations, 
which is arousing so much discussion in 


the columns of Zhe Wireless World, is 


causing interest but not excitement 
among officials of the B.B.C. 

As regards British stations the ques- 
tion of identification chiefly concerns 
foreign listeners, and these, according to 
Savoy Hill records, are not a numerous 
class. Since the Continental broadcast. 
ing boom, the birth of so many new sta- 
tions has rather diminished the keenness 
for British transmissions which prevailed 
two years ago, 

The only British station which appears 
to excite attention is 5XX, still a 
favourite with listeners in France, Bel- 
gium, and Holland and Denmark. 

oo00°0 


Gratitude. 
After having heard a performance by 
the Newport Choral Society, broadcast 
from the Cardiff station, a listener sent 
the conductor of the society the price of 
two tickets to mark his appreciation of a 
performance which broadcasting had 
enabled him to hear without leaving his 


own fireside. 
0000 


Mabel Constanduros. 

“ Heart’s Desire,” a comic opera by 
Mabel Constanduros, wil] be relayed from 
Birmingham through 5GB on January 
5th. Olive Groves and Harold Kimberley 
are among the artists taking part. 

o0o000 
Impasse in France. 

French broadcasting developments are 
worth watching. During the past fort- 
night the situation has changed from good 
to bad in an extraordinary fashion. 

At first it appeared that France was to 
have an imposing regional broadcasting 
system before the end of 1930. To enable 
this to be brought about, M. Bokanowski, 
the Minister of Commerce, announced 
a scheme of taxation whereby the annual 
licence fee would be increased from one 
to ten francs. Now the Chamber has 
shelved the issue, and as M. Bokanowski 
states that he has no money, either for 
the project or for the payment of 
authors’ and composers’ rights, the prob- 
ability is that France, far from owning 
a regional scheme, may soon be denied 
most of the broadcasting stations now in 
operation ! 

It is difficult to imagine that French 
listeners will consent to this state of 
affairs. 


- must be at home. 
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Which is “ Radio Night”? ; 

Owing to the demands of modern 
civilisation, most of us have to live ac- 
cording to time-table. We bathe the dog 
on Tuesday, fetch back the accumulator 
on Wednesday, and so on. Arguing on 
these lines, American broadcasting inter- 
ests have come to the conclusion that 
specially good programmes should be put 
out on Monday because Monday night is 
“radio night.’ 

Monday night, they state, is the 
poorest night for theatres and other 
places of amusement. Therefore, if the 
people are not in the theatres, the 
“ movies,” or kindred institutions, they 
Therefore they are 
“listening-in on their radios.” Q.E.D. 

oo0oọ 


Indian Broadcasting Criticised, 

` Not all criticism converges on Savoy 
Hill, and it may interest the B.B.C. to 
know that other broadcasting concerns 
are now “ getting it in the neck.” 
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LISTEN FOR 5SW 


Shortzwave enthusiasts should į} 
make a point of picking up the 
transmissions from the Chelmsford 
Experimental Station on a wave= 
length of 24 metres. 


The time schedule is 12.30 to 
1.30 p.m, and 7 p.m. to midnight 
(G.M.T.). The programmes are 
relayed by line from London and 
consist of the ordinary trans= 
mission from 5XX. 
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In the Zndian Radio Times there is a 
pathetic plea on the part of the Indian 
Broadcasting Company. | ‘‘ What do 
listeners want?” is their plaintive cry, 
and they proceed to print copies of letters 
which go to show that residents in India 


` are just as hard to please as the denizens 


of Bolton and Glasgow. 

“ Can’t you give us greater variety? ” 
says one writer; but another remarks : 
‘‘ Just as you get to appreciate a singer's 


style he stops and something else starts.’’’ 
0000 ; 


In South Africa, 

Meanwhile, the African Broadcasting 
Company is being strenuously attacked 
on the score that it does not spend 
enough money. One journal is ‘‘ amazed 


that absolutely nothing is being done” - 


to bring about an improvement. 

I; think that Mr. Augustine Birrell’s 
remark concerning minorities also applies 
to broadcasting organisations. They 
always suffer; it is the badge of their 
tribe. 


¢ 


0000 


Bournemouth’s Farewell. | 

To mark the finish of Bournemouth’s 
work as a mam station, a farewell con- 
cert is to be given by the station orches- 
tra on December 30th, under the title 
“ Ring Out the Old, Ring In the New.” 
Bournemouth listeners will that evening 
have the opportunity of hearing many old 
favourites who have given them so much 
pleasure in the past. Eda Kersey will 
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be heard in Wieniawski’s ‘‘ Romance and 
Finale’ from the Concerto in D minor 
for violin and orchestra. Helena Millais 
will give some ‘‘ Fragments from Life ” 
and ‘‘ Our Lizzie.’ Winifred Cole, the 
Bournemouth contralto, will sing the 
scena, ‘‘Fia Dunque Vero?” (‘‘ Can it 
be true, then? ”), by Donizetti, and three 
songs by F. Keel. Another popular 
Bournemonth singer, Reg. Attridge (bari- 
tone), will sing Rutland Boughton’s 
“ Faery Song” . fram “The Immortal 
Hour.” The station chorus, accompanied 
by the orchestra, will render selections 
from Elgar’s ‘‘ The Bavarian Highlands.” 


O000 .- 


Two Famous Pianists 


Maurice Cole is to play Mendelssohn's 
piano works at 2LO throughout the week 
beginning December 26th; while on 
December 28th Mrs. Norman O’Neill will 
give a recital of Schumann’s piano com- 
positions. Students of Mendelssohn and 
Schumann should make a point of hear- 
ing these interpretations. 

: - 0000 


A “Laughter Tourney.” 
Sir James Taggart, K.B.E., who was 


Lord Provost of Aberdeen during the 


war, and who is one of the outstanding 
personalities in the North of Scotland, 


may claim to be ‘the originator of the 


“Laughter Tourney.” On many occa- 
sions he has engaged in story-telling com- 
petitions with various opponents on 
public platforms, the palm being given 
to the raconteur who raised most laughter 
from the audience. Sir James undertakes 
the humorous aspect of the “Deeside 
Programme ’’ from Aberdeen on Decem- 
ber 29th. -The musical side of the pro- 


gramme is in the capable hands of Alec. 


Sim (violin) and R. E. Anderson (bari- 
tone), and legend is supplied by Mr. 
G. M. Fraser, the well-known authority 
on Deeside folk-lore. 

-0000 


Poetry. l 
For much of the poetry of to-day the 


microphone and the megaphone seem to 


be more appropriate vehicles than the 
printed page. This opinion is not affected 
by a perusal of ‘“‘Close Downs: and 
Other Poems,” by Ida Mary Down- 
ing “(Birmingham : Cornish Brother, 
Ltd.), comprising a large amount of blank 
verse read by Mr. Percy Edgar from 
5IT. The palpable sincerity of their 
author, aided by the elocutionary talent 
of Mr. Edgar, has doubtless won for 
these poems a measure of approval among 
listeners, but whether they will charm the 
reader is another matter. Redundancies 
like ‘‘ dusky twilight ” and ‘‘a dead and 
lifeless thing,” clichés like ‘‘ wondering 
awe’? and ‘“‘the golden glow of sun- 
set,’ may miss the ear; they do not 
escape the eye. 

In some of the poems the writer has 
risen above triteness; but too often one 
feels that, to use the poetess’s own 
words : : 

‘« —..- what should. be a reproduction of 
the best | 

Falls somehow short in 

design.” _ 
B 32 
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Correspondence should be addressed to the Editor, “ The Wireless World,”’ Dorset House, Tudor Street, F.C.4, and must be accompanied by the writer’s name and address, 


IDENTIFYING FOREIGN STATIONS. 


Sir,—With reference to your remarks on the above subject, I 
am interested in any movement regarding the standardising of 
call signals, having experienced great difficulty in this direction. 
From practical experience I think that by far the best way of 
announcing a station so that all countries will recognise it is 
to cut out all codes and unnecessary words and in a short, terse 
manner give the name of the station. For example, ‘ Hallo, 
Oslo,” ‘‘ Hallo, Hamburg,” ‘‘ Hallo, London,’’ without any 
other words which divert your attention, given after every item 
or every two or three items would be most helpful. 
- Phonetically, hallo and the name of the various stations sound 
very much the same in most languages and can easily be 
identified. Where there are more than one station to a town, 
as, for example, Daventry and Berlin, the name can be given 
followed by their call-sign, as, for example, ‘‘ Daventry, 5XX,”’ 
“ Berlin, Koenigswusterhausen.”’ FRED D. SNOWBALL. 

Jarrow. . 

December 8th, 1927. 


Sir,—While I agree that a more definite means of identifica- 


tion of the many European etations would be appreciated by- 


DX enthusiasts, yet 1 feel that such a means must not be 
brought about to the detriment of the programme. It is only 
fair to bear in mind the fact that the transmission from one 
articular station is primarily intended for the enjoyment of 
listeners in the area seryed by that station. 'To those people 
frequent announcements are unnecessary. Apart from their 
superfluity, they are undesirable, as they spoil the continuity and 
`~ detract from the artistic merit of the programme. Surely the 
nearer broadcasting is to the actual performance, the more hold 
* it has upon the listener. 
hear, automatically repeated, that one is listening to ‘‘ 5GB, the 
Daventry Experimental Station, transmitting at a frequency of 
610 kC. on a power of 14 kW.’’? i : 

For broadcastirg to develop into a serious rival of concert 
and theatre-going, the illusion must be kept up as far as pos- 
sible. For this reason I feel that your suggestion for the in- 
stallation of an automatic repeater, similar to that used by the 
Parisian telephone service, would not be popular if brought 
into operation. 

From the above remarks it may appear that ‘‘ reaching out ” 
holds no fascination for the writer. The contrary is the case. 


Personally, I think that, since the introduction of the inter- 


nationally agreed frequencies, identification is not nearly so 
difficult. 
should be almost sufficient for the DX enthusiast, for with 


‘ne modern type of set, such as the ‘‘ Regional,” with sharply | 
tuned circuits employing 8.L.F. or log-mid-line condensers, | 


calibration can be made with a high degree of accuracy. As a 
further guide, one can usually get some idea of the nationality 
from speech, which occurs at fairly regular intervals. With 
a very rudimentary knowledge of languages, it is fairly easy to 
recognise the difference between the commonest of the Euro- 
peans—French, German, Spanish, etc. This evidence, coupled 
with that of the list of frequencies of all the stations, which 


can be readily obtained in World Radio, ie often enough for 
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What could be more banal than to - 


The fact that each station has an allotted frequency ` ee 
_ dials. 


une to form a very good idea of the identity, especially as fairly 
detailed programmes are also available in that paper. 

Call signs should be given in between definite sections of 
a transmission, or in transmissions where continuity and artistic 
merit are not of primary importance; but please do not let 
us have them between each item. A. SMITH. 

Leicester, December 12th, 1927. 


Sir,—I see in the Dec. 7th issue that you invite comment on 
your recent Editorial on the identification of stations. May I, 
therefore, as an old and appreciative reader give my opinion, 
which, incidentally, is shared by members of my immediate 
family circle, amounting in all to some ten or twelve adult 
listeners? 

I read your suggestions with consternation and genuine alarm. 
I tried to imagine the effect on my mind of listening for five, 
ten, or twenty minutes to an item, the interval being filled 
up by a mechanical contrivance causing my loud-speaker to 
inform me that ‘‘ This is 2LO, the London station, calling ” or 
“This is 20L, the Timbuctoo relay, calling,” for about two | 
or three minutes or so until the next item was due to be 
broadcast. I am afraid such a procedure would convert me 


- from a serious listener into an irresponsible knob-twiddler. 


As it is, what do you suppose I do when in the middle of a 
pleasant little item by the Daventry quartet, shall we say, the 
music fades away and is replaced by the scream of that 
accursed ‘‘tuning note”? I step on my distant control switch 
and promptly close down, gnashing my teeth and foaming at 
the ‘mouth. But, all joking apart, what purpose does the 
‘tuning note’’ serve? And what purpose would be served by 
any adoption of special repeater signals to “facilitate ” 
identification of foreign stations—which, I suppose, would mean 
every station, since one’s own Iccal station is a “ foreigner ” 
to someone a hundred miles away? K 

The only result I can see would be to hammer another nail 
into the coffin of. those who listen—as distinct from those who 


. twiddle and disturb the poe of the ether by their twiddling— 


and encourage lazy, slack habits in all of us. Wireless should 
not, in my opinion, be made too easy. If a man wants some- 
thing in addition to his local and the experimental, encourage 
him in the idea that to get it will entail, first and foremost, a 
set capable of reaching out effectively, and, secondly, that he 
must learn to search and identify in a scientific manner. 
Nowadays, with straight-line tuners, balanced coils, etc., etc., to 
say nothing of the accuracy with which the majority of reput- 
able stations maintain their wavelength, it is not a difficult | 
matter to calibrate even a set like my own having three tuning 


and patience, is some squared paper, a pencil, and a recent list 
of stations with their wavelengths. 


_. Let me try to give a practical example. A few weeks ago 


I built a four-valve neutrodyne set for a relative. There were . 
two tuning dials. The aerial dial, I knew, would present some 
difficulty as my aerial constants are not the same as those of 
the aerial to which the set was to be coupled. I therefore 
restricted my attention to the tuned transformer circuit. First, 
I carefully tuned in 2LO and 5GB. Then these readings (for 
the one dial only, viz., the transformer tuning condenser) were 


All that is necessary, in addition to a little method ` ` 


828 


plotted on squared paper giving wavelengths horizontally from 
250-500 m. and condenser readings vertically from 0-100. These 
two points were then arbitrarily joined by a straight line and 
extended in both directions. Reference was then made to alist 
of stations and the principal ones of 1.5 kw. and over between 
250 and 500 m. were marked on the graph with fine crosses, a 
ring being made around those of high-power stations which 
would probably present little difficulty in finding. In all nearly 
thirty stations were marked on the graph. Then, starting at 
the top with Vienna, I worked quickly right through the list, 
setting the dial of the condenser controlled by the graph to 
the various settings indicated and rotating the aerial condenser 
dial until the set was in tune. In about twenty minutes I 
had run through my list on this previously untried and un- 
charted set and had located eighteen main stations. Slight 
amendments were made on the chart and eventually a fresh 
graph drawn representing an average result. The main stations 
were then again marked in and al] checked on the receiver with- 
out any difficulty. - The whole thing took just about an hour 
and a half, and the set was calibrated in respect of one dial. 
Reference to programme items or the language used was a useful 
additional check on results, but identification signals were quite 
unnecessary, and judicious listening on the set for a few even- 
ings confirmed the identification of every station received. Once 
that has been done with a given receiver, if the conditions are 
favourable and the station working, there is no excuse except 
slovenly methods for not being able to find one’s way about 
the ether. 

Incidentally, when the set referred to was put on its own 
aerial the prepared graph proved so sure a guide to the user, 
a tyro, once the system of tuning by careful adjustment of the 
calibrated condenser and the slow rotation of the aerial con- 
denser had been explained, that he had not the slightest diffi- 
culty in tuning-in Brunn, Breslau, Toulouse, Hamburg, New- 
castle, etc., etc., much to his astonishment and delight. Now, 
sir, why all this pother about the difficulty of identifying trans- 


missions? I would say, first get a good set and then look to 
your method of tuning. E. H. PALM. 
Ilford. 


December 8th, 1927. 


CHARGING H.T. ACCUMULATORS. 

Sir,—There is a great deal to be said for and against the 
high cost of recharging high-tension accumulators. Five 
shillings is most certainly an outrageous price for an ordinary 
60-volt H.T. accumulator recharge. If five shillings is to be 
the cost of recharging a 60-volt H.T. accumulator it will be 


cheaper for a wireless enthusiast céntinually to buy dry H.T. | 


batteries. The cost of current used in recharging an H.T. 
accumulator is negligible. 

The amount of space taken up by H.T. accumulators in a 
small shop is certainly a very important factor, but it is 
very seldom that a shop has as many as half a dozen H.T. 
accumulators to recharge at once. 

An H.T. accumulator does not require any more attention 
than a low-tension accumulator when on charge, unless the 
cells are unequally discharged, If lamp resistances are used 
it is easier to recharge an H.T. accumulator, because only one 
lamp is necessary, whereas an L.T. accumulator requires 
several lamps in parallel, owing to the higher charging rate 
necessary. 

Very few H.T. accumulators have more than 60 cells, and 
it does not take more than 15 minutes to remove the vent 
plugs and ‘‘top up” the cells. If, as mentioned in Mr. B. 
Curtis Elhott’s letter, the cells are half empty, it shows that 
the acid level has been neglected on previous recharges, because, 
if the vent plugs are intact, no acid level will fall more than 
šin. in three months; therefore, in the case of a very low 
acid level, enquiries should be made in case of the acid 
having been spilt. 

No battery, if topped up before charging, requires topping 
up after charging; if it does it indicates excessive gassing 
during the charge, either by charging at too high a rate or 
overcharging Similarly, no H.T. accumulator ever gets hot 
on recharge. Neither does the rate require adjusting every 
two or three hours, five hours or even more between each 
adjustinent being quite sufficient. Adjustment is only 
necessary in the case where the voltage of the charging current 
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is only a few volts above that of the battery, e.g., a 60-volt 
H.T. accumulator being charged on a 100-volt circuit, the 
voltage of the battery will reach at least 75 when charged, 
therefore the current, when fully charged, will approximately 
be about two-thirds of that at which it started, which will 


not make any serious difference to the battery, except that 


it will take a little longer to charge. 

Ammonia is not necessary to wash away the acid that 
gets between the cells; water is quite sufficient. 

In recharging a battery note should be made to the 
customer as to what attention ‘the battery requires. If the 
battery is already topped up, the cells in an equal state of 
discharge, and in a clean condition, 2s. 6d. should be quite 
sufficient for a 60-volt battery, and other batteries charged 


pro rata. If the battery requires topping up, cleaning, specific 
gravity of the acid adjusted, and in an unequally discharged 
condition, 6d. extra should be charged for each additional 


requirement. It is certainly not fair for a customer who 
takes reasonable care of the above requirements to be charged 
the same as a customer who neglects them all, which is of 
very frequent occurrence. — JOHN A. HOCKEY. 
London, S.E.11. 
December 8th, 1927. 


TELEVISION IN 1910 
Sir,—l enclose a cutting from a provincial newspaper dated 
February 10th, 1910. f 
[copy. ] i 
TRUE COLOUR TELEVISION. 
Remarkable Invention Perfected. 
(From our own Correspòndent.) 


Brussels, Thursday.—Our correspondent has been granted the 
rivilege of seeing ìn operation an extraordinary 
invention which effectively overcomes the problems of ‘“‘ tele- 
vision,” and accurately reproduces over a single electric wire 
any object brought before.the transmitter at the sending station. 
The technical details of the invention, which is the joint work 
of Belgian and German electricians, are being kept secret, 
but the apparatus will be on view at the forthcoming Inter- 
national Exhibition, to be opened here at the end of April. 

The well-known properties of selenium form the basis of 
the invention, and the telegraphed image is reproduced on a 
screen. The image is perfect, not only in outline and general 
form, but in colour and shade. It is, in fact, as though the 
object telegraphed has been transmitted bodily through space. 
It is claimed that distance in no way affects the efficiency of 
the apparatus. ce 


In view of recent correspondence on the subject of television 
I thought this might be of interest to your readers. F. C. 
Liverpool, 
December 7th, 1927. 


COMPONENT DESIGN. 

Sir,—With the designers of modern multi-valve sets per- 
sistently emphasising the necessity for careful wiring, especi- 
ally where wires carrying H.F. currents are concerned, one 
wonders why the British manufacturer has not given more 
thought to the design of his components so that the wiring in 
a receiver may be cut down to a minimum. 

In all modern American receivers the sub-pane]l method of 
mounting components has been adopted and components invari- 
ably have their terminals situated near their bases and the 
wiring carried underneath the sub-panel, thus avoiding the 
necessity of having to dodge in and out amongst the various 
components with connecting wires. Even so with the American 
system quite a number of wires have to be brought through the 
sub-panel to their destinations. | 

If the sub-panel method were adopted for use in this country 
and components, as far as possible, had their terminals under- 
neath their bases, the terminals could be put through the sub- 
panel and serve the double purpose of terminal and mounting 
screw. By the use of this method practically all the wires in 
a receiver could be brought straight from point to point. . 

I think something along this line would be a very popular 
improvement both with designers and constructors. ` 
Selby, R. W. KNEESHAW. 

December 11th, 1927. 
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The following abstracts are prepared, with the permission of the Controller of H.M. Stationery Office, from 


Specifications obtainable at the Patent Office, 25, Southampton Buildings, London, W.C.2, price Is. each. 


Loud-speaker Diaphragms. 
(No. 271,831.) 


Convention date (France): 
1926. 

A double diaphragm D, D’ of the shape 
shown in diagram (a) is connected to the 
magnetic unit by means of a clip C of 
paper or cardboard, secured in the first 
place to the centre fold of the diaphragm 
and then to a clamp attached to the vi- 
brating armature. 
diaphragm are gripped in the frame PF. 
The centre connection is shown in detail 


May 3lst, 


Lumiere loud-speaker diaphragm. 
(No. 271,831.) 


in diagram (b).e The doubled ends of the | 


paper clip C, after being inserted between 
the folded parts of the clamp G, are held 
fast by pressure. The other end of the 
clamp is in the form of two knife-edges, 
which encircle a recessed portion of the 
stem S forming part of the vibrating 
armature. Patent issued to L. Lumiere. 
o000 i 


Tuning Condensers. 
(No. 276,508.) 


Application date: October 5th, 1926. 


To increase the tuning range of a. 


variable condenser, one or more of the 
plates are provided with a movable core 


of solid dielectric such as resin, while 


the remaining plates are separated by air 


as usual. The variation of both capacity — 


- sections may be simultaneous; or one knob 


may control the air-separated plates, 


_ whilst an independent knob may control 


a 


the position of the resin dielectric. This 
allows of a practically instantaneous 
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The outer edges of the 


variation of from, say, 0.0005 to 0.005 
mfd. on the same condenser. Patent 
issued to C. Hollins. . 

lo emome) 


Dual Wavelength Receivers. 
(No. 276,830.) 

Application date: September 1st, 1926. 

The aerial is divided into two branch 
circuits, one of which C, L is series-tuned 
to the shorter of the two wavelengths to 
be received, whilst the other branch 
L, C, is parallel-tuned to a second station 
of longer wavelength. An additional con- 


denser C, is inserted in series with the 


branch circuit L, C,. . 

In operation the condenser C is ad- 
justed until the signals from the long- 
wave station disappear. Tbe circuit 
L, C, is then tuned by means of the con- 
denser C, until the short-wave station 
signals are at maximum strength. Once 
these adjustments have been made, it is 
stated that all that is necessary to change 
over from one station to the other is to 
slowly rotate the condenser C. 

When the signals to which the branch 
L, C, is tuned are being received, the 
branch L C is designed to act as a by- 
pass shunt for the undesired signals, and 
vice versa. The precise adjustments on 
the condenser C for the two alternative 
programmes are stated to be invariable, 
so that limiting stops can be arranged to 
give a convenient and definite change-over 
control. A reaction coil R is coupled 
with the coil L, of the parallel circuit, 
and the latter may be tapped to give a 
more selective coupling to the aerial. 
Patent issued to A. A. Harrison. . 


>of 
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Coil Mountings. 
(No. 267,118.) 

Convention date (Germany): March 
2nd, 1926. : 

In order to reduce to a minimum the 
presence of ‘“‘ foreign °’ material, such as 
paper cores, cardboard supports, etc., 
which may give rise to undesirable 


capacity effects, the coil C is first wound 
on a central core with spokes as usual. 
After these have been removed the wind- 
ing is attached to a ring support R by 


Low-capacity coil support. (No. 267,118.) 


a binding thread S of silk which passes 
radially through slots in the ring, as 
shown. Alternatively the ring R may be 
provided with eyes by means of which 
coils of various sizes may be supported 
concentrically, there being no connection 
between the coil and the support, in any 
case, except through the suspension 
threads S. Patent issued to K. Koch 
and W. Klust. : | 


H.T. + 


uT 


O+ tÔ 


Circuit for alternative programme- selection. (No. 276,830.) 
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“The Wireless World” Supplies a Free Service of Technical Information. 
The Service is subject to the rules of the Department, which are printed below; 


be strictly enforced, 


in the interest of readers themselves. 


these must 


A selection of queries of general 


interest is dealt with below, in some cases at greater length than would be possible in a letter. 


High-resistance H.T. Batteries. 


Aly receiver, a detector and two L.F. 
amplifier, has lately developed a 
peculiar defect.. About three to four 
minutes after switching on a high- 
pitched whistle commences, and this 
cannot be cured by adjustment of 
grid bias. The receiver has not been 
altered and has given satisfaction 
from the date of installation, eight 


months ago, to quite recently when. 


this trouble developed. Can you 
advise me what steps to take to cure 
this? A. L. 


It is quite probable that the whistle 
mentioned is due to low-frequency oscilla- 
tion in your receiver, and this may be 
caused by a high resistance in the high- 
tension battery. After some months of 
use the voltage falls to quite a low 
value, and, of course, the internal resist- 
ance of the battery increases. We sug- 
gest you test the battery under working 
conditions, that is to say, with the re- 
ceiver switched on, using a good volt- 
meter of the moving-coil type, and if it 
is found that one or more of the sections 
show a voltage very much below the 
marked vilue the battery should be re- 
placed. 

o0oo°o. 


Large Output with Limited H.T. 


Can you provide me with a reference to 
a constructional article embodying 
three stages of L.F. amplification as 
I wish to use a coil-driven loud- 
speaker and my H.T. is limited to 
120 volts. C. W. 

We should be. doing you a disservice 
by recommending a receiver embodying 
three stages of L.F. amplification, but 
suggest that you could not do better than 
construct a receiver comprising a stage of 
H.F. amplification and two L.F. stages 
in cascade. To obtain the output neces- 
sary to operate a coil drive loud-speaker 
with a limited H.T. voltage, the last 
stave should consist of two power valves 
connected on the push-pull principle. 

We think that any of the four-valve 
receivers described in recent issues of 
The Wireless World complying with the 
above specification could be slightly 
modified and the output stage converted 
to a push-pull amplifier, and the circuit 
of this arrangement was described on 
rae 589 in oar issue of October 26th 
ast, 


RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 


“ Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be given ; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannot be sup- 
plied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 


(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “ The Wireless 
World” or to standard manufacturers’ 
receivers. 


Readers desiring information on ‘matters 
beyond the scope of the Information Depart- 
ment are invited to submit suggestions regard- 
ing subjects to be treated in suture articles or 
paragraphs. 


Safety Resistance for Battery 
Eliminators. 

In a recent issue of “The Wirleess 
World”? I read that tt ts advisable 
to connect a resistance across the out- 
put of an H.T. battery eliminator 
ın order to avoid excessive voltages 
being built up across the smoothing 

- condensers when the D.T. is switched 

off before the H.T. I should be 
obliged if you could advise me on the 
choice a a suitable resistance and 
what value should this have. 

A resistance across the output ter- 
minals of a battery eliminator will be 
necessary only when series resistances are 
incorporated for the purpose of obtain- 
ing intermediate voltages. When a poten- 
tial divider is fitted this will function 


as a safety resistance and enable the -` 


charge on the condenser to leak away 
when the mains and receiver are switched 
off. In cases where a resistance is found 


necessary, a wire-wound component. of— 


about 350,000 ohms should be fitted, 


Controlling Volume. 

l -have built the “Everyman Four" 
receiver, using the parts as specified, 
but find that the H.F. valve rheo- 
stat docs not qive me a sufficient 


reduction of volume on the local 
station. Can you tell me how to 
remedy this? N. T. 


In the original design of the receiver 
a D.E.5B type valve was used in the 
H.F. stage, and, in conjunction with it, 
a 30-ohm filament resistance. This valve 
takes a current of 0.25 ampere, and 
since the fall of potential across a given 


resistance depends upon the current pass- 


ing through it, the value of 30 ohms Was 


found ample to reduce volume to a very 


small value, even on the local station. 
With the 0.1 ampere type of valve, how- 
ever, which you may be using, the value 
of resistance is not really enough, as, 
owing to the much smaller current, the 
fall of potential across the resistance is 
less; 60 ohms would be a better value, 
and you would be advised to instal a 
rheostat such as the Burndept ‘‘ Super- 
dual ’’ rheostat, which has a resistance of 


this value. 


CO00 


High- or Low-resistance Coils. 


In “The Wireless World” for August 
10th last you describe a moving-coil 
loud-speaker with a _ low-resistance 
coil, and in a recent issue a similar 
type of speaker is described, but a 
high- resistance coil is recommended. 
It 1s difficult to reconcile these two 
statements, and I should be obliged 
for a definite opinion on this sub- 


ject. H. a. R. 


This is a controversial point, and it is 
impossible to differentiate between these 
two methods. The low-resistance coil is 
certainly the easier to wind, but this 
necessitates the use of an output trans- 
former provided with a secondary. wind- 
ing having an impedance comparable with 
that of the moving coil. - On the other 
hand, the high-resistance coil can be used 
with the usual choke-capacity output cir- 
cuit and does not require a special trans- 
former. Provided the above conditions 
hold good, there will be little to choose 
between the performance of two speakers, 
one of which has a high-resistance coil 
and the other a low-resistance coil. 


B 36 


RADIO REVI EW 


Editor : 
139-40, 


HUGH S. POCOCK. 
Editorial Offices : 
Telephone: City 2847 (13 lines). 


COVENTRY : Hertford Street. 


Telegrams; “Cyclist Coventry.” 


Telegrams: 
Telephone: 6210 Coventry. 


Telephone : 


Subscription Rates: Home, 17s. 4d.; 


vireless 
Worle 


(15?4 Year of Publication) 


WEDNESDAY, DECEMBER 28TH, 


FLEET STREET, LONDON, E.C.4 - - 
Advertising and Publishing Offices: DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. 


BIRMINGHAM : Guildhall Buildings, Navigation Street. 


“ Autopress, Birmingham.” 
2970 and 2971 Midland. 


1927. Vor. XXI. No. 26. 


Assistant Editor: F. H. HAYNES. 


Editorial Telephone: City qgorz (3 lines). 


‘N 


“ Ethaworld, Fleet, London.” 


MaNcHESTER: 199, Deansgate. 


Telegrams : “iffe, Manchester.” 
Telephone: 8270 and 8971 City. 


Telegrams : 


Canada, 17s. 4d.; other countries abroad, 19s. 6d. per annum. 


As many of the circuis and apparatus described in these pages are covered by patents, readers are advised, before making use of them, lo satisfy themselves that they 
, would not be infringing patenis. an 


AN EVENT OF NATIONAL INTEREST. 

T has always been a matter of surprise abroad 
and regret in this country that, although 
Greenwich time is famous the world over, 


to transmit a wireless time signal, in spite 
of the fact that several Continental stations 
and America have done so for many years 
past. Long before broadcasting was thought: of, the 
time signals of the Eiffel Tower station were famous, 
and were the first transmissions that the wireless 
amateur sought for when he put up his first crystal re- 
ceiver. Something must have occurred recently to stimulate 
activity on the part of the British Post Office, for within 
an interval of only a few days two most important an- 
nouncements have been made. The first of these we com- 
mented upon in our issue last week, the announcement 
being to the effect that the new Humber wireless. station 
had been equipped with continuous-wave apparatus as 
part of a general scheme to replace all the Post Office 
spark coast stations with continuous-wave apparatus. The 
second announcement is that commencing on December 
19th a British time signal is being transmitted from the 
Post Office wircless station at Rugby twice daily during 
the five minutes terminating at 10 a.m. and 6 p.m. 
G.M.T., each transmission being controlled from the stan- 
dard clock at Greenwich Observatory. The signals are 
of the type known as the International System of 
Rhythmic Wireless Time Signals, as proposed by the 
International Time Commission held in 1925. Those who 
make a habit of listening to time signals will be familiar 
with this system, as it has been adopted by the Fiffel 
Tower and one or two other transmitters. Complete de- 
tails of the new Rugby transmissions are given elsewhere 
In this issue. 
his new activity on the part of Rugby makes the 
‘lation still more a service station. It already transmits 
News to ships at sea, in addition to private and Press 
teiegrams. Why such a time signal has -not long since 
“en introduced is a mystery to those who have observed 
Ag: 


‘| this country has up till now made no attempt- 


for so long this neglect of an important service, but, never- 
theless, we feel that the Post Office is to be heartily con- 
gratulated on having ultimately taken this step. 


aooo 


PROGRAMME POLICY. 


HE programme policy of the B.B.C. is a constant 
| subject of criticism; there are those who clamour 
for more popular music and for a greater per- 
centage of the programme time to be devoted to enter- 
tainment matter ; as a contrast we have the avowed policy | 
of those directing the destinies of the B.B.C. that the 
programmes should be largely educational in character 
and that entertainment should be a secondary considera- 
tion. The B.B.C. has, in their opinion, a definite mission 
to uplift and educate the public.- The B.B.C. can adopt 
the view that the public must take what is given them, and 
that if the uplift character of the programmes predomi- 
nates, the standard of education can be raised and cultured 
tastes developed, even perhaps in spite of resistance on 
the part of the listener. But is this effect really being 
produced? Are not the B.B.C. authorities, perhaps, 
being deluded into an over-estimate of their own capabili- 
ties, through broadcasting, to enforce upon the public what 
may be distasteful to them, in the belief that ultimately 
the masses will be raised to the level of their own high 
ideals and aspirations? Those who have a taste for cul- 
ture are undoubtedly deriving benefit, but disastrous conse- 


quences may result from attempts at too forcible feeding. 


The ideal would be for the B.B.C., first of all, ‘to make 
the programmes so popular and so indispensable to the 
masses that listening would become a national habit in 
every home, and then little by little there would be plenty 
of time to raise the standard by a very gradual process. 
As it is, we fear that the habit of regular listening is de- 
clining except with those who are in sympathy with the 
idealistic motives of the B.B.C., whilst the vast majority 
listen only spasmodically to what may appeal directly to 


them and shut down their scts whenever educational or 


other ‘‘ uplift °’ matter is being broadcast 
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Power with Normal H.T. Voltage Sufficient -to Supply a Moving 


Co] Loud=-speaker. 4 
By A. L. M. SOWERBY, M.Sc. 


HE standard of reproduction, both in quantity 
and quality, that is expected from a receiver 
appears to be growing higher and higher as time 

proceeds. It is not so very long ago that the novelty of 
getting any signals at all made the quality a very second- 
ary question, while if a loud-speaker could be worked 
audibly it was considered that all possible demands in the 
way of strength had been amply met. 

Now all this is changed; we are no longer content to 
listen to music from which all true. bass is missing, and 
which suffers from the introduction of various extraneous 
harmonics due to overloading the output valve. Nor are 
modern demands for volume satisfied by a small and 
tinkly noise, reminiscent, if a mixed metaphor can be for- 
given, of an orchestra heard through the wrong end of a 
telescope. In place of these sounds, whose unfaithful- 
ness to the original was only prevented from being 
actively offensive by their extreme quietness, the modern 
listener, if he be up to date, expects a volume not far 
inferior to that of a gramophone, together with freedom 
from all obvious distortion, and with no lack of bass 
notes. ` 

The difficulty, from the point of view of the design and 


maintenance of the receiver, is that to fulfil these con- 


ditions properly it is necessary, in any receiver of ordinary 
design, to employ in the output stage a low-impedance 
valve (a ‘‘ super-power ’’ valve) with a grid-bias of not 
less than about forty volts. Such a value of grid-bias 
implies a plate voltage of well over two hundred volts, 
which in turn means that special high-voltage valves must 
be used, for the ordinary ‘‘ super-power ’’ valve would 
have but a short life under these conditions. If high- 
voitage valves are adopted a whole host of other difficul- 
ties at once crops up. These valves require a much 
heavier filament current than the ordinary modern valve, 
and are not available at all for two- or four-volt accumu- 
lato s. Then the high-tension supply is expensive to 


load. 


install and to maintain, and if a mains unit is required 


_the choice is very limited, for practically all those on the 


market will deliver only about 160 to 180 volts on heav; 
Finally, many of the condensers and other com- 
ponents designed for ordinary wireless use cannot b: 
relied upon to stand up to high voltages, and special 
components have to be obtained. On the whole, the us: 
of high plate voltages, although certainly in the long run 
the best way out of the difficulty of handling enough 
volume for modern requirements, is so expensive and so 
troublesome a proposition that it does not appeal to the 
average user. 


Push-pull Output Circuit. 


In the present receiver a compromise is made. Tt is 
intended to use ordinary ‘‘ low-voltage ’’ output valves. 
but in order that results shall not fall too far short of 
the standards set by high-voltage valves the anod: 
voltage is pushed up to the highest value compatible with 
long valve life, and the push-pull system is adopted. 

The main principle of this method is that instead of 
using a large grid-bias on a single output valve, an 


adjusting the high-tension voltage to suit, the signals — 


are divided between two valves in such a way that each 
is expected to deal with only half the signal voltage, an 


- consequently requires only half the grid-bias to enable it 


to handle without distortion its share of the input. 
Thus, by using two valves instead of one to feed tt 
loud-speaker, we can employ the normal value of high- 
tension, while at the same time -obtaining a sig™ 
strength approximating to that usually associated with a 
high-voltage equipment. Further information, on the 
theoretical side, about push-pull amplification will be 
found in a recent article in these pages.’ . 

The chief drawback to this mode of dodging t 


1 The Wireless World, November 30th, 1927, p. 739. 
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CIRCUIT DIAGRAM OF COMPLETE RECEIVER. The following are the values of the chief components: R; = 30 ohms; R= 
300 ohms; R, = 250,000 ohms, wirewound; R,, R7, and Rg = 2 megohms; R;= 40,000 ohms (grid-leak type); Rg, to suit valve used ; 
R¿=7 ohms. Volume control, 30 ohms ; C= 0.0005 mfd.; C= 1 mfd.; C;=0.0001 mfd.; Cy=0.005 mfd.; C; and C= 2 mfd.; L;= Everyman 
Four aerial-grid transformer; L = Lewcos 200 piug-in coil; T, = Ferranti A.F.5 transformer; Output choke, special model—see text. 


necessity for high voltage lies in the fact that we now quality is considered necesSary that the high plate cur- 
have two output valves, each drawing a current of the rent does not matter; indeed, it is an advantage, for it 
order of ten or twelve milliamperes from the anode cur- gives the anode battery plenty of exercise. It is a 
rent supply, so that dry batteries cannot possibly be used truism to say that more H.T. accumulators are ruined 
as a source of anode current. High-tension accumu- through being expected to last from three to six months 
lators, however, are now so widely employed where on a single charge (see advertisements) than in any other 
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View from back of instrument with valves in position; note ‘t Receiver: 
Amplifier” switch on panel, 
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Alternative Programme Quality Receiver.— 
way, so that the imperative need for recharging every 
four or five weeks that accompanies the use of two 
‘ super-power ° valves may be reckoned as a blessing 
in disguise. 

Since we have been discussing the output arrangements 


at some length, let us look first at that part of the circuit - 


diagram. 
The output from the secondary of the transformer T, 
is split into two equal parts by the use of a pair of grid- 
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been adopted because it is thereby possible to step the 
output up or down to the loud-speaker, so that any type 
of speaker may be worked under the conditions most 
suited to it. 

The chief effect of stepping down to the loud-speaker 
is to increase the output on low notes, which may or may 
not be an advantage, depending upon the loud-speaker 
in use. r 

As a matter of interest, 500 cycle and 50 cycle notes 
were generated and fed into the receiver, ‘and the 


DRILLING PLAN OF PANEL. When it is not desired to provide for the use of the instrument as an amplifier; certain of these 
holes become unnecessary. See text for details. Sizes of poles A = 3/8in. diam., B = 1/4in. diam., C=5 /32in. diam., D= = -7/32in. diam. 
for No. 4B.A. screws; = 1/8in. diam. for No. 4 wood screws. 


leaks shunted across it, the junction between the two 
being connected, through the grid-bias battery, to earth. 
One half of the voltage developed across the secondary is 
by this means applied to the grid of each output valve, 


while at the same time any possible tendency of the ` 


transformer to ‘‘ peak ’’ over a small band of frequencies 
is checked. Specially made push-pull transformers are 
available, the number of them having been considerably 
augmented at this year’s Show, but the present method 
is preferred since it will enable any who are already in 
possession of a transformer of proved excellence to 
employ‘it. At the same time, the writer would remark 
that the. Ferranti transformer shown in the receiver was 
chosen deliberately, and as the overall amplification- 
frequency curve of the receiver is practically that of the 
transfurmer, it is of the very first importance that this 
component should be the very best available. 


The Output Choke. 


In place of the output transformer with centre-tapped 
primary which is customarily employed in push- pull 
amplifiers, a choke with a number of tappings is used in 
the present receiver. To the centre point is connected, 
as usual, the H.T. supply, while the loud-speaker and 
the anoles of the valves are connected as required to the 
remaining terminals. This unusual] output scheme has 


Pa 


voltages for each frequency developed across the loud- 
speaker (a Western Electric ‘‘ Kone’’) were measured 
by means of a Taylor voltmeter. The results obtained, 
using first D.E.5 and then D.E:5A valves in the last 
two sockets, are given in the Table. 


D.E.5 vaLves (7,000 OHMS IMPEDANCE). 


= ‘Ratio. 
Frequency. - 
1:1 4:3 | 4:2 | 4:1 
5O™ 2.26.68, 10.3 volts | 12.8 volts | 14.6 volts 12.2 volts 
500~ ......... 18.7 volts | 19.5 volts | 17.2 volts 11.4 volts 
D.E.5A. VALVES (3,200 OHMS IMPEDANCE.) 
f Ratio. 
Frequency. 
1:1 4:3 4:2 | 4:1 
5O~Y ee 17.0 volts | 19.0 volts | 17.8 volts | 11.6 volts 
5O0O0~ ........ 16.6 volts | 14.8 volts | 11.4 volts 7.0 volts 


It is to be noticed that these four sets of figures are 
entirely: separate; no conclusions must be drawn from 
comparisons between 50-cycle and 500-cycle notes other 
than observing that the optimum step-down ratio is very 
different for the two frequencies. 


a” 
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Alternative Programme Quality Receiver.— 

With D.E.5 valves, the higher note was loudest with 
a step-down ratio of 4: 3, while the lower note required 
4:2. Using D.E.5A valves, for which the receiver was 
intended, less step-down ratio is required on both fre- 
quencies, the loudest sound being obtained without step- 
down at 500 cycles, and with the 4: 3 ratio at 50 cycles. 


Optimum Output Ratio. 


Adjusting the ratio while listening to broadcast music 
(full orchestra), which enables one to gauge roughly the 
general strength of music, as well as the relation between 
high and low notes, it was found that the most pleasing 
results were had with a step-down of 4: 2 with D.E.5, 
and 4:3 with D.E’5A valves. But nothing much more 
can be deduced from this than that the writer evidently 
has a keen ear for low notes. In any case, quite different 
ratios are likely to be required with loud-speakers of other 
makes; it is even possible that it may be preferable, 
with some instruments, to step wp instead of down. 

It will be noticed that the condenser usually associated 
with choke feed is missing. It is not necessary with 
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this arrangement, as the two terminals of the loud-speaker 
are connected to points at the same D.C. potential, so that 
no current will flow through the windings. If it is 
desired to isolate the speaker from ‘‘H.T.+ ” for any 
reason, a 4 mfd. condenser may be inserted into each 
ead. 

The output choke is not a standard component, but 
nay be obtained from Messrs. Rich and Bundy, 13, New 
Road, Ponders End. 

Turning now to the rest of the receiver, it will be seen 
hat the circuit is of the simplest, consisting merely of 
n anode rectifier coupled by means of a resistance, to 


he L.F. amplifying valve. No attempt has been made 
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to provide for the reception of distant stations, so that 
neither high-frequency amplification. nor reaction have 
been incorporated. On the other hand, the coil has been 
designed to provide the maximum selectivity that can be 
expected from a single circuit, so that both the local 
station and 5GB can be received without mutual inter- 
ference. 

The whole- desea of the receiver has been directed to 
providing the very best quality possible from such 
stations as can be relied upon to give entertainment free 
from all interference. The range of the receiver is 
practically identical with that of a first-class crystal set, 
by which is meant that any station from which a crystal 
set will receive intelligible speech will work the output 
valves of the present receiver to the limit of their 
capacity. In practice, this means that at most places three 
stations can be heard; the local station, and the two 
Daventry transmitters. The receiver is therefore par- - 
ticularly suitable for placing in the hands of non- 


technical people who regard wireless reception purely as 


a means of entertainment, and care nothing for distant 
reception. 


Plan view of the receiver showing baseboard layout. 


But in order that it may be convenient also for those 
who desire to indulge, on occasion, in long-range recep- 
tion on a multi-stage H.F. set, and yet require some- 
thing simple that can be left in the hands of other mem- 
bers of the family for local station work, an extra 
terminal has been added so that the amplifier portion of 
the instrument can be connected up after any receiver. 


To meet this need it is suggested that two H.F. stages 
` and an anode detector, with its plate resistance, might be 


made up as a separate unit and coupled to the terminal 
marked ‘‘ Amplifier Input.’ No other connection, pro- 
vided that a common battery or a common earth is used, 
is needed between the two units. The single-pole change- 


. TERMINAL STRIPS. Sizes of holes: A= 7/32in. diam., B= 
1/8in. diam. for No. 4 wood screws. : 


over switch in the centre of the lower edge of the panel 
connects the grid-condenser of the first L.F. amplifier at 
will either to the output of the detector in the instrument 
or to the ‘‘ Amplifier Input ’’ terminal. The rheostat of 
the detector valve is situated on the panel, so that the 
detector valve may be turned out when the instrument is 
in use as an amplifier only. 

The switch and the terminal may, of course, be omitted 
where the need for an amplifier after a long-distance 
receiver docs not arise, and the detector rheostat R) may 
then be removed to the baseboard. 

The second (upper) switch is provided to short-circuit 
the ‘‘ Lewcos ’’ 200 coil used for increasing the tuning 
- inductance to enable Daventry (5X X) to be received. 
Reference to the circuit diagram will show that when this 
switch is closed, and the loading-coil short-circuited, the 


8 e 


3 2 


H2 SSP} 


2 os wee, REN Ea | 
yy 


E = 
cl y 


z5 
M2 


sae i ZI 


ay ae 


c -R 
A FA 


| 


Bes re PALAN 


fer. os 


my pupi- . 
bad § 


a Sanaa T r 


ae Be 


SR 
aa io 

T 

N 


Ra 

V- 
wane ag 
“a. & 
e mmt 


P 
TIX 


iD, FA 
i 
L 
fie 
th 
N 


cH 
ç 


5 


REE EE EN EE 


Chay 43 


“Te 


as 


a | 


TV en 


—— | -_: 
= bay 
-— 


t 


j 


Toes ==- 


Lame 


f 
I 
i 
a 
|] 


LAYOUT OF COMPONENTS ON BASEBOARD, 


Wireless 7 
World 


2% 


° 
m me ee am Oe ae re oe an tae he oe a fen ne a me ere am me mn fen am rae amen wn ae ae ao ny an amare da we CR OR ED EE CS En aw ae wire am ae am mn am mn SEEN fam OF OY EP me m eS Ot 
ERR a 1E ” st `. OG 3 t . ` T oni RE pet er Te lena 

pi 3 %4 - 2 ‘ } F j EA AS bet egies Silninye) 


The parts may be identified by comparing 
this and with the circuit diagram. 
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aerial is coupled to the tuning circuit only by the over- 
wound primary of the aerial-grid transformer. On 


opening the switch, the aerial. circuit is completed 
through the loading-coil, so that to all intents and 
purposes the aerial is thea direct-coupled. By this 


means the best operating’ conditions on both long. and 
short waves are attained, together with simplicity both of 
construction and operation. 

The aerial-grid transformer used for the lower waves 
is a standard ‘‘ Everyman Four ’’ component, and may 
be obtained ready wound from any one of a number of 
advertisers in the pages of this journal. Details of its 

‘windings have been given several times in these pages, 
and need not be repeated here. 

The aerial primary is tapped ; if the aerial is connected 
to the tapping-point selectivity will be enhanced, 
though at the expense of a little signal strength. The 
best position of the aerial connection should be found by 
each user, and a permanent connection made. 

i Volume Control. 

The problem of volume control has been met by means 
of a compromise. The obvious method is by detuning, 
but where there is only one tuned circuit this method is 
open to two objections. Either some other station mav 
be heard faintly through the, one that is required, or, if 
only a small degree of reduction in volume is required. 
a very unpleasant form of distortion may be introduced 
by tuning very slightly off the wave of the station being 
received. A 30-ohm rheostat has therefore been intro- 
duced into the tuned circuit, so that when required its 
resistance can be increased so that distortion from slight 
detuning does not occur. At the same time the sensitivity 
of the receiver is decreased sufficiently to ensure that any 
distant station to which the receiver may inadvertently be 
tuned will not appear, as it otherwise might, as a back- 
ground] to the station desired. 
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AMPLIFIER © 
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VOLUME | 
CONTROL 


COMPLETE WIRING DIAGRAM. Note the insulated “series” clip, bearing a terminal, used for supporting R, on C,. 


Since the requirements of quality imply an anode bend 
detector, the coupling that succeeds it must of necessity 
be a resistance; the value chosen, 250,000 ohms, gives 
about the highest sensitivity that is compatible with the 
proper retention of high notes, having regard to the 
characteristics of V, and V, and the capacity, 0.0001 
mfd., of C}. 


R, is inserted to protect the grid of V, ‘from high- . 


fr equency voltages. It is to be noted that it is xot con- 
nected in parallel with C, as a too hasty inspection of 
the practical wiring diagram might suggest. The clip 
shown as bearing a terminal is insulated from the con- 
denser, and is a standard Dubilier component. The 
vaiue of R, (40,000 ohms) is such that the loss of high 
notes due to its use is extremely small, and it might be 
Wise to ‘substitute a resistance up to three times this value 


415 


if it is intended to use a battery eliminator to supply the 
anode current. Resistances of this type and value are 
made by the Ediswan and Loewe Radio Companies. 

C, and R, have values of 0.005 mfd. and 2 megohms 
respectively, which provide for adequate amplification of 
low notes. Since C, has to protect the grid of V, from 
the voltage of the high-tension battery, it is necessary that 
a thoroughly reliable condenser be used here. Even 
slight leakage will result in giving the grid of V, a 
positive pofential, resulting in very unpleasant quality, 
and a very short life for the valve. 

There is little that need be said of the actual con- 
structional work, for there 1s no component that cannot 
‘readily be purchased. The making of.the receiver is 
thus reduced to drilling the panel according to the plan 
provided, screwing the components to the ‘baseboard in 
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LIST OF PARTS. 


1 Variable condenser, friclion control, 0.0005 mfd., logarithmic 
(Jackson Brothers). 

2 Rheostats, 50 ohms (Igranic, type P5GE). 

1 Rheostat, 6 ohms (Igranic, type P56A). 

1 Potentiometer, 400 ohms (Igranic, type P56B). 

1 Resistance, 259,000 ohms and holder (Dubilier, Duwirohm). 

.3 Grid leaks, 2 megohms, and holders (Dubilier, Dumetohm)._ 

1 Fixed condenser, 0.0001 mfd. (Dubilier, No. 620). 

1 Fixed condenser, 0.005 mfd. (Dubilier; No. 620). 

2 Fixed condensers, 2 mfd. (T.C.C..). 

I Fixed condenser, 1 mfd. (T.C.C.). ~- 

1 40,000 ohms anode resistance (Ediswan). 

4 Valve-holders (Benjamin). 

I Paxolin tube, 3in. x 3hin. (Wright & Weaire, Ltd). 

20 yds. Litz (P. Ormiston & Sons, Ltd.). 

1 200 Coil (Lewcos). 
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1 pr. Aluminium brackets (Camco). 

1 Transformer, 3'5 : 1 (Ferranti, A.F.5). 

1 Output choke of special design, tapped (Rich & Bundy, 13, New 
Road, Ponders End, Middlesex). 

1 Semi-fixed resister (Peerless Bedford Electrical & Radio Co: 

2 Switches, 2-way (Ormond, No. R143) - 

1 Baseboard, 20x 8 x jin. 

I Ebonite panel, 20x 8 x jin. 

5 Wander-plugs (Lisenin). 

9 Nickel-plated terminals (Belling-Lee, in M”) 

1 Single coil-holder. 

1 Grid bias battery, 43 v. (Siemens, No. G. 1). 

1 Grid cell holder (“ Verona,” Jabez Bate & Co., 
Birmingham). 

Screws, wire, Sistoflex, etc., etc. 


x 


Newtown Row, 


(Approximate cost £9 10s.) 
In the “ List of Parts ” included in the descriptions of THE WIRELESS WORLD, receivers are detailed the components 


actually used by the designer and illustrated in the photographs of the instrument. 


Where the designer considers it 


necessary that particular components should be used in preference to others, these components are mentioned in the article ` : 


itself. 
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the appropriate positions, and wiring up. It will be 
found advisable to make all possible connections on both 
panel and baseboard before screwing the two together, so 
that soldering may be done under the most convenient 
conclitions possible. | 

The valves which the writer had in mind when design- 
ing the receiver, and with which it was tested, were the 
following :— 

Detector: Cosmos S.P.50/Blue Spot (55,000 ohms). 

L.F. amplifier :.Mullard P.M.5X (19,000 ohms). -> 

Output valves: 
ohms). 

The figures represent the impedances of the valves 
according to the makers’ catalogues; if for any reason 
it is desired to employ other valves than these, some care 
should be exercised in choosing those with impedances 
nearly equal to the values given. If there is to be any 
divergence, it is recommended that lower impedances 
should be chosen rather than higher. In all cases, the 
valve having the highest amplification factor should be 
chosen from among several of the right impedance. 

Since it is intended that the highest safe value of anode 
voltage should be employed, it will be advisable, if it 
can be managed, to adhere in the output valves to those 
which have a thoriated rather than a coated filament, as 
the writer’s own experiences have led him to the belief 
that these valves will, in general, stand a higher anode 
voltage than the maximum ‘recommended by the makers 
without detriment. In testing, 180 volts were employed ; 
this is a trifle on the high side for safety, but 160 volts 
can be recommended as being a good compromise between 
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Marconi or Osram D.E.5A (3,500 


Photoyrams of the Year 1927.—The 
Annual Review for 1928 of the World's- 
Pictorial Photographic Work. Edited by ` 
F. J. Mortimer, F.R.P.S. About 100 fine 
reproductions of pictorial photographs 


graphic. Societies. 


In all other cases the constructor can use his discretion as to the choice of components, provided they are of equal 
qua ‘ity to those listed, and that he takes into consideration in the dimensions and layout of the set any. variations in the 
size of alternative components he may use. 


BOOKS RECEIVED. 


an up-to-date directory of British Photo- 
Published by Iliffe & 
Sons Ltd., London, price 5s. net in stiff 


utmost valve life on the one hand, and utmost distortion- 
less output on the other. 

It must not be imagined that the receiver will not 
function satisfactorily on a lower voltage than this, but 
the volume obtained before overloading begins decreases 
fairly rapidly as the high-tension voltage is reduced. 

With the valyes specified, the grid-bias voltages 
required with 160 volts H.T. are 3 and 22 volts respec- 
tively, and the total plate current is about 25 milli- 
amperes. 


xX 


Adjustments. 


Te is to be noted that if any change in grid-bias voltage 
is to be made to either of the L. F. stages, the receiver 
should- be turned off by the master rheostat to prevent 
the plate current from running up momentarily to a very 
high value, with possible damage to the valves. 

The grid bias and filament current of the detector 
should be adjusted carefully by means of R, and R, 
while listening to faint signals (detune the local station 
for this) until the most sensitive adjustment is found. 
Neither of these controls will need to be touched again 
until the voltage of the grid battery GB, has dropped 
considerably. 

On test on a full-size aerial about six miles from 2L0, 
it was found possible to overload the output valves with 
signals from 2LO, 5GB, and 5XX, while, using the least 
selective aerial tap, there was no background of 2L0 
when listening to sGB. Aurally judged, the quality of 
reproduction was considered such as to do justice to the 
best loud-speaker on the market. 


University of Wisconsin. Pp. 256, with 
about 100 illustrations and diagrams 
Published by McGraw-Hill Publishing 
Co., Ltd., London, price 15s. 

Close Downs and other Poems, oy, Jra 


printed in duo-tone on art paper, and paper wrapper, or Ts. 6d. -loth bound. Mary Downing, read by Percy Edzar 
representing the work of leaders in ` Theory of Thermionic Vacuum Tube from the B.B.C. Studio in Birmingham 
photography in Great Britain, the Circuits, by Leo James Peters, Assistant Pp. 194. Published by Cornish Bros. 
Colonies, and foreign countries. With Professor of Electrical Engineering in the Ltd., Birmingham, price 2s. 6d. net. 
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Simplified Aids to Better Reception. 


DOUBLING H.F. AMPLIFICATION. 


C VERY real wireless enthusiast is 
continually seeking greater high- 
frequency amplification, and few of 
us remain satisfied for long with the 
sensitivity of our receivers, excellent 
though they may be. Now, with a 
given H.F. transformer of good de- 
sign, it is not far short of the mark 
to say that the amplification obtain- 
able is directly governed by the 
“figure of merit ’’ of the valve. As 
an example we may take the ‘‘ Every- 
man Four ’’ arrangement, which, with 
a. valve having an impedance of 
20,000 ohms and a voltage factor of 
20, gives a magnification of the order 
of forty‘times. Substitute this valve 
by one having the same impedance and 
a voltage factor of 10, and the mag- 
nification obtainable will be halved. 
It is equally true to say that, if im- 
pedance remains unchanged and the 
voltage factor is doubled, amplifica- 
tion will be increased in about the 
same proportion. 

It does not seem to be generally 
realised that valves having something 
approaching these greatly improved 
characteristics are now available. 
These are of the indirectly heated 
cathode type, which are intended to be 
operated on A.C. 
Their use in this manner will not be 
discussed at the present, but it may 
be pointed out that certain types, 
notably the Cosmos A.C./G., may be 
made to serve. in such Wireless 
World receivers as the ‘‘ Everyman 
Four,” the ‘‘ All-Wave Four,” the 
‘“‘Regional,’? or the ‘‘ Standard 
Four ” without any radical alteration 
to the wiring, always providing that 
it is possible to supply the heating 
current of 1 ampere at 4 volts which 
is consumed by the valve in question. 
This current may be derived from the 
L.T. battery, so we will, for the 
moment, ignore the normal method of 
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supply mains., 


operation from a step-down trans- 
former, although there is no real 
reason why a single A.C. valve should 
not be thus used in conjunction with 
those of the ordinary type; the modi- 


fications necessary are both simple 


and obvious. 

The method of connecting the 
A.C./G. valve is shown in Fig. r. 
It is fitted with three pins, which are 
joined to cathode, grid, and plate, and 
with an adaptor disc carrying a twin 


flexible lead for heater current 
supply. If one of these leads is 
joined to L.T. negative, and the 


other to the positive L.T. terminal— 
direct if the battery is of 4 volts, and 
through a 2-ohm rheostat or fixed re- 
sistor 1f of 6 volts—the system of con- 
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Fig. 1.—How to use an A.C. valve with 
accumulator L.T. supply. 


í 
nection as shown will automatically 
result without further alteration, 
always assuming that the set is one 
of those mentioned above and that it 
is wired in accordance with the wiring 
plans which have appeared in this 
journal. This proviso is made because 
it is necessary that the valve-holder 
flament socket on the right-hand side 
of the anode socket (looking from the 


anode end) should be joined to L.T. 
negative. 

The alteration under discussion is 
one which can be recommended to 
those who are working under un- 
favourable conditions and who con- 
sequently feel a need for greater 
sensitivity than is ordinarily obtain- 
able. It should be realised, how- 
ever, that the increased magnification 
is only obtainable at the expense of 
a very considerable increase in fila- 
ment current; that consumed by che 
indirectly heated cathode H.F. valve 
alone may well be more than twice 
the requirements of the remaining 
valves. 

It should be unnecessary to add 
that doubled H.F. amplification, un- 
fortunately, does zof mean that the 
range of the receiver will be increased 
in anything approaching a like pro- 
-portion ; unless this is fully realised, 
the amateur who goes to the expense 
of making the change may be dis- 


appointed. It is a fact, however, that 


conditions often exist under which an 
almost doubled H.F. amplification 
will make all the difference between 
sufficiently loud signals and an out- 
put which is ample for satisfactory 
loud-speaker operation. 


. ' 0000 
H.F. OR L.F. ? 


HE article entitled ‘‘ Back Coup- 
ling in L.F. Amplifiers ” (The 
Wireless - World, December ~ rath, 
1927) may well provoke a revival of 
the old controversy between the ad- 
vocates of H.F. and L.F: amplifica- 
tion. It was shown that there is con- 
siderable difficulty in preventing that 
form of low-frequency reaction which 
is caused by incidental resistance in 
the H.T. battery (or eliminator), and 
which gives rise to uneven amplifica- 
tion in a multi-stagé amplifier This 
form of distortion may be so bad, 
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even 
practically perfect, that one may well 
reach the conclusion that it is safest 
to restrict oneself to a single L.F. 
stage, any further amplification 
which may be necessary being pro- 
vided before detection—in other 
words, at high frequency. 

There is a good deal to be said in 
favour of a receiver on these lines, 
particularly now that effective H.F. 
circuits have been developed. High- 
frequency amplification automatically 
provides the selectivity which is be- 
coming increasingly necessary and 
which will be essential 
listeners when the Regional Scheme 
comes into operation. Generally 
speaking, a receiver with an H.F. 
valve interposed between aerial cir- 
cuit and detector is somewhat less 
_ susceptible to interference from power 
circuits in the vicinity. The tendency 


towards causing interference with 
others by oscillation is, at the 
worst, very considerably reduced, 


and, as far as many modern designs 
are concerned, entirely obviated. Im- 
portant as are these advantages, it 
seems probable that the greatest 
benefit of all results from the fact 
that effective H.F. amplification 
allows us to obtain more than suffi- 
cient loud-speaker volume for ordi- 
nary requirements with one L.F. 
stage only. 


The most serious limitation of the - 


‘single I.F.” set is connected with 
the fact that it will not be possible 


fully to load an output valve of ex-, 


. ceptionally large voltage-handling 
capacity without running into grid 
current in the detector valve. This 
trouble should not be -encountered, 
-however, with an ordinary super- 
power valve and an apphed anode 
voltage up to the usual limit of 120 
volts. 

The foregoing must not be taken as 
implying that two (or even more) low- 
frequency amplifiers cannot be put 
into satisfactory operation; such a 
statement would obviously be absurd. 
It is, however, desired to emphasise 
the fact that inter-stage couplings are 
a very real source of trouble, and 
that reaction effects often give rise to 
poor quality, the cause of which can- 
not be readily traced by means of ap- 
paratus at the disposal of the average 
amateur. Clearly, such trouble may 
most easily be avoided by using a 
single L.F. stage. 


when each individual stage is 


for many ` 
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PROTECTING H.F. TRANSFORMERS. 


LTHOUGH the plug-in H.F. 
transformers used in the ‘‘ Re- 
gional ’’ and ‘‘ Standard Four ’’ re- 


ceivers are reasonably robust, due in _ 


part to the fact that protection is 
given to the fine wire primary and 
neutralising windings by the project- 
ing ebonite ring on which the contact 
pins are mounted, there is some possi- 
bility of breakage if the coils are 
roughly handled. It is therefore sug- 
gested that those who are willing to 
devote a little extra time to construc- 
tional work would be well advised to 
consider the addition of a protective 
cylinder as shown in Fig. 2. 

An ebonite, Paxolin, or Pirtoid 
tube, with an external diameter of 
4in., the same length, and a wall 
thickness of ẹyin., is suitable for the 
purpose. The ebonite ring on the 


Fig. 2.—The windings of plug-in H.F. trans- 
formers may be safeguarded by fitting a 
covering tube of insulating material. 
transformer should be suitably re- 
duced in diameter. (by about Jin.) in 
order that the tube may fit closely 
over it, after which three or four 
small screws are passed through the 

tube into the ring. 

The cylinder top may be filled in 
with a disc of ebonite or even dry 
wood, and a knob may be added for 
easy handling. Provided, however, 
that the windings are protected, there 
is little reason why the end should 
not be left open. 

It is a good plan to paint a dis- 
tinctive mark on one side of the tube 
or on the top; this should coincide 
with a similar mark on the base, and 
will facilitate the insertion of the 
transformer. 
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NEW YEAR RESOLUTIONS. 

T this season of the year a wire- 
A less journal may take certain 
liberties with its readers. The follow- 
ing suggestions are, therefore, offered 
Without apology : 

“I will learn to read theoretical 
circuit diagrams; without this know- 
ledge it will not be possible to make 
much real progress, and it will be a 
difficult matter for me to keep my set 
up-to-date.’ 

“I will obtain a “reasonably good 
two-range voltmeter, or separate 
meters for H.T: and L.T. batteries; 
without measuring instruments the 
tracing of faults will remain largely 
a matter of chance.’’ 

‘“ I already have a voltmeter, and 
will now obtain a milliammeter, which 
is almost equally necessary. With its 
help, the adjustment of valve oper- 
ating conditions will be greatly sim- 
plified, and, moreover, it will be an 
easy matter to decide if poor-quality 
reproduction is due to overloading or 
to other causes.’ 

“My detector-L.F. receiver is 
sensitive, although as the more distant 
stations are only heard after dark I 


take it that it depends to a certain 


extent on favourable freak conditions. 
Reaction contro] is the best of its 
kind, but I confess that the set not 
infrequently goes into self-oscillation, 
thus interfering with my neighbours. 
The Wireless World has shown me 
how to get real H.F. amplification; 
as I am keen on long-distance recep- 
tion I will re-model my circuit to 
include a high-frequency stage, which 
will give me greater range without the 
need for fine adjustment, better selec- 
tivity, and, above all, will enable me 
to do my share 1 in abolishing the oscil- 
lation nuisance.’ 

“When carrying out Adusien 
which may possibly involve the pro- 
duction of oscillation, I will tune to 
some wavelength other than that of 
the local station.”’ 

‘*T realise that the perfect set does 
not exist, but will adopt a somewhat 
more critical attitude towards the 
quality of my own reproduction, and 
will endeavour to improve it. My 
efforts will eventually react to my own 
advantage in more ways than one, 25 
my friends will be induced to insta!l 
receivers; larger consumption wi! 
lead to lower prices for components, 
and more listeners will mean more 
money” for better programmes.” 

als 
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RECTIFIERS AND SMOOTHING CIRCUITS. 


An Experimental Siudy of Input and Output Wave Forms by Means of the 
Duddell Oscillograph. ; 


By FREDERICK RECORD, B.Sc., and IDA N. HOLMES, B.Sc. 


HE use of rectifying systems instead of high- 
tension batteries in receiving sets is growing at an 
increasing rate and will probably continue to do 

so owing to the development of valves which are of suit- 
. able dimensions and output. The behaviour of such 
. systems is therefore of considerable general interest. 

= The tests described below were made on an experi- 
mental unit employing a U.5 valve which is a full-wave 
rectifier. The energy was obtained from a small trans- 
former of standard make which was connected to mains 
supplying alternating current at 110 volts and of fre- 
quency 50 cycles. 

, The oscillograms were taken by means of a Duddell 
oscillograph, having two loops and a third fixed mirror 
to mark the zero. They all show slightly. more than two 
complete cycles, so that the curves represent the course 
_ of events in an interval of a little more than sth second. 
_ ‘One loop was slightly more sensitive than the other, but 


Fig. 1.—Circuit diagram of spparatis used in the investigation 
_ Of transformer and output wave form. The oscillograph loops are 
represented at L; and Lz. 
t was not thought necessary to equalise them as quali- 
ative results were sought. . 

Using the arrangements shown in Iig. 1, three oscillo- 
rams were taken. The sine curve in oscillograms (I.), 
II.) and (I1I.) shows the form of the alternating output 
rom the high-tension secondary of the transformer : it 
as recorded by the loop L, which was joined in series 
vith a resistance of 3,000 ohms across one half of the 
Inding. It was connected thus in-order to ensure that 
ere should not be an appreciable potentia? difference 
tween the loops. The second curve shows the form of 
e output from the system, the load being a resistance 

: 5,000 ohms. (I.) gives the current through one valve 
ement, the anode A, being disconnected from its supply 
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exists between the anode and 


terminal T,; (II.) gives the current through the other 
valve element, the anode A, being disconnected from T, ; 
(III.) gives the current through the complete valve, both 
anodes being connected. The mean current was about 
IO milliamperes in the case of oscillograms (I.) and 
(II.), and about 19 milliamperes in case (IIL). 

It is somewhat surprising 
to find that, when the valve 
is acting as a full-wave 
rectifier, the output current 
does not become zero. An 
examination of the . circuit 
diagram, however, indicates 
that the effect is probably 
due to the variation in 
potential along.the filament. 
When no potential difference - 


Fig. 2.— Arrangement of 
loops to show the effect of 
smoothing condensers on 
the output wave form. The 
resistance represents the 


the centre’ of the filament output load. 


transformer, a small poten- 
tial difference may exist between the anode and one end 
of the filament. 

The addition of a condenser produces a very striking 
change, even though the capacity be only small. To. 
Te this ent a slight rearrangement of the circuit 
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es of output; 
3) unsmoothed 


Fig. 3.—Calculated input curves for various 
(1)  unsmoothed output; (2) smoothed output; 
output with a Vpaasg difference; (4) falling output. 
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being no input if the applied voltage is less than the 


Rectifiers and Smoothing Circuits.— 

is necessary, the oscillograph loops being arranged to 
record the input to the system and the output from it in 
the manner indicated in Fig. 2. 

Oscillogram (IV.) was obtained when a condenser of 
capacity o.1 mfd. was employed, the resistance load being 
3,000 ohms and the output current about 30 milliamperes. 
The curve with the smaller variation shows the form of 
while the more angular one shows 


the output current, 
the input. 


that of 


Ona increasing the capacity to 5 mfd., oscillogram (V.) 
was obtained, the output in this case being more nearly 


uniform. 


condenser voltage. 


out put. 


As the load is a resistance, the output current is pro- 
portional to the applied voltage, which is, in this case, 
the potential difference between the condense! terminals. 
The alternating voltage applied to the valve is opposed 
by the potential difference between the condenser ter- 
minals. Hence the current flowing into the system is 
clete mined by the difference between these voltages, there 
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Although the valve current is pro- 
portional to the 3/2 power. of the applied voltage, the 
approximate form of the input current may be found 
by plotting the difference between a sine curve and the 
In Fig. 3 this has been done for several types 
of output, two of which (3 and 2) correspond very nearly 
with two of the oscillograms (IV. and VII.). 

During the period when there is no input current, the 


condenser supplies the whole of the output, its potential 


Oscillographs of wave form in H.T. rectifier and smoothing circuits. 


difference falling during the process. 
shows this fall very clearly. 

On joining a choke of resistance, goo ohms, and induct- 
ance, 35 henries, in series with the load resistance, when 
employing a condenser of capacity o.1 mfd., the output 
was found to be somewhat smoother and the input more 
complex. Oscillogram (VI.) shows the result. It is to 
be noted that, in this case, the output current curve does 
not give the shape of the condenser voltage curve owing 
to the phase difference introduced. i 

The behaviour of the complete- rectifying unit was 
investigated by arranging a smoothing Circuit consisting 
of two to mfd. condensers and the choke previously 
mentioned. The oscillograph loops were connected to 
record the current flowing into the system and the output 
to the resistance load as shown in Fig. 4. 

Oscillogram (VII.) was obtained with an output of 
about 30 milliamperes. The wavy line gives the input 


Oscillogram (V.) 
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Rectifiers and Smoothing Circuits.— 
and the straight line parallel to the zero line represents 
the output. It is not possible to detect any want of 
uniformity in the output, although an inspection of the 
curves shows that the condenser alone is in action for 


about s2,th second, so that’a fall of about 7.5 volts’ 


is to be expected. 

By regarding the output line as the zero, the manner 
in which the condenser current varies with the time is 
indicated by the input curve. This is so because the 
current flowing in the condenser is the difference between 
the input and the output. | 

The input to the system was found to be approximately 
in phase with the applied voltage, there being possibly 
a slight lead. A photograph was not taken, so that 
this cannot be definitely stated. 


The characteristic of the system was determined by 


joining a known variable resistance between the terminals 


of the complete rectifying unit and measuring the current, 


the output voltage being found by multiplying the current 
by the resistance. On plotting the voltage against the 
current a slight curve was obtained, so that the system 
behaves like a cell having a resistance which is not. quite 
constant. An empirical formula was deduced from a set 
of readings obtained when using a choke of resistance, 
390 ohms, and. inductance in the neighbourhood of 400 
henries. This formula is V=157.9—22541+7006I1’, or 
V=157.9— 2254 (1—3 
and'V the terminal a Tee 


Fig. 4. —Arrangement of loops for comparing input and output 
ate waveform of choke-condenser filter circuit. 
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Fig. 5.—Output characteristic plotted from enipirical formular; 7 
A, low-resistance choke; B, high-resistance choke. a 


“The curves in Fig. 5 were drawn from values calculated 
by the use of this formula: they agree very well with. 
the experimental results. 

A simpler formula may be employed if a limited range . 
of current be considered. V=157.9— 21141 gives values ; 
in good agreement with the experimental ones for currents 
less than 20 milliamperes. | 

The unit may therefore be regarded as- having an 
E.M.F. of 157-9 volts and a resistance of about 2,200 
ohms, the precise value of the latter depending on the | 
current. 
= On substituting condensers of 5 mfd. and 20 nifd. 
capacity for the two ro mfd. ones, the output current 
was unaltered, but on replacing the choke by one of higher 
resistance (that used in the oscillograph tests) the terminal 
voltage was reduced. This reduction. was- exactly 
accounted for by the additional resistance introduced. 

The high effective resistance of the system. appears to 
be responsible for the trouble experienced with low- 
frequency oscillations when a rectifying unit is used as 
the eee supply to a receiving set. 
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A New Service to Navigators, Astronomers and Geographical Expeditions. 


HE [International Rhythmic Time Signals trans- 
mitted from the Post Office Wireless Station at 
Rugby have been in operation since Monday, 

December roth, and mark an addition to the services by 
vhich this station maintains contact with the most distant 
arts of the world and with ships'on every sea. 

The signals are of the modified rhythmic type reconi- 
nended by the International Time Commission of 1925. 
[hey comprise a series of 306 signals emitted in 300 
econds, and equally spaced at intervals of 60/61 parts 
f a second. They are transmitted on a wavelength of 
8,740 metres twice daily, beginning at 9.55 a.m. and 
+55 p.m., and terminating with a dash at exactly 
o a.m. ‘and 6 p.m. G.M.T. The first signal at 9.55 


m and 5.55 p.m. isa dash, which is followed at regular 
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intervals by 60 dots, another dash at the even 56th 
minute, another 6o dots, followed by a dash at the 57th 
minute, and so on, until the hour is. indicated by the 
final dash. Each dash is 7% second in duration and 
begins at the exact minute. These times of transmission 
have been selected witha view to reach the largest pos- 
sible portion of the globe at suitable periods of ‘the day. 

For ordinary navigational purposes a comparison 
obtained by disregarding the dots and using the first 
sound of the dashes only will be sufficiently accurate, 
but for geographical surveys, astronomical work and 
other purposes where extreme accuracy is necessary, the 
intermediate dots, if recorded side by side with the local 
impulses, afford a means of correcting chronometers to 
1/60 of a second. 
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Some Helpful Hints to Constructors. 


N spite of the fact that many thousands of ‘‘ Every- 

man Four ” receivers have been built by more or 

less ` inexperienced amateurs and some by raw be- 
ginners, The Wireless World postbag proves that the 
majority of constructors have succeeded in obtaining the 
results of which the set is capable. However, some 
Teaders have encountered difficulties, as is inevitable even 
in the case of the simplest set, while others, whose number 
can only be guessed, as they are generally inarticulate, 
are satished with a performance very much inferior to 
that of which the receiver is capable. They probably 
judge it by comparison with ordinary sects; we of The 
Wireless World staff know its potentialities, and would 
ask the reader to set the same high standard as we do in 
judging the performance of his own apparatus. It is 
hoped that the present article will help to dispel un- 
certainty on several points which do not seem to be gener- 
ally understood, and which are sometimes responsible for 
poor results. 
` It is advisable at the outset to correct a misapprehen- 
sion which still seems to exist regarding the reception of 
long waves; so far as these are cohcerned, no use is 
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Fig. 1.—The original 


made of H.F. amplification, regeneration, or the proper- 
. ties of a coupled aerial circuit, and therefore a high 
degree of selectivity and sensitivity cannot be expected. 
At distances of up to a hundred miles—sometimes con- 
siderably “more—the long-wave adaption gives good 
signals from Daventry 5XX, but interference from a 
medium-wave transmitter in the immediate vicinity may 
be experienced unless selectivity is improved by connect- 


b 


detector grid bias device for the *“ Everyman Four” 
indicated at (b) and (c). 


~ 


ing a fixed condenser of some 0.0001 to 0.0002 mfd. be- 
tween the aerial lead-in and aerial terminal A,. It should 
thus be clear that the-set is not a suitable one for those 
living in coastal districts who have to depend largely on 
the Daventry station; for these conditions one of the 
later sets with H.F. amplification on the long waves is 
recommended. 


Detector Grid Bias. 


Detector grid bias is another source of misunderstand- 
ing. In the receiver as originally described a two-volt 
detector was used in conjunction with six-volt -valves else- 


where; thus four volts was available for application to- 


the grid, and a suitable proportion of this voltage was 


' obtained by taking the low-potential end of the tuned cir- 


cuit to the junction between two resistors connected in the 
negative filament lead. ` By suitably varying the value of 
these resistors, any negative voltage up to a maximum 
of four may be applied. Clearly, therefore, if we use 
valves of the same voltage rating throughout, there will 
be no surplus available for this purpose, so the ‘‘ free” 
grid bias arrangement must be abandoned. Alternative 
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‘Ss shown in circuit (a); alternative methods are 


methods will be discussed later. When the origina! 
arrangement is retained, a ‘‘ high-magnification °’ two 
volt detector, such .as the Cossor 210 R.C., Marconi 
D.E.H.210, or Mullard P.M.1A., should be used; ail 
these valves vary slightly in their characteristics, and there 
is no harm in trying resistors of 20 and 25 ohms in the 
sockets: R, and R, respectively, in place of those of 15 
and 30 ohms as recommended in the booklet. 
A 22 
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Notes on the “ Everyman Four.’’— 

There are exceptions to the general statement made 
above to the effect that ‘‘ free ’’ grid bias is only obtain- 
able with a six-volt L.T. battery and a two-volt de- 
tector. Due to the presence of a very high resistance in 
the detector anode circuit, it is not necessary (or even de- 
~ sirable) to run the filament at full brilliancy, and if a 
six-volt 0.1 amp. ‘‘ R.C.” valve is used in this position 
it will almost invariably be found that approximately 
correct bias combined with sufficient 
emission will be obtained if Rj is short- 
circuited and a 30-ohm resistor inserted 
in the socket marked R,. Furthermore, 
as the average detector requires two 
volts negative (or slightly less), it is 
obviously possible to obtain free bias if 
the detector filament is rated at four 
volts with a six-volt L.T. battery, or 
at two volts in conjunction with four 
volts L.T. In either case, and always 
assuming o.r amp. valves, the resistors 
R, and R, should be of: 20 and 5 ohms 
respectively. 

All this may seem rather complicated, 
and possibly the beginner will find it 
easiest to omit ‘‘ free’’ grid bias and | 
to adopt a more conventional arrangement. In Fig. 1 (a) 
is shown the original connections discussed above, and 
in (5) the modification for obtaining bias from the common 
It will be seen that the resistors R, and R, 
are omitted, being replaced by a resistance R (if re- 
quired) in the positive filament lead. The low potential 
end of the tuned circuit, previously joined to the junc- 
tion between the resistors, is joined to a wander plug for 


_ insertion into a socket of the bias battery supplying the 


/ 


f 


Generally speaking, 1$ volts negative will 
give the best results. The H.T. tapping supplying the 
detector should be adjusted for loudest signals. A by- 
pass condenser C,. of some o.1 mfd. upwards, may be 
connected betyveen the low-potential end of the tuned 

—~. circuit and negative fila- 
ment. 

This arrangement does 
not permit of very fine 
voltage adjustment, al- 
though variation of anode 
pressure enables the lower 
bend to be located with 
sufficient accuracy for ordi- 
nary purposes. Where ut- 
most sensitivity is required 
the arrangement shown in 
Fig. xı (c) is recom- 
primary-neutralising sections mended, particularly with 

of the H.F. transformer. ' modern valves. As will be 
seen, the winding of a potentiometer (generally of some 
250 to 500 ohms resistance) is connected across the L.T. 
supply to the valve, and the low- potential end of the 
tuned circuit is removed from the junction between the 
esistors, and joined to the potentiometer slider through 
l three-volt bias battery G.B. As in circuit (b), the re- 
istors R, and R, are removed, and the leads connected 


L.F. valves. 


Fig. 2.—Incorrect (A) and cor- 
rect (B) methods of winding the 


o their outer ends are short-circuited. Any resistance 
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which may be necessary is inserted in the positive lead 
at R. As stated above, it is rather an advantage than 
otherwise that the detector filament should be below full 
brilliancy, so with two-, four-, and six-volt 0.1 or 0.07 5 
valves operating on the L. T. voltage for which they are 
intended, it is customary to use resistors of respectively 
5, IO, and 1 5 ohms, although they are by no means 
essential. It should be observed that .the by-pass con- 
denser C may be retained. 


Fig. 3.—Sectional diagram showing the correct connections of the H.F. transfor mers.; 
the neutralising winding is indicated by black dots. 


A few failures to neutralise properly are sometimes re- 
ported ; here it may be stated definitely that this indicates 
a very serious fault either in the windings of the'H.F. 
transformer or in the connections to it. The circuit is 
inherently stable, and no difficulty whatsoever should be 
encountered, provided that instructions are followed im- 
plicitly. Some difficulties have been traced to partial or 
complete short-circuits in the neutralising winding, and in | 
this matter the reader’s attention is called to Fig. 2, which 


„Shows a part of the parallel primary-neutralising wind- 


ings. Great care should be taken to see that no wire, 


_other than that actually connected to it, is in contact with 


any one of the terminal screws mounted on the ebonite 
spacing strips. 


H.F. Transformer Connections. 


The matter of connections to the H.F. transformers is | 
-of the utmost importance. 


Some failures to obtain a 
balance have been traced to the fact that primary. and 
neutralising windings are wound over the high-potential 
end (that joined to detector grid) of the secondary, in- 
stead of over the low-potential end (joined to filament), 
Attention is drawn to Fig. 3, which shows the correct 
connections of both aerial-grid and H.F. transformers; © 
the lettering corresponds to that in the ‘‘ Everyman - 
Four ’’ booklet. It should be noted that the last tyrn : 
of the neutralising section should be immediately over 
the last secondary turn, and that all windings should 
occupy a length closely approximating to that specified. 

Difficulties due to microphonic action are now compara- 
tively rare, thanks to improvements in valve construction. 
Where they are encountered, it is advisable to mount the 
detector valve holders on a block of sponge rubber, mak- 
ing connections to it with light flexible leads. At the 
same time, the loud-speaker should be mounted at some 
distance frorn the receiver. 

Taking into consideration the fact that the “< livery- 


` 
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Notes on the “Everyman Four.”— 

man Four ” receiver has but two tuned circuits, its selec- 
tivity is of an extremely high order; indeed, it is very 
doubtful if it could be increased without introducing com- 
plications or sacrificing amplification. This does not 
mean, however, that a powerful station can be completely 
eliminated at a distance of a mile or two; even at three 
or four miles such a transmission will occupy a compara- 
tively wide band, which can best be reduced in width by 


taking advantage of the filtering effect of an additional _ 


stage of high-frequency amplification. Where the utmost 
selectivity i; necessary it is strongly advised that an 
“ R.C.” valve, with an impedance of not more than 
40,000 ohms, should be used as an H.F. amplifier. Such 
a valve will not need much more than about 0.5 volt grid 
bias; this can be obtained (with 6-volt valves) by con- 
necting the rheostat R, in the negative L.T. lead and 
returning the low-potential end of the tuned circuit to 
negative L.T. without the use of a bias cell. It should 
be emphasised that a valve impedance somewhat lower 
than that mentioned above is, strictly speaking, desirable, 
and that the figures relating to many types can be reduced 
by applying an H.T. voltage slightly in excess of the 
usual manufacturers’ rating. 

The rheostat R, is intended to act as a volume control ; 
as specified, it has a resistance of 30 ohms. : Now this 
was perfectly adequate for the 0o.25-ampere valves 
which were in general use when the set was first described, 
but it is hardly sufficient to give a very considerable de- 
crease of intensity with modern roo-milliampere valves, 
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TRANSMITTERS’ NOTES | 
: AND QUERIES. — | 


General Notes. 

Mr. Le R. W. Johnson (NU 3AFW), 
216, Irving Street, Allentown, Pa., asks 
us to state that he is transmitting on 
37.5-38.5 metres and wishes to get into 


communication with British and other 
European stations. He listens on the 
45-metre waveband and also on wave- 


lengths below 41 metres. 
Mr. F. C. Mason (2BXM), 80, Forbay 


Road, N.16, is standing by at the fol- 
Jowing times: Sundays, 10.00-24.00 
G.M.T., Saturdays 16.00-24.00 G.M.T. 


Other days 20.00-24.00 G.M.T., or at 
other times by arrangement to report on 
amateur transmissions on wavelengths 
below 5 and 200 metres. 


A Correction. 

In our note on page 786 of the issue 
of December 14th the words ‘‘ Experi- 
mental Radio Society ’’ should read “ Ex- 
perimental Radio Station.” We trust 
the error has not caused any incon- 
venience to Mr. A. S. F. Berry, who is 
operating 2BDP at Haut Croix, St. 
John’s, Jersey, C.I. 


Concerts from Japan. 

A correspondent in the Federated 
Malay States writes that JFAB, Taipeh, 
Formosa, Japan, transmits concerts 
irregularly, on 39.5 metres, which come 
in well, but with a pronounced generator 
hum, at 09.00 G.M.T., and asks if these 
have been heard by English listeners. 
South American Stations. 

We are indebted to our Argentine con 
temporary, ‘‘ Revista Telegrafica,’’ for the 
following list of amateur transmitting 


gade, nr. Sundby. 


Wireless 
— Worild 
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7ZG, a Danish station well known to 
English amateurs, is owned and operated 
by Mr. H. T. Petersen at “ Fribo,’’ Oster- 


at 600 volts from a moéor-generator, and 
the wavelengths used are 44-45 metres. 
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for which a value of 50 or. 60 ohms is more suitable. 
The trouble of L.F. oscillation is bound to arise with 
any set giving high magnification; the ‘‘ Everyman 
Four ’’ is no exception to the rule, but. as its circuit 
arrangement from the detector onwards is conventional, 
general advice on the subject which has appeared in this 
journal from time to time is applicable.. The first step 
to take is to fit either an output transformer or an output 
choke-filter (which must be of. the type in which one side 
of the loud-speaker is joined to L.T. negative).. This 
addition may be regarded as almost essential when a bat- 
tery eliminator is used. ' In addition, the effect of an 
experimental reversal of the L.F. transformer secondary 
connections should also be tried. 


Earth Noises. 


An important point arises when the set is used with a 
D.C. battery eliminator If the negative main is earthed 
there will very probably be a difference of potential be- 
tween the company's earth and the ‘‘ wireless ’’ earth; 
this may lead to noisy operation, and it is recommended 
that the connection between the screen and terminal E 
should be omitted. This will have the effect of isolating 
the filaments from the open aerial-earth circuit. — 

For reception of the local medium-wave station it will 
often be found desirable to eliminate the H.F. amplifier ; 
this may easily be done by connecting the aerial to ter- 
minal A,, replacing the long-wave loading coil with one 
having some 12 or 15 turns, and opening the short- 
circuiting switch. 


stations which supplements and corrects 
the lists previously published in the 
R.S.G.B. Diary and Log Book and The 
Wireless World :— 


Argentine. 


DN2 A. Bonald, General Roca 741, Bernal, F.CS. 
(Mr. Yzaguirre’ s station is DU2 not DN 2). 

HG4 M. J. Cintra. 

DQ4 —— Espana 214, Bahia, Blanca. (Change 
of address), 

AL3 D. Orzali, General “Urquiza 1624. (Change 
of address). 

BWe2 R. Schoss, Mejico 3230, Buenos Aires. 

Brazil. 

1AB A. Pimentel, Diamantina 24, Riachuelo, 
Rio de Janeiro. 

1BE M. Macedo, Caixa postal 294, Rio de Janeiro, 


(Change of address). 
210C O. F. Ribas, Aven'da S‘lva Jardim 218, 
Curityba. 
21D O. Peixoto, Caixa Postal 103, Curityba. 
21H A. F. de Castilho, Av. C. Abreu 109, Curityba. 
4. Fernandes, Pavsandu 188, Rio de Janciro. 


1BL R. Bicard, Laranjeiras 267, Rio de Janciro. 

3AA P. C. Schuck, Dona Laura '45, C. Postal 25, 
P. Alegre. 

21K A. Wendler, Caixa Postal 100, Curityba. 
Parma. ' 

9AB B. Ramos de Lima, Bello Horizonte, Minas 
Geraes. 

SAC A. Heinz, Vasco da Gama 94, Porto Alegre, 
Rio Grande. 

2AY Samuel de Toledo, Filhom Caixa Postal 182, 
Sao Paulo. 

1BN N. J. Botelho, Gral, Polydoro 104, Rio de 
Janeiro. - 

10L O. S. Masson, 24, de Maio 359, Rio de Jangim. 

1CM V. Guerrero, Perseveranza 16, Riacbuch, 
Rio de Janeiro. 

1JB J. Norberto, Caixa Postal 1253, Rio de 
Janeiro. — a 

2QA A. Castro, Caixa Postal 333, Florianopols, 
Sta. Catharina. 

Uruguay. 

The input is’ 60 watts 1P0 J. Amoros, Colina del Hospital, Rivera 


Chile, 
CSBD A. Pastor, Casilla 336, Santiago, 
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Events of the Week 


THE COMPLIMENTS OF THE SEASON. 

We take this opportunity to wish cll 
our readers a Happy and Prosperous New 
Year. May Leap Year signify a leap 
towards still better transmission and still 


better reception. 
ome meme) 


WIRELESS FOR LEAGUE OF NATIONS? 
The League of Nations will, we under- 
stand, set up a committee next month to 
discuss the desirability of erecting 4 
League wireless station at Geneva, princi- 
‘pally for use in times of crisis. ` 
o00on 


QUALITY, NOT QUANTITY. 

Few people surveying the world of 
wireless at the present moment would 
suspect that the stream of inventive 
genius. was drying up. Yet, according to 
the patent agents, there is a tendency in 
this direction, a marked decline in the 
number of wireless patents being notice- 
able during the last two or three years. 

cooo 


WIRELESS BEACONS. 
Three papers on rotating beam trans- 
mission and direction finding will be read 
at the Wireless Section of the Institution 


of Electrical Engineers on Wednesday; 


next, January 4th. Particulars will be 
found under ‘‘ Forthcoming Events.” 
ooco , 
NEARING 2; MILLION. 
Although the number of new wireless 
licences during October amounted to only 
4,000, the smallest .increase in any one 
month during 1927, there was a remark- 
able accession of new licences in Novem- 
ber, when the increase amounted to 
18,137. The total number of wireless 
licences now in force is 2,366,520. 
l oo0ooo 


A DOUBTFUL SLOGAN, 

“The idea that any slogan is better than 
none at all must have begotten the fol- 
lowing: “It is better to have hetero. 
dyned than to have never heard at- all.” 
The Cambridge retailer sporting this 
notice should ponder over the ethics of 
such an exhortation. What would 
Captain Eckersley say? 
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Search is being made by 


TELEPHONING TO ASIA MINOR. 


Experiments are taking place between 
London and Angora for the establishment 
of a wireless telephone service. 


0000 
BOLSHEVIK PROPAGANDA? 


Reports from Copenhagen state that 
the Danish 
Government for a station which is broad- 
casting Bolshevik propaganda in the 
Danish language. It is believed to be 
situated: either on the Baltic coast or on 
a ship. 


a 
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A GREETING BY WIRELESS. During 
the Christmas season the Marconi Co.,in 
collaboration with the Radio Corporation 
of America, introduced a service of photo- 
radiograms ‘for seasonable greetings. 
Above is a typical specimen. 


BEAM TO NORTH AND SOUTH AMERICA. 


Marconi short-wave beam services are 
now in operation to New York, Rio de 
Janeiro, and Buenos Aires. The New 
York beam service augments the long 
wave services which have been operated 
from Radio House, “London, for some 
years. | ae 

The South American beam services are 
entirely new, and place Brazil and the 
Argentine in direct wireless communica- 
tion with London for the first time. The 
beam service operates both to and from 


_ Rio de Janeiro, but at present Buenos 


Aires has no beam aerials, so that while 


. messages are sent from London by beam 
to Buenos Aires there is at present no 


beam in the reverse direction. 
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in Brief Review. 


AN EXPENSIVE UNTRUTH. 


An additional fine of £1 was levied in 
the Glasgow Sheriff Court last week on 
an offender under the Wireless Act who 
denied having a wireless set when the 
Inspector called. 


o000 


AUSTRALIAN CHILDREN AND WIRELESS. 


School wireless has probably achieved 
greater acceptance in Australia than any- 
where else. It is estimated that 20,000 
children listen regularly- to the educa- 
tional broadcasts from 3LQ, Melbourne 

° oo0ovo 


BROADCASTING ON 40 KILOWATTS. 

Germany’s new high power broadcast- 
ing station at Zeesen, near Koenigswuster- 
hausen, began its first official tests on 
Tuesday, December 20th. -With a rated 
power of 40 kilowatts the new station 
promises to be one of the most powerful 
in Europe.- It will shortly act as a 
national relay station, picking the best 
programme each evening from one cr 
other of the main stations and rebroad- 
casting it for the benefit of listeners who 
would otherwise be restricted to the pro- 
gramme of their local station. l 
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REDUCING INTERFERENCE BY SHIPS. 
The Marconi equipment of the new 
motor liner Bermuda reveals a departure 
from the standard ship installation. The 
spark transmitter, whilst fully complying 
with all Government regulations, is of 
comparatively low power, and for long- 
distance communication there will be an 
entirely new type of valve transmitter ap. 
paratus using a power of 14 kW. The 
great advantage of the valve transmitter 
is the long distance which can be covered 
with a moderate input and also the sharp 
tuning, which reduces. interference with 
other services to a minimum. . 

The installation of the Bermuda is of 
additional interest in view of the fact 
that the Post Office authorities are in- 
stalling valve transmitters in place of 
spark transmitters at their coastal sta- 
tions, thereby increasing the efficiency of 
the stations and reducing considerably 
the interference with broadcast listeners 
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Test Your Components ! 

“ Practical Amateur Radio Experi- 
mental Work ” was the title of a valuable 
lecture delivered by Mr. Bevan Swift at 
the last meeting of the Croydon Wireless 
and Physical Society. The lecturer ad- 


vised the testing of all components before- 


use and referred to the adulteration of 
ebonite and defects in intervalve trans- 
formers. Useful advice was given as, to 
the use of accumulators, the proper 
arrangement of wiring, etc. 

Hon. Secretary: Mr. H. T. P. Gee, 
51-52, Chancery Lane, W.C.2. 
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Wigan Wireless Society Formed. 


Following an open meeting at the Wigan 
Mining and Technical College on Decem- 
ber 2nd, a society has been formed known 
as the Wigan and District Technical 
College Radio Society. An attractive 
syllabus of fortnightly lectures, demon- 
strations and distussions has been ar- 
ranged and the College authorities have 
kindly assisted the society by providing 
a room for meeting, iaboratory facilities 
for experimental work by members, and 
use of a lantern and cinematograph. The 
membership list already stands at over 
50, and further applications are being re- 
ceived daily. The list is still open, and 
candidates are asked to communicate with 


the Hon. Secretary, Mr. M. M. Das, B.Sc.,. 


Technical College, Wigan. The sub- 
scription for the current session is 2s. 6d. 
(members under 18, 1s. 6d.). 
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Dr. Smith-Rose on Direction-finding. — 


Direction - finding enthusiasts were 
amply rewarded for their attendance at 
the last meeting of the Golders Green 
and’ Hendon Radio Society, when Dr. R. 
L. Smith-Rose showed how the best could 
be got out of a direction-finder and de- 
scribed recent research on might varia- 
tions in D.F. work. The all-important 
factor for successful D.F. work, said Dr. 
Smith-Rose, was effective screening, de- 
pending upon the thickness and kind of 
metal used. . 

In the second half of his lecture Dr. 
Smith-Rose dealt with the variations from 
true bearings between sunset and sunrise 
and related some interesting tests made 
in a hut strung in mid-air and surrounded 
by Hertz aerials. 

Hon. Secretary: Lt.-Col. H. A. Scar- 
lett, D.S.0., 357a, Finchley Road, N.W.3. 
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Loud-speaker Demonstration. 


A demonstration of wireless apparatus 
and the electrical reproduction of gramo- 
phone records was given on December 
6th at the meeting of the Ministry of 
Agriculture and Fisheries Radio Club by 
Mr. Burgess, of the Mullard Wireless 
Service Co., Ltd. The respective merits 
of the horn and cone type loud-speaker 
were dealt with, and the lecturer then 


CLUB. 
REPORTS 


AND ` 


TOPICS | 


Secretaries of Local Clubs are invited to 

send in, for publication club news of 

general interest. All photographs pub- 
lished will be paid for. 


demonstrated the Mullard loud-speaker 
both -on broadcasting and with an elec- 
trical gramophone pick-up. 

Hon. Secretary: Mr. C. T. Stock, 10, 
Whitehall Place, S.W.1. 
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FORTHCOMING EVENTS. 


THURSDAY, DECEMBER 29th, 1927. 
Golders Green and Hendon Radio Society.— 
Club dance at 8 p.m. 
Leyton and Leytonstone Radio Society.— 
At 8 pm. At Haydn House, Fairlop 
Road, E.l1l. “ What Station was Thati” 


FRIDAY, DECEMBER 30th, 1927. : 


Leeds Radio Society.—At the University. 
Open Night and Exchange and Mart., 


WEDNESDAY, JANUARY 4th, 1928. 


Institution of Electrical Engineers, Wire- : 
lesa Section.—At 6 p.m. (light refresh- 3: 
ments at 5.30). At the Institution, Savoy : 

: Place, W.C.2. ‘ Rotating Loop Radio 

Transmitters,” by Messrs. T. H. Gill and 

N. F. S. Hecht; “Application of the 

Rotating Beacon Transmitter to Marinc 

Navigation,” by Dr. R. L. Smith-Rose and 

Mr. S. RN. Chapman; * A Theoretical Dis- 

cussion ` of Various Possible Aerial 

Arrangements for Rotating Beacon Trans- 

mitters,” by Dr. R. L, Smith-Rose. 


A Wavemeter Evening. 


At a meeting of the Q.R.P. Trans- 
mitters’ Society on December 8th Mr. 
Page (2AFG) gave a talk on Heterodyne 
wavemeters and checked the wavemeters 
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ments for the purpose. The evening con- 
cluded with a demonstration by Mr. 
Abbott (6TA) of a moving coil loud- 
speaker in conjunction with a gramophone 
pick-up. s on 

Hon. Secretary : Mr. C. D. Abbott, 120, 
Cavendish Road, S.W.12. 
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Tottenham Society’s Annual Dinner. 


The first annual dinner of the Totten- 
ham Wireless Society, held on December 
6th, was the occasion for an interesting 
retrospect. Mr. H. T. Winter, one of 
the founder members, referred to the 
band of enthusiasts who first launched 
the Society five or six years ago. Other 
speakers, including Prof. Low, Mr. R. 
F. G. Holness, Mr. A. W. Howes, and 


Mr. F. E. R. Neale, touched upon the . 


advances made in wireless over the last 
few years, particularly the enormous pro- 
gress made since the inception of broad- 
casting. 
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“Wireless World ” Lecture. 


At the Tottenham Society’s meeting on 
November 30th Mr. F. H. Haynes, 
Assistant Editor òf The Wireless World, 
demonstrated his moving coil loud- 
speaker. Mr. Haynes, after dealing with 
the theory and construction of the moving 
coil loud-speaker, gave many useful tips 
regarding the winding of the coils. He 
advised members when purchasing draw- 
ing paper for the diaphragm to take with 
them a micrometer. Hehad found that a 


thickness of .Olin. gave the best results. 
Hon. Secretary : Mr. F. E. R. Neale, 
10, Bruce Grove, Tottenham, N.17. 


AN ITALIAN SHORT-WAVE TRANSMITTER. Dr. Giulio Salom’s 2kW transmitter 


installed in his station EI 1MT at Palazzo Spinelli, Venice. 


The plate voltage is 


supplied from a 500-cycle alternator and stepped up to 8,000 volts by a transformer. 
The valves used are Philips, Type Z14. 


A 26 


of members who had brought their instru- 
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C.D.M. H.F. CHOKES. 


There is a tendency in modern receivers 
to make a more extended use of H.F. 
chokes than heretofore; the choke-feed 
method of coupling H.F. valves as is 
exemplified in the 2 H.F. Everyman Four 
paoe a separate path for the D.C. and 

.F. anode components which is a distinct 
advantage militating against lack of 
stability, moreover should a short-circuit 
develop in the neutralising condenser the 
primary windings of the H.F. transformer 
are not burnt out. H.F. chokes are also 
needed for capacity-controlled reaction 
and as a means of preventing any H.F. 
il ag from entering the L.F. ampli- 

er. 

The C.D.M. H.F. chokes marketed by 
C. D. Melhuish, 8, Great Sutton Street, 
Goswell Road, London, E.C.1, are wound 
with fine gauge silk-covered wire and the 
formers with 8 slots are machined from 
solid ebonite of 3in. diameter. The end- 


contacts are of the grid leak type, thus 
_ giving provision for interchangeability in 
a suitable holder which is supplied. 


G.D.M. radio frequency choke. 


A tapped-choke giving an alternative 
inductance is also manufactured, but is 
suitable for baseboard mounting only. 
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MAGNAVOX MOVING COIL 
` LOUD-SPEAKER. 


Possibly the first moving coil loud- 
speaker unit to bè offered in this country, 
apart from a complete loud-speaker equip- 
ment, is the new Magnavox movement 
which has recently become available 
from the Rothermel Corporation of Great 
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Britain, Ltd., 24-26, Maddox 
Regent Street, London, W.1. 
To the scrutinising amateur with ad- 
vanced ideas on moving coil loud-speaker 
design there may be a little reluctance 
to accept a commercial product unless it 
correctly follows his own specialised 
ideas. <A Magnavox loud- 


Street, 


specimen 


I! 
The new Magnavox moving coil loud- 
` speaker ready for mounting. 


speaker was tested from this viewpoint, 
aud in comparison with a specially con- 
structed instrument there was little to 
choose between them as to the quality of 
reproduction. The diaphragm is perhaps 
a little smaller than usual, being some 


6in. across, and is constructed from a 


supple form of treated paper. It is 
mounted on a leather rim built up in four 
pieces, probably to compensate for the 
uneven stretch which results if the ring 
is cut from a single piece of leather as 
well as being more economical. The 
electromagnet is, of course, appreciably 
smaller than many of the designs which 
we have recently seen, but this is due to 
the fact that an exceedingly small air 
gap is employed so that the watts re- 
quired to produce a high flux density 
comes within the scope of those who have 
no electric supply mains. A centring de- 
vice is employed behind the diaphragm. 
In the metal support is housed the out- 
put equipment, and it is intended that 
this loud-speaker shall be connected 
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Latest Products of the Manufacturers. 


directly in the anode circuit of the ont- 
put valve, thus avoiding the need tor 
modifying present receiving sets, 
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HUNT’S HYDROMETERS.. 

It is surprising how few accumulator 
battery users possess hydrometers. The 
condition of a cell is usually determined 
with the aid of a voltmeter, and although 
this may serve as a rough guide when the 
battery is tested in use, a better know- 
ledge of the state of discharge of a coil 
is gained by means of a tested hydro- 
meter. A wide difference of acid density 
in a small cell when in a charged and 
discharged state is a definite indication 
that the battery is giving its maximum 
ampere-hour discharge. There is no 
better means, moreover, of verifying that 
a battery has received a full charge than 
by regularly noticing the specific gravity 


both before and after charging. Water- 


may be added to a battery to bring up 
the level of the electrolyte, but here 
again a hydrometer is almost essential in 
order to make quite sure that water is 
not being introduced to take the place 
of acid which may have been spilled, thus 
tending to reduce the gravity. 


The “ Ala” 


testing hydrometers of, 
Messrs. A. H. Hunt, Ltd. 


To pour out the acid from a battery 


for test purposes is not advised, and 
A. H. Hunt, Ltd., H.A.H. Works, 
Tunstall Road, Croydon, are now 


marketing an extensive range of battery 
testing hydrometers, varying in price 
between 2s. and 6s. 6d. Acid is readily 
withdrawn from the battery by suction, 
and with the aid of a floating hydro- 
meter the specific gravity is easily read 
off with accuracy. It 
should the floating hydrometer become 
damaged, it can be replaced at a small 
cost. These hydrometers are also useful 
for adding water to cells. 


is noted that,. 
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Adding a Low-frequency Stage to the Single Fourzelectrode Valve. Receiver. 
By A. P. CASTELLAIN, B.Sc., A.C.G.I., D.I.C. l 


v 

N a recent issue of The Waircless World! the writer 

described the construction and performance of an 

experimental single four-electrode valve receiver which 
employed centre-tapped coils and condenser variation of 
reaction. As was stated in the article referred to, space 
was left on the baseboard for the addition of an amplifier 
if this was desired. 

In response to several requests for a detailed descrip- 
tion of a suitable arrangement of components for the L.F. 
amplifier, the present article gives both circuit details 
and photographic illustration of the actual layout of com- 
ponents on the completed set. : 

Fig. 1 shows the complete circuit of the set. The type 
‘of L.F. amplification chosen as being most suitable for 
general use is by means of 
transformer coupling be- 
tween the two valves, and in 
order to retain in full the 
previous experimental capa- 
bilities of the set, jacks have 
been utilised so that either 
one or two valves may be 
used at  will—a_ suitable 
arrangement of contacts on 
the jacks ensuring that only 
the first valve filament is 
alight when one valve only is 
being used, while both valve 
jlaments will be lighted 
when the telephone plug is 
inserted in the output jack 
of the second valve. 

When the set is used with 
an average aerial in a local- 
ity where two or three 
stations come in at good 
phone strength on the single 


Fig. t.—Complet: circuit 


' September 7th, 1927. 
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valve, then these stations should operate a small loud- 
speaker at quite reasonable strength when two valves are 
employed. | 

The transformer actually used on the set illustrated is 
a Gecophone, but any transformer of about 34:1 to 6: 1 
of reputable make will be equally suitable. 

The valve holder for the L.F. valve will require the 
brass or phosphor-bronze strip for connection to the ter- 
minal for the fourth electrode on the side of the valve. 
This strip and the method of mounting it is shown in the 
sketch on the opposite page. | 

The alterations to the panel of the original single valve 
set are very few—the two telephone terminals should be 
removed and the two jacks inserted in their place when 
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diatram o! the four-electrote receiver with the addition of a 


L.F amplifier. 
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Four-electrode Amplifier.— 


i ADDITIONAL PARTS - } 
i REQUIRED. 


1 “Triumph” Valve Holder 
(A. H. Clackson Ltd.). 

1 L.F. Transformer 4 : 1 
(General Electric Co. Ltd.). 

1 “ Lgfus” Jack No. 4 Fila- 
ment Single Control. 

1 “Lotus” Jack No. 3 
Double Circuit (Garnett : 
-Whiteley & Co. Ltd.). : 3" 

: 1 “Lotus” Plug. 3 : 
: 1 G.B. Battery, 9 volts 
(Siemens Bros. & Co. Ltd.). 


2 Wander Plugs (Lisenin 
Wireless Co.). - 

2 Terminals, N/P (Belling 
& Lee). 


2 “ Verona” Battery Holders 
(Jabez Bate & Co.). 


Flex, ete. 
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the holes have been suitably 
enlarged. Two extra ter- 
minals—one for H.T. on the 
second valve and one for the 
inner grid of this valve—are all that is required in the 
way of additions on the terminal panel. Grid-bias 


terminals have not been allowed for, as there is plenty of | 


room for a nine-volt grid-bias battery on the baseboard, 
fixed in the usual clips, as shown in the photograph. 


Choice of Valves. 


If the local station is not really powerful in the phones 
on one valve, or if a loud-speaker is not going to be used 
in any case, the best valve for the L.F. 


stage is the 
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General view of the complete receiver 
with additional L.F. amplifier. 
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Fig. 2.—Dlmensional layout of components, including the L.F. ampiifier. 


A.P.412 L.F. valve, which has an amplification factor 
of about 8. | s 

The extra grid voltage (¿.e., the voltage to the terminal 
on the valve) on this valve should be from +4 to +12, 
according to the H.T. voltage used. For telephone work 
only, 24-volt H.T. will be found very suitable, with the 


_ extra grid voltage +4 to +6 volts, while with 40 to 5c 
= volts H.T. and extra grid voltage +6 to +12 volts quite 


good results will be obtained with a small loud-speaker. 
With 24 volts H.T. the grid bias should be —1} volts, 


Phosphor bronze or brass con- 
tact strip for the inner grid 
terminal. 


and with 40-50 volts the bia3 

should be — 3 volts. 
_... If a loud-speaker is going 

mito be used, and if the local 
@station is very loud in the 
phones with a single valve, 
tit is better to use the 
A.P.412P for the amplifier. 
This valve has a lower am- 
plification factor (about 5) 
and therefore will success. 
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Four-electrode Amplifier.— 
fully handle a larger input than the A.P.412 L.F., and 
besides has a much lower A.C. resistance, so that larger 
outputs are possible with this valve, with, of course, suit- 
able input voltages. Suitable H.T., inner grid terminal 
voltage, and grid-bias values are + 60 volts, +12 to +15 
volts, and — 44 volts respectively, and these may be used 
as a basis for experiment. - 
However, for most purposes the. A.P. 412 L.F. valve 
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will be found the most suitable for use in 1 the L.F, stage | 
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of the set described. 

It will be found that the A of an L.F. amplifier 
to a single valve set, when telephones are used, not only 
increases the loudness of stations received on the single 

valve, but makes possible the successful reception of 
stations which were too weak to be enjoyed or even under- 
stocd when one valve only was used, so that the effective 
range of the set will be increased. 


VOLUME. CONTROL. 


Simultaneous Variation of Filament Temperature and Grid Bias. 


T is generally considered that one of the best and 
simplest methods of volume control for any re- 
ceiver where a stage of high-frequency amplification 
is used is that in which the input to the detector is varied 


by altering the filament current of the high-frequency 


amplifying valve, as indicated in Fig. 1. Sometimes, 
however, it is found that the range of variation obtained 
in this simple way is not great enough, even when a 
rheostat of fairly high resistance is used. A 30-ohm 
rheostat, used with a 625 type valve, permits of reducing 
the filament voltage to less than 2ł% volts, which usually 
provides plenty of control, but if the same rheostat be 
used with a valve of the more modern 610 type, the mini- 
mum filanient voltage which can be applied to the valve 
is about 4 volts, and at this voltage most valves of this 
class still give quite considerable amplification. It is 
therefore with the new o.1 ampere valves that volume 
control by filament alone proves so OLEA to be unsatis- 
factory. 


Increased A.C. Resistance. 


The decrease of volume obtained by lowering the 
filament voltage is due, primarily, to an increase in the 
impedance of the valve, so that we shall supplement the 
effect of the filament resistance in decreasing volume if 
we can arrange to increase the impedance in any other 
way. Either a decrease of high-tension voltage or an 
increase in (negative) grid voltage will have this result, 


Fig. 1.—Usual position for filament rheostat of H.F. valve 


but neither of these methods appears, at first sight, very 
convenient. But if the rheostat be removed from its 
normial position in the positive filament lead, where it is 
shown in Fig. 1, and placed instead in the negative lead, 


and if, further, the grid return be taken, not to the nega- 
tive end of the filament, but direct to L.T.—, as shown 
in Fig. 2, then any increase in the resistance of the 
rheostat will increase the grid-bias applied to the valve 
at the same time as it dims the filament. As a result, 
the impedance of the valve of Fig. 2 will rise much more 
rapidly as the filament is dimmed than that of the valve 
of Fig. 1, so that a more extensive control over. the 
amplification given by the valve is secured. 

Practical experience indicates that where the circuit of 
Fig. r is used the filament rheostat should have a resist- 
ance not less than that of the filament of the valve with 
which it is to be used, whereas with the arrangement of 
Tig. 2 the rheostat need not have more than one-half of 
the resistance of the valve filament. 


Fig, 2.—By Sameco the flament rheostat in the negative lead 
the grid bias is increased as the filament temperature is lowered; 
both these factors increase the valve resistance. 


In conclusion, suitable values for the rheostat for a few 


types of valve are given in the following table :— 


Valve Filament. Minimum rheostat resistance (Ohms). 


O u 


For Fig: 1. For Fig. 2. 
210 25 10 
410 50 20 
610 ` 90 30 
225 10 4 
425 20 8 
625 30 12 
A.L.M. S 


‘DECEMBER 28th, 1927. 


nf I 
il 
y 


4 + X~ 
Anaa ee 
\ Se ee ee ee 


| | \ NG TN 
pe \ \ \ \ \ \ \ \ NOS Ñ Ne 
\ \ \ \ \ ANN N x 


Wireless 
World 


By Our Special Correspondent. 


Colonial Office and 5SW—Oscillating on the ‘“ Silent Point ’’—International SOS Scheme—The 
Year’s Favourites—Nine Microphones at York. 


A New Empire Broadcasting Problem. 

Australia is undoubtedly getting the 
best share of the present transmissions 
from 5SW, and it is interesting to observe 
that, the novelty having worn off, the 
question of programme material has been 
raised. A few weeks ago everybody was 
happy if the Mother Country was heard 
at all, so it is a pleasing tribute to the 
efficiency of 5SW that our Australian 
cousins are now growing blasé. | 

As regards broadcasting material the 
B.B.C. finds itself in an awkward posi- 
tion. Nothing exclusively for the 
Dominions can be considered, for 
obviously the expenditure of money for 
this purpose would provoke immediate 
criticism from licence-holders in this 
country. On the other hand, programmes 
from 5XX, especially at the time when 
Australia hears best, viz., mid-day, are 
no better than anything Sydney and Mel- 
bourne can put out. 


“Coco 


Colonial Office Interested. 


What the average British settler seems 
to want most of all are programmes giv- 
ing him sounds of home—the hubbub of 
Piccadilly Circus, free speech in Hyde 
Park, ‘‘ lights out ” at the Tower of Lon- 
don, and so on, ad infinitum. 

I understand that the Colonial Office 
is showing an interest in 5SW, and as 
this is the department most intimately 
concerned in strengthening the ties 
between the Mother Country and her 
Colonies, perhaps something will be done 
towards providing a financial basis for 
developing the service. 
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The Silent Oscillator. 


Can there be anything more maddening, 


soul-destroying, demoralising, than living 


next door to a persistent ‘‘howler’’? 
“ Oh, yes,’ says an acquaintance, ‘‘ my 
case is worse than that! I live next door 
to an oscillator who doesn’t ‘ howl.’ ” 
This case is certainly as bad as the 
other, if not worse. Oscillating on the 
“silent point” is probably one of the 
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FUTURE FEATURES. 
London & Daventry (5XX). 
January lsr.—Religious Service 

relayed from Holy Trinity 

Church, Folkestone, conducted 

by Canon W. H. Elliott. 
JANUARY 2ND.—Chamber Music. 
JANUARY SRD.—Variety Programme. 
JANUARY 4tH.—‘‘ The Merry Wives 


of Windsor,” a comic opera in 


three acts by Nicolai. 
January SrH. — Royal  Philhar- 
monic Society Concert relayed 
from the Queen’s Hall. 
JANUARY 6TH.—Song Recital. 
JANUARY 7TH.—Variety Programme. 
Daventry (5GB), experimental. 
JANUARY Istr.—Religious Service 
- conducted by the Lord Bishop 
of Birmingham (the Right 
Rey. Ernest William Baraes, 
M.A.). ‘‘ Dido and Æneas,” an 


‘opera by Henry Purcell, from 


Birmingham. 
JANUARY 2ND.—Ballad Concert. 
JANUARY 3RD.—Military Band. 
January 41tH.—Popular Orchestral 
Programme. 
JANUARY 5tH.—‘‘ Heart’s Desire,” 

: a comic opera en casserole by 

: Mabel Constanduros, 

: JANUARY 7TH.—Old Favourites, 

from Birmingham. 
. > Cardiff. 
January 2np.—‘‘ First Footing,” 
a New Year’s Revue. 
Manchester. 
JaNuaRY 2np.—‘‘ The Two Eliza- 
beths,” a play by Netta Syrett. 
Newcastle. 
JANUARY 7tH.—The Marsden Col- 
liery Prize Band. 
- Glasgow. 

January 2npD.—A Grand Panto- 

radioptimime. 
Aberdeen. 

JANUARY SRD.—Memories of 1927, 
presented by the Radio Con- 
cert Party. 

Belfast. 


JANUARY 6ru.—A Novel Game of. ; 


Chess. 
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commonest of vices, especially in remoter 
districts where loud-speaker reception is 
only possible on small sets in which re- 
action must be pushed up to the utter- 
most limits. 

It seems that the Post Office and the 
B.B.C. are about as helpless in the matter 
of silent oscillation as they are in dealing 
with the offender who brazenly howls. 


o000 


International SOS Scheme. 


It will not be until February, when the 
next meeting takes place, that the Union 
Internationale de Radiophonie at Geneva 
will consider the B.B.C.’s proposal for 
the establishment of an international 
exchange -for SOS broadcasts. As the 
B.B.C. remarks, an SOS is often 
addressed to a person known to be 
abroad, where the chance of picking up 
a message direct from 2L0 is fairly 
remote. A rebroadcast of the message 
from a foreign station might make all the 
difference. Incidentally, the scheme 
would lead to some interesting SOSs 
from British stations on behalf of 
stations abroad. i 
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American Programmes. : 
Despite some intelligent anticipation in 
the daily Press, the B.B.C. is not at 
present planning any special relays from 
Continental broadcasting stations. What 
they hope to concentrate on is spaced- 
aerial reception from America, and if 
real success is to be. attained in this 
respect I think their hands will be pretty 
full for the next few months. 
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Favourites of 1927. 

` Many reputations go into the melting- 
pot when the B.B.C. takes stock of the 
opinions of listeners as revealed in the 
past year’s correspondence. Frankly, I 
had some surprises when I was permitted 
last week to glance through the list of 
1927 ‘‘ favourites.” 

The promenade concerts were deemed 
the most acceptable of all classical broad- 
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casts, while Albert Sandler and his 
orchestra headed the list of most popular 
orchestral items. In the opera and 
oratorio class the favourites were ‘‘ The 
Messiah ’’ and ‘* Martha.” 
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Variety. 

On the lighter side listeners found 
“The Roosters’? the most entertaining 
of concert parties, while individual 
variety artistes achieved popularity in 
this order :—Mable Constanduros, A. J. 
Alan, Muriel George and Ernest Butcher, 
Tom Clare, Ronald Gourley, Clapham 
and Dwyer, Florence Oldham. 

Concert artistes show the following 
order :—Rex Palmer, Dora Labbette, 
Hubert LEisdell, Ann Liddeil, Solomon 
and Laffitte. 
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The Popular Boat Race. l 

The boat race was an easy first among 
outside broadcasts, being followed by 
internationa? football, Royal Command 
variety, the nightingale, the Grand 
National, American relays. 


The most popular play was ‘ Lord 
Jim,” followed by “ Trilby,” ‘‘ R.U.R.,’ 
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“Julius Cæsar,” “The Arcadians,” and 
“ Miss Hook of Holland.” 
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Talks. 

The three most popular -“‘ talkers ” 
present a peculiar combination. They 
were Santos Casani, Sir Walford Davies, 
and Sir Oliver Lodge, in the order 
given! 
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Reginald Foort. 

It was announced a month ago that Mr. 
Reginald Foort was severing his counec- 
tion with the New Gallery Kinema, but 
that he would broadcast in the New Year 
from another cinema in the West End. 
He will broadcast his first organ recital 
from the Plaza Theatre on January 4th, 
and will continue on all following 
Wednesdays from 6 to 6.20 and 6.45 to 7 
m n. until further notice. 
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Nine Microphones at York. 

If we judge by the number of micro- 
phones in use, one of the biggest ‘‘ out- 
side broadcasts ’’? yet attempted will be 
the Watchnight Service from York 
Minster on Saturday next. No fewer 
than nine microphones will be in opera- 
tion, necessitating the use of about 
three-quarters of a mile of twin lead- 
covered cable. Owing to the extreme 
length of the microphone cables the line 
will have to be broken for the insertion 
of a sub-control and amplification point. 

The engineers will have very little 
elbow-room during the service, as the job 
of control and amplification will have to 
be done on a balcony 50ft. high and 2ft. 
wide! 

The control of all these microphones 
will call for some deft handling and will 
necessitate a very thorough acquaintance 
with the order of service if nothing is to 
be missed.’ 


PLATFORM 


Broadcasting a Procession. 

The need for so many microphones 
arises from the fact that the ceremony 
will include a processional hymn from 


the choir stalls to the west front. Just 
before the west front is reached the Arch- 
bishop of York will strike the Stone of 
Remembrance thirteen times to signify 
that the Minster has stood for thirteen 
centuries, A microphone will be specially 
placed so that listeners can hear this 
part of the ceremony. 

Outside the cathedral the Archbishop 
will address the large crowd which invari- 
ably gathers on New Year's Eve, and the 


broadcast will conclude with the Minster - 


bells. 
ooco 
A Programme Experiment. 
Cardiff will give -the first of a new 
venture in broadcasting entitled “ Radio- 
logues °? on January 12th. A radiologue 


jeer. 
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is a new form of story-telling, the narra- 
tor holding a place analogous to the 
chorus in Greek drama, the actors supply- 
ing the dialogue. This form is intended 
to be an improvement upon the reading 
of a short story by one person, for it will 
preserve the story in its original form, 
but will not need the usual stage settings 
of acts and scenes. The first of the series 
will be prepared by Mr. E. R. Appleton, 
station director. ' i 

Cardiff has always been one of the most 
enterprising of the B.B.C. stations; let 
us hope the new venture will be a success. 

0000 


Next Week’s Variety. 


Cicely Debenham, who made her 
theatrical reputation in such plays as 
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A BIG “O.B.” EVENT. No fewer than 
nine microphones, with three-quarters of 
a mile of cable, are being installed in 
York Minster for broadcasting the Watch- 
night Service on New Year's Eve. The 
above plan shows the arrangement of 
microphones and wires. Nos. 1,2 and 3 wiil 
pick up from the choir stalls and organ; 
Nos. 4 5 and 7 will be sWitched on 
. while the clergy and choir proceed down 
the nave to the west door while No. 6 
microphone is specially placed to enable 
listeners to hear the ceremony of ene 
the Remembrance Stone. Nos. 8 and 
will pick up the Archbishop's Address 
and the Minster Chimes. 


i Oh! Oh! Delphine ce “ Mrs. Gorringe's 


Necklace,’ “ My Lady Frayle,’”? “The 


~ Consin from Nowhere,” and ‘“ Patricia,” 


will appear in the variety programme at 
2LO on January 3rd. Other artists in 


the bill on that evening are Rex Evans, © 


Coram (who shares with Arthur Prince 
the premier honours of the halls as a 
ventriloquist), and Esther Coleman. 
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Prepare for the Steel Guitar. 


Joe Termini, of the Kit Cat Orchestra, 
and who has been one of the chief attrac- 
tions at- the Alhambra, Leicester Square, 
will appear before the microphone with 
his steel guitar and other instruments on 
January 11th. 
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Round the Stations. 


Newcastle has arranged a programme 
“round the stations” on January 10. 
Portions of the programmes from London, 
Manchester and Glasgow will be relayed. 
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The Editor does not hold himself responsible for the opinions of his correspondents. 


Correspondence should be addressed to the Editor, “ The Wireless World.” Dorset House, Tudor Street, E.C.4, and must be accompanied by the writer’s name and address. 


THE EXPONENTIAL LOUD-SPEAKER. 


Sir,—I have made an exponential horn as described by Mr. 
Dinsdale in your issues of November llth and 23rd, and would 
like to thank you for the resultant pleasure. As Mr. Dinsdale 
truly says, ‘‘the results are a revelation,” even when compared 
with the best cone speakers. 

Perhaps the following remarks would ‘be useful to other 
readers who contemplate making one of these horns :— 

(1) I would beg to disagree with Mr. Dinsdale when he says 
that this horn ‘‘ may be undertaken by anyone possessing an 
-elementary knowledge of wood working.” I suggest that this 
construction is quite a skilled job. , 

(2) The heart-shaped blocks are, in my case, made up of 
fourteen laminations in each block, and foreign ash is used. 
This is much lighter than English ash, and just as suitable. 
These laminations should be cut by band saw, by an experienced 
saw man, and before cutting out anything at all, patterns should 
be made for guidance. 

(5) The front and back W blocks were by far the hardest 
part of the whole horn to make, as it will very likely be found 
necessary to build these up also from laminations. This 
especially refers to the front centre W block. 

(4) I used 7-ply for the top and bottom, and when I screwed 
the 5-ply sides in position I found that the front edge warped 
inwards considerably, necessitating an ash batten on the out- 
side of the mouth of the horn from top to bottom, screwed 
from the inside. 

(5) It is advisable to countersink ‘the insides of the small 
heart-shaped blocks so as to let the inside surface of the input 
metal tube come flush with the sound conduit. l 

(6) Use dry timber. 

As to results additional to those mentioned by Mr. Dins- 
dale. Tone is wonderful, and every instrument of the orchestra 
can be distinguished, even to the ‘‘ bowing ” of the strings of 
the double bass. For dances, this horn with a suitable pick- 
up and amplifier is ideal, volume being enormous. 

I used this combination yesterday in a very large school 
building, and with a 3-valve amplifier (transformer input and 
two resistance stages, with a D.E.5A in last stage), it would have 
filled a hall twice the size. I used a Brown U/G.A. unit. 

The divided opening of the horn also gives a stereoscopic 
- effect, and when listening the orchestra seem to be grouped all 
round instead of at one point, as is usual with the ordinary 
speaker or horn. 

I apologise for the length of this letter, but if any other 
reader contemplates making this, horn, they will never regret 
it if they do so. FRANK D. BERRIDGE. 

Farnham. 

December 11th, 1927. 
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DATE OF THE ANNUAL RADIO EXHIBITION. 


Sir,—Might I be permitted to take up some of your valuable 
Space to suggest that the National Radio Exhibition should 
be held in June or July next year, instead of in September as 
hitherto? — 

_ The progress of development in broadcast receiving apparatus 
18 now becoming much more regular and gradual, and at the 
Same time commercial sales factors are making the publication 
of these developments in finished form an annual event, hence 
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the popularity and importance of the Exhibition, which can 
now be compared from every point with the Motor Show. 
The purpose of the Wireless Exhibition, like the Motor 


‘Show, is, I take it, to show to the public and the trade the 


coming season’s models embodying the new developments’ and 
inventions brought out during the past year, and the modifica- 
tions found necessary from the use of the previous year’s’ 
models. 

Now the most popular time for buying cars is in the spring, 
yet the Motor Show is held in the autumn! I will not 
disgrace the intelligence of the radio manufacturers by pointing 
out the reason for this, but the result is that the public is 
able to obtain delivery of what it wants when it wants. it. 
With wireless, however, the Exhibition is held merely a 
month or six weeks before public demand is at its height, 
with the result that the public has to wait a long time for 
what it wants. Two actual personal experiences spring to 
mind, and one hears of other similar and worse instances 
every day. Immediately after the Olympia Exhibition the 
writer ordered a pair of push-pull transformers.: He has just 
had delivery of one of them, and it seems as though he will 
be unable to handle the noise he was hoping to be able to 
put out during the coming Christmas festivities, - More 
recently he recommended a friend a five-valve receiver, and 
a local dealer demonstrated’ the only one he had obtained out 
of several ordered at the Exhibition with A.C. mains equip- 
ment. This was not judged satisfactory from the hum point 
of view, and now the ‘set is standing idle awaiting an 
eliminator and trickle-charger demonstration, because a patent 
battery cable essential to the sct is unobtainable! 

One would think that a manufacturer could produce a cable 
for each receiver and another for each A.C. unit before 
December. The firms mentioned are no worse than the others 
producing high-class articles, and one is forced to appreciate 
the difficulties a manufacturer must have to face in getting 
into full production in a week or two, and it proves the 
necessity of holding the Show earlier next year. 

A June exhibition would give the manufacturer a longer 
time to meet public demand; it would also shorten the slack 
period in the summer, It would enable the dealer to attend 
the Show when he is not otherwise busy, and plenty of time 
would still be allowed for the experience and the developments 
of the past winter to be assimilated. l 

I must apclogise: for taking up so much space, but there 
is more chance of the Exhibition promoters giving considera- 
tion to a long letter. : May they think this matter over care- 
fully from all points of view in time to prevent a recurrence 
of delivery trouble next autumn. 

Preston, ' J. MAURICE TOULMIN. 

December 8th, 1927, 


IDENTIFICATION OF FOREIGN STATIONS. 


Sir, —I have read the various letters now appearing in The 
Wireless World on this subject with considerable interest, as I 
made an aan to “ butt in ”?” with what I considered to be a 
quite practicable suggestion in one of the early numbers of the 
B.B.C.’s World Radio. 

Briefly, it amounts to this: That every station should use 
the word “ Radio ” immediately preceding their station name so 
that, as soon as the word radio is heard by a listener, he knowa 
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instinctively that the next word is the one he is waiting for, 
thus :— 

Hello !—Here Radio London. 

Hello !—Hier Radio Berlin—Voxhaus. 

Hello !—Ici Radio Paris—Emission Eiffel. 

As it appears to me a knowledge of any foreign language 
would be quite unnecessary except in so far as it applied to 
the pronunciation of the place name, and surely the listener’s 
acquirement of this pronunciation by the announcer in his own 
tongue, one of the little “international”? pleasures of radio, 


would, with very little practice, cut out any of those prosaic - 


complications that must inevitably arise when one has to dis- 
entangle the particular number of strokes on a gong or bell, 
relation of notes in a musical scale, reference to a numerically 
classified directory, etc., etc. | 

The word “Radio” and the place name would, of course, 
he spoken rather more slowly than is generally customary at 
the moment, and, as a concession to the majority, taking Europe 
as a whole, would there be any great objection to British 
announcers pronouncing ‘‘ Radio ” with a long ‘“‘ a,” as is almost 
universal on-the Continent? 

While one listens to the male or female announcers in Paris, 
Moscow, Berne, or Madrid, one’s mind trips lightly through 
the Place de la Concorde, lingers under the towering walls of 
the Kremlin, soars to the glistening summit of the Jungfrau, 
or, maybe, mingles with the sombreros and mantillas in some 
shadowy arcade, but listening to a mechanical sequence of gongs, 
bells, or recital of letters and numbers... .! 

No, in our announcements let us preserve at least a little 
of the local atmosphere and avoid, so far as is practicable, a 
gradual absorption into the drab world of “ R.U.R.” 

I would like to anticipate a possible line that criticism of 
these remarks might take by making the confession that English 
is the only language with which I am conversant. 

Bramhall. V. I. NORBURY WILLIAMS (2APM). 

December 18th, 1927. 
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Sir,—It is interesting to note that The Wireless World has 
again decided to take up the subject of station identification 
signals. At the same time it is curious that in this week’s 
Editorial review there is no reference to the article which I 
contributed to the issue of November’ 17th, 1926, containing 
an explanation of my own system of international call-signs. 
Yet this is the only system which has in any way received the 
approval of the Union Internationale de Radiophonie at Geneva. 
In view of this fact, I would suggest that my system, which 
will be found to have evoked more correspondence in its imme- 
diately succeeding issues—most of it approving the system— 
than any other proposal mooted in its columns, should be re- 
examined. 
suggestion of regular automatic announcements. 

This simple and international system overcomes all the diff- 
culties which are present in the other proposals which have been 
put forward. Briefly, it was this : Each station would announce 
its identity in Esperanto and each would have a serial number. 
Thus Daventry would announce “ Brita stacio unu ” (British 
station one); Daventry Junior, “ Brita stacio du ? (British 
station two), and so on. German stations would announce 
« Germana stacio unu, du, tri, or kvar, as the case might be. 
This is H. A. B.’s suggestion with the language difficulty 
knocked out of it. All that would need to be learned would 
be the Esperanto names of the countries (which, by the way, 
everyone can recognise without learning them) and the numerals 
up to 10 or 12 (which are also easily recognisable at first sight). 
The numbers allotted to the stations in the various countries 
would not occupy half a page of The Wireless W orld or any 
other wireless organ. 

My scheme was put forward at Geneva—it was backed, by 
the way, by the International Radio Association, which has 
members in practically every country in the world—and at 
the meeting of the Union Internationale de Radiophonie at 
Lausanne on May 11th, 1927, the following resolution was 
unanimously passed :— 

“Considering, that the Union Internationale de Radiophonie 
desires to promote intercourse and direct contact among the 
nations ; i 

‘Considering, that broadcast speech contributes to this 
rapprochement, in that it knows no frontiers; and considering 
that in the difference of languages it finds its chief barrier ; 
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It is one, too, which can be naturally linked to the — 


DECEMBER 28th, 1927. 


“Considering, that the spread of an international auxiliary 
language would lessen this difficulty and facilitate universal 
intercomprehension ; oe z 
_ “Considering, that the International Congress of Radio 
Amateurs, meeting in Paris in April, 1925, studied this problem 
and adopted Esperanto as an international auxiliary language ; 

“ Considering, that the League of Nations has recommended 
all States to recognise Esperanto,- a practical language for 
international relations, as a ‘clear language’ for telegraphic 
purposes ; . 

‘Considering, that the Universal Telegraphi¢ Union in its 


Conference in Paris, October, 1925, gave effect to this resolution, 


mentioning Esperanto in article VII of its regulations. 
‘* Considering, finally, that the use of Esperanto has greatly 
increased in recent years, and that it has been regularly taught 
for three years in some thirty radio stations of Europe and 
Eo and in the public schools of certain States ; 

ue 
stations to endeavour to arrange regular transmissions in 
Esperanto once a week of from 10 to 15 minutes, in order to 
announce to listeners at a distance the chief points of their 
weekly programme, and thus make known events in the artistic, 
intellectual, or economic life of their nation. 

‘It further recommends them to announce the name of their 
station in Esperanto once in each evening programme.” 

I submit that my own scheme places the clearly expressed 
desire of this resolution on a systematic basis, and that it is 
the only scheme which can be said to have met with the 
approval of the Union Internationale de Radiophonie authorities. 
Some Continental stations have given practical effect to this 
resolution, and Breslau, Stuttgart and Danzig particularly, with 
their relay stations, regularly explain their forthcoming pro- 
grammes in Esperanto. In addition, one station gives a daily 
weather forecast in Esperanto and another a news bulletin. 

In further support of my suggestion, and to meet possible 


prejudice, here is the opinion of Mr, A. R. Burrows, the secre- 


tary-general of the Union Internationale de Radiophonie :— 


“One can but admire the persistence and the confidence of. 


Esperantists as they press forward against prejudice and apathy 
to secure for their language the reward of world recognition. 
If nothing better is forthcoming when the nations are called 
upon to give their verdict, and one hears very little in these 
days of a serious rival, I hope that the reward may be theirs. 
It is hardly the business of broadcasting organisations to decide 
for the public a matter of such far-reaching importance, but 
once a definite decision has been given by a tribunal of world 
authorities on fhe several interests involved, the international 
language of the future may, I feel certain, be sure of support 
by the broadcasting services.” - 

(Vide “ International Language,” October, 1925.) 

It seems to me that the obvious objection to a system of 
musical notes is that one would have to be continually dashing 
to the piano or the ukulele to decide what notes had been heard. 
Not everycne has a musical ear. — C. F. CARR. 

Southampton, 

December 15th, 1927. 


OPTIMISTIC PERFORMANCE CLAIMS. 


Sir, —It seems time to register a protest against the indis- 
criminate advertisement (and presumably, sale) of standardised 
sets of parts for 3-valve wireless receivers, which are in- 
adequate over very large areas of the country. 

Owing to intensive advertisement very large numbers of 
these are being constructed every day by novices chiefly. The 
result is that there is on all hands a continual increase of 
oscillation jn districts such as this, which lie far beyond the 
effective range of any such set from a main or relay station. 

It must be obvious that the bulk of Devon (with the excep- 
tion of Plymouth and its immediate vicinity) and the whole 
of Cornwall lie far outside the loud-speaker range of any three- 
valve set, and that these particular sets are even more im- 
possible than a 1-v-1 type would be. 

Would it not be advisable for makers to give very definite 
data regarding the limitations of the design, as otherwise there 
seems every possibility of all reception in outlying districts 
being swamped in a sea of oscillation. S. 6. BLACK. 
~- Torquay. | 

December 14th, 1927. 
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Union Internationale de Radiophonie recommends 
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“The Wireless World” Supplies a Free Service of Technical Information. 


The Service is subject fo the rules of the Department, which are printed below; these must 


be strictly enforced, in the interest of readers themselves. 


A selection of queries of general 


interest is dealt with below, in some cases at greater length than would be possible in a letter. 


Self-stabilising H.F. Circuit. 
Iam contemplating adding an H.F. ampli- 


fying valve to my present receiver, 


and understand that the new screened 
grid valve possesses certain advant- 
ages over the ordinary three-electrode 
valve. Can you explain’ the advan- 
tages of this valve and indicate what 
special precautions to take when in- 
corporating it in a receiver? 
L. H. 


The screened grid valve has a very low 
internal capacity between the workiny, or 
inner, grid and the anode, and this is 
achieved by applying a positive potential 
to the screen, or outer grid. Under work- 
ing conditions, very little energy is trans- 
ferred via the internal electrode capacity, 
from the plate circuit to the grid circuit, 
so that neutralising circuits are not re- 
quired. However, precautions must be 
taken to prevent magnetic coupling be- 
‘tween these two circuits, and it becomes 
necessary totally to enclose, in a copper 
box, one of the tuned circuits. A general 
idea of the arrangement can be obtained 
from the illustrations which appeared in 
The Wirelese World for August dist last, 
when the ‘‘ Everyman Four ”’ receiver, in- 
corporating a screened grid valve, was 
described. 

When this valve is used in conjunction 
with suitable circuits, it should result in 
an improvement in the selectivity of a re- 
-ceiver, but the amplification obtained from 
the H.F. stage may be slightly less than 
with a three-electrode valve and an effi- 
cient H.F. transformer. 


ooo 


Screens. 


I havea quantity of sheet zinc of suitable 
gauge, and would prefer to use this 
in place of copper for the screening 
boxes in a “Wireless World” re- 
ceiver. However, if this is going 
to prove detrimental to the receiver 
I shall use copper, but I should like 
your advice on this matter. B. D. 

There would be no objection to the use 
of zinc in place of copper for screening 
boxes in a receiver, and we may add that 
any non-magnetic metal would be permis- 
sible. It will be necessary to exercise 
great care when soldering zinc, as if the 
soldering iron is too hot the zinc will me't. 
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RULES. 


(1.) Only one question (which must deal 
with a single specific point) can be answered. 
Letters must be concisely worded and headed 


“Information Department.” 


(2.) Queries must be written on one side 
of the paper, and diagrams drawn on a 
separate sheet. A self-addressed stamped 
envelope must be enclosed for postal reply. 


(3.) Designs or circuit diagrams for com- 
plete receivers cannot be piven; under present- 
day conditions justice cannot be done to 
questions of this kind in the course of a letter. 


(4.) Practical wiring plans cannol be 
supplied or considered. 


(5.) Designs for components such as L.F. 
chokes, power transformers, etc., cannot be 
supplied. 

(6.) Queries arising from the construction 
or operation of receivers must be confined to 
constructional sets described in “The Wireless 
World”: or to standard manufacturers’ 
receivers. 


Readers desiring information on matters 


_ beyond the scope of the Information Depart- 


ment are invited to submit suggestions regard- 
ing subjects to be treated in future articles or 
paragraphs. 


Short Waves and Long Aerials. 


Can you give me details of the most 
suitable aerial to erect for the recep- 
tion of the very short wavelengths in 
the order of 30 metres? D. P. 

The dimensions-of an aerial are of little 
importance for the reception of the short- 
wave stations. However, it is advisable 
to employ a loose coupling between the 
aerial circuit and the closed circuit, the 
former being aperiodic. 


ooo0oo 


Parallel Valves or Push Pull ? 

Will you kindly explain the true function 
of two. power valves in purallel? 1 
have been led to understand that the 
available grid volis . are equally 
divided between these two valves; is 
this correct ? C. R. P. 

When two power valves are connected in 
parallel as a last stage, the output from 
the preceding valve is not equally divided 


‘one of much 


between these two valves. The impedance 
of the two valves in parallel is half that 
of one so that a greater wattage is dis- 
sipated at the anode and accordingly this 
stage will now be capable of delivering - 
a bigger output. By adopting the push- 
pull principle, the output voltage from the 
valve immediately preceding this stage 
will be divided equally between these two 
valves, so that medium-power valves with 
anode potentials of about 120 volts will 
give an output equal to a good super-power 
valve with an H.T. voltage of the order 
of 200 or more. 
00900 
Unnecessary Precaution. 


I understand that it is necessary to earth 
the metal casings of Mansbridge type 
blocking condensers and the casings 
of L.F. chokes. Does this apply also 
to the condenser in a choke-capacity 
filter circuit? A. L.- 

It is not necessary to earth the metal 
casings of Mansbridge type condensers 
for the reason that there is no magnetic: 

field to screen. In the case of L.F. 

chokes and L.F. transformers this pre-- 

caution is often to be recommended, and 

certain manufacturers fix a terminal on 

these components to facilitate this. 
og00o0 


False Economy. 


I have a number of iron-cored coils which 
l think were used as induction coils 
tn motor cars, and wish to use one as 
the anode choke in a filter output 
circutt. . Do you consider this a 
suitable component to employ? 


The type of irori-core inductance men- . 
tioned is not recommended for the pur- 
pose you suggest, as, owing to the large 
D.C. resistance of the winding, a big 
drop in voltage will take place and the- 
anode potential will be very much lower 
than the potential at the H.T. positive 
end of the choke. To compensate for this 
large resistance, it will be necessary to 
increase the value of H.T. to the last 
valve. In addition, the inductance of 
an open-core choke is much lower than 
fewer turns wound on a 
closed iron core. It would be advisable 
to usé a component more in keeping with 
recognised wireless practice. 
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Double Impedance Coupling. 


I am building the “Everyman Four,” 
but in place of the transformer in 
the last stage 1 propose, if permis- 
sible, to use a “ double impedance”’ 
coupling unit, which is of American 
origin, Can you indicate the method 
of connection? R. H. N. 

It should be possible to substitute this 

instrument in place of an L.F. trans- 
former. If it is of American origin the 
four terminals are probably marked 
“Pp? “B+,” “G,” and “C-.” All 
you need do is to make the following 
substitutions in the connections :—‘‘ P ” 
terminal of unit in place of “IP” ter- 
minal of L.F. transformer; “ B+ ” ter- 
minal in place of OP terminal; “G” 
terminal in place of “OS”; and ‘*C—” 
terminal in place of “IS.” We think 
that it is our duty to inform you that 
since this instrument has, of course, no 
step-up ratio you will get considerably 
less overall amplification. The instrument 
is similar to an ordinary choke coupling 
unit except that an L.F. choke is sub- 
stituted for the grid leak. 
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Filament Resistances. 

[am using a 6-volt accumulator, and 
wish to experiment with 2volt and 
4-volt valves. Please tell me the 
correct values of resistances to use. 

l G. R. P. 
You are evidently under the impression 
that if a certain value of resistance is 


correct for one type of 2-volt valve using- 


a 6-volt accumulator, then the same 
resistance is correct for all types of 2- 
volt valves. The value of resistance does 
not depend upon voltage alone, but also 
on the current flowing through it. Thus, 
if you are using a 2-volt valve consuming 
0.1 amperes, the value of resistance with 
a 6-volt accumulator will be 40 ohms. If 
on the contrary you are using a 2-volt 
0.15 ampere type of valve, the value of 
resistance will be approximately 26.3 
ohms. ` 

The method for finding resistance is to 
take the volts to be dropped across the 
resistance (which in the case of a 2-volt 
valve and a 6-volt accumulator will obvi- 
ously be 4-volts) and divide this value by 
the normal current in amperes taken by 
the valve. The answer will be in ohms. 
In this manner you can work out any 
value you require. | 

oooo 


A Frequent Fault. 


] have a four-valre set, and make use 
of the choke-filter output system. I 
notice that when tuned-in to the 
local station the programme can be 
distinctly followed even with the 
loud-speaker disconnected, the noise 
apparently emanating from the set. 
C'an you tell me what is the cause of 
this, and, if detrimental to the set, 
how to remedy it? M.K. L.N. 

The cause is probably loose laminations 
in your output choke, and this is detri- 
mental to good quality, and we advise 
you to return the choke to its makers for 
adjustment. We presume, of course, 
that you are using a choke which is 
properly designed to act as an output 
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choke, and to pass a current of 15 milli- 
amperes or so through its windings. 
Many chokes are designed for use in a 
choke-coupled unit, and since they are 
intended to follow a high-impedance 
valve they are wound with a large 
number of turns, and are not intended 
to carry more than three or four milli- 
amperes through. their windings. We 
should advise you first to make sure that 
your choke is intended to be used after 
a power valve. 

- ooo0oo0o 


Wireless and the Gramophone. 

In the article on adapting the wireless 
“set to the gramophone published on 
page 592 of your November 2nd 
issue, Should not the same type of 
jack be used in Fig. 5 (b) as ts used 
in Fig. 5 (a)? If so, can you give 
me the correct connections using this 
jack? Also I am having difficulty in 
obtaining this type of jack, and shall 
be glad if you can tell me the maker’s 
name, : E. B. 

It is correct, as you suggest, to use the 
same type of jack in both cases, and we 
publish the diagram herewith, showing 
the correct connections with this jack. 


When putting this ‘‘ automatic ”? arrange- 
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The Problem of 25-cycle A.C. Mains. 


I desire’ to build the H.T. charger 
described in your August 3rd issue, 
but since my mains have a periodicity 

or 25 cycles I should like to know 
whether I must purchase a special 

. transformer. L. A. G, 

These transformers are sold mainly for 
use on ordinary household A.C. lighting 
circuits, and if the supply in your dis- 
trict is 25 cycles, then your local- elec- 
trician should be able to 
instrument from stock, but, failing this, 
we should advise you to write to one of 
the- large electric companies, such, for 
instance, as the General 

Ltd., Magnet House, Kingsway, Lon- 

don, W.C. 


6000 


Long-wave Transformers. 

I desire to construct long-wave coils for 
the ‘‘ Regional Three,” and require 
these to cover the wavelength of 
Eiffel Tower. 
you would advise me on the number 
of turns required, and tf the present 
long-wave formers could be uscd. 


It would be advisable to modify the- 
construction of the formers for this pur- 
pose, and the secondary winding on the 


Methods of connecting a gramophone “ pick-up,” a modification of the diagram da 
page 597 of the November 2nd issue, | 


ment into your set do not forget that 
the wander plug F, must be adjusted so 
that normally it will cause the valve to 
rectify on its bottom bend, that is to say, 
the negative grid bias value will be twice 
the value of that required when using the 
valve as an amplifier. 

With regard to the latter part of your 
query, we would say that the Igranic 
P.70 jack is of this type, although other 
manufacturers of jacks also produce it. 


H.F.T. should consist of 12 sections in- 
stead of 16, each wound with 25 turns 
of No. 30 D.C.C. wire. The 


already described, but with the addition 
of five extra turns on each. 
The aerial-grid coil should be wound 
in the same manner as the secondary 
winding of the H.F.T., but with, the 
aerial tapping at the 50th turn from, the 
earth end. ae t 
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supply an. 


Electric Co., ` 


l should be obliged if. 


primary 
and neutralising windings can remain as 
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ae NOT RADIO DAN LENO’S? 


By A. E. PARNELL 
(General Secretary of the Wireless League). 


started they were not heralded as a great advance 

in transport methods. On the contrary their intro- 
duction was strenuously opposed even by apparently in- 
telligent people on the ground that they would bring ruin 
to the country through sparks from engines setting fire to 
the crops! The development of broadcasting has been 
similarly obstructed in various quarters by people who 
labour under the misguided belief that their interests will 
be prejudiced by this wonderful invention. 

It might have been natural had the Press feared this 
powerful new competitor, but they were the first to fore- 
see, a community of interests, and’ an agreement, since 
renewed in a form which gives greater freedom to the 
_B.B.C., was entered into with. the broadcasting authori- 
ties. There were, however, other parties, such as the 
theatres, music-halls, concert halls, copyright owners, etc., 
to contend with. Opposition from some of these interests 
has somewhat abated, but others, even in the face of in- 
formation which comes from abroad confounding their 
fears, continue to use their influence to arrest the progress 
' of broadcasting. 

A great deal has been written recently regarding the 
views of well-known music-hall proprietors, and artistes 
have caused no little annoyance by eleventh-hour re- 
fusals. to honour their contracts to broadcast. The 
reasons for this ‘‘ pin-prick °’ policy are rather obscure. 
One impresario weeps crocodile tears because the ‘‘ broad- 
casting of vaudeville has led to an increase in the number 
of unemployed artistes,’’ but the fate of these performers 
was apparently forgotten when about a dozen Metropolitan 
music-halls changed hands a few weeks ago for conver- 
sion into cinemas. 
that provision should be made for affected artistes out 
of the huge sum which music-hall owners now demand 
should be paid them to make up for an imaginary loss 
which they consider will be sustained through the broad- 
casting of variety. Like the demand: for the kind of 


I T is surprising to recall] that when railways were first 


classical music rendered in concert halls, but for an en-. 


tirely different reason, the attendances at music-halls has 
_ been declining for some years, but broadcasting has not 
been the cause. The popularity of the cinema is no doubt 


the reason, yet it is strange to record that music-hall 


artistes’ contracts do not- contain a clause preventing 
them from taking part in the production of films. 
Another prominent critic agrees that ‘‘ the public de- 
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Neither can I find any- suggestion | 
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Nores ann News 
mands broadcast variety,’’ but thinks that it should not be 
undertaken by the B.B.C. He suggests that the broad- 
casting of this kind of entertainment should be left to 
the profession, although why he feels they would be 
better qualified to do- this it is difficult to imagine. The 
history of the stage is full of instances of unsuccessful 
productions ; those which have met with public approval 
and have run for lengthy periods have generally been 
‘turned down ’’ in the first instance by the very people 
who now pretend that they know what the listening public 
wants. Theatrical producers do not attempt to under- 
take the production of a film because the presentation of 
a play on the screen is an art entirely distinct from the 
stage, and so it is with broadcasting. Broadcasting “is the 
acid test of humour. It is common. knowledge that an 
artiste, who is a great success on the stage where facial 
expressions, make-up, costume, etc., combine to add 
humour to the performance, is often seduced: to mediocrity 
by the microphone. 
Discovering New Talent.. - 

Lastly, there is the artiste who regards as inadequate 
the remuneration he receives from the broadcasting 
authority in view of the fact that he has an audience of 
many millions and that his jokes are useless after one 
performance. But surely he is a poor artiste whose 
repertoire is so smal] that it is so easily depleted ! The 
time when an artiste could year after year ‘‘ put over’ 
the same old gags has gone, and for this reason most 
comedians of the old school are now to be found in revue 
where their lines are, of course, supplied by the author. 

The B.B.C.’s course is quite clear. Their dog-like 


policy of licking the hand that smites them should be 


discontinued. The public is behind them in this matter. 
Nothing is to be gained by hanging round stage doors for 
ready- made artistes, . neither can . music-hall proprietors 
teach them anything about the presentation of invisible 
performers. Although up to three or four months ago 
broadcasting of variety items was only an occasional fea- 
ture of the programmes, the names of a number of artistes 
whose future is already assured, and who owe their début 
to radio, come readily to mind. The Corporation should, 
therefore, concentrate on the discovery of suitable talent 
and form a corps of, say, thirty or forty performers whose 
styles contrast as much as possible. These artistes might 
be engaged on'a year’s contract, one of the clauses- “of 
which should ban them from appearing on the stage until 
the expiry of their agreement. In the course of “five or 
six years I believe that the names of many artistes, who 
have come to the forefront via the microphone, will be 
household words. 
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An experience unparalleled in the annals 
of journalism appears to have befallen 
Mr. Hereward Hearseigh, a junior re- 
porter recently deputed to inquire into the 
activities of the Society for the Encour- 
agement of the Water Analogy. 
‘to a temporary lapse, or perhaps two, Mr. 
Hearseigh took a No. 13 ’bus and 
arrived at the wrong destination. Being 
a gentleman of resource, he used his op- 
portunities to secure the following report 
of the mysterious conclave which he acci- 
dentally attended, 


EDITED By E. C. T. 
Not a 100 miles from Charing Cross. 
Tuesday. 


S I made myself comfortable behind 
the screen in the spacious fireplace of 


the board room a loud-speaker emitted - | 


the chime of Big Ben sounding noon. A 
moment later the rich voice of a com- 
missionaire “could be -heard ringing with 
the reiterated salutation.: .‘‘ Good morn- 
ing, Guv’nors all.’". -a * - 

The individuals so addressed trooped 
into the apartment; and although my 
delicate position: precluded’ a’ clear view 
of their features, I perceived at least one 
lady member. of the proup. = 2) 

The Chief -Voice ` spoke first. Quite 
simply and softly he said: 

‘Let us proceed to govern.” 

When the of. <<, & : 

murmurs- of heartfelt assent . 

had subsidéed- another Voice said : 

‘“ How shall. we-begin? ” . 
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‘*Made myself comfortable behind the 
screen... .’’ 


This question created momentary em- | 


barrassment which was soon dissipated, 
however, by Voice No. 3, who said, quite 
simply and softly : 

“ Let’s talk about programmes.” 

“ Programmes? ” exclaimed the others. 
“Ah, yes, we remember.. You mean 
broadcast programmes.” | 

Quite simply and softly No. 3 bowed his 
head. 

‘In the search for originality,” he con- 
tinued, ‘‘have you ever considered how 
acceptable would be a ‘My Programme ' 


Owing. 


Wireless .* 2 
World: =. 


- 


fresh, y’know. I could be the ‘man in 
the street’ because I know all the latest 
favourites. Listen: i 


‘When I was young they used to bowl 
Their hoops upon the green, 
But now they wear them round their 
legs ' 
And call them crinoline.’- 


“ Rather too daring, what? ” : . 
The Chief Voice, who had risen to his 
feet, raised a deprecating hand 


and blushed purple. 


“Let us guard the public morals,” he 
gulped. 
sacred trust which—whic 

The door had opened suddenly to admit 
the commissignaire. a 
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“Let us guard the public morals ..,” 


“ Party waiting to see you, Guv’nors,” 
said the man. 

‘“—which—which has been bequeathed 
to us by the 


chaste and holy 


force of public opinion,” concluded the 
Chief Voice, who then explained that he 
made it an invariable rule to finish his 
sentences, whatever the interruption. The 
same rule, he added, must govern broad- 
cast talks. - N 
Quite simply and softly he turned to the 
commissionaire. , 
“Yes?” he asked with superb crisp- 
ness. l 
“The party’s still waiting,” said the 
commissionaire. 
‘* Are—are they ‘ men in the street '? 
queried the lady member of the group. 
‘I rather think they might be,” said 
the commissionaire, changing from one leg 
to the other. 
‘* I—I don’t speak to men in the street,” 
said the lady, with an appealing glance 
at the Chief Voice. 
Here was a pretty situation! 
innate tact of the Chief Voice 


saved the situation. 


Quite simply and softly he said : 

‘“ Tell them to wait.” 

In order to preserve the privacy of the 
occasion the party forbore speaking until 
the commissionaire had retired. Then No. 
5 sprang to his feet and exclaimed: 
‘ What were we talking about? ” 


“Not so loud, not so loud,” said the © 


Chief Voice. ‘‘ Let everything be-done 


by ‘A Man in the Street’? Something . 


“Let us, I say, preserve the 


myself, 


But the 
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and said quite simply and softly. Now 
repeat your question quietly.’’ ~ 
No. 5 repeated his ‘question. And 


here (continues Mr. Hereward Hearseigh’s 


narrative) I- clean forgot myself. 
knocked over the fire screen and burst 
into the room. I said:  ' 

*‘ Very simply and softly you were talk- 
ing about programmes. 
friends, talk on. There are 


people outside. 


waiting to talk about the same topic, but 
don’t hurry -yourselves. Let them wait. 


“They may. have the whole British. 


public at their back; they may know just 
what the people want; but are they blest 
with that quiet simplicity and softness 
that can fiddle while Rome burns? 
No!” ; 

(Mr. Hearseigh remembers no more.) 
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PROGRAMME NOTES. | 
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By THe MAN IN THE STREET. 


[Nore.—The following comments and 


criticisms of the broadcast programmes are 
written by one who claims no knowledge 
of any items other than that of an ordi- 
nary listener. 
views are not necessarily held by the 
League, we hope they will be of interest 
to our readers.—TuHE EDITOR.) 


While his opinions and 


HERE seems to have been an increase 
lately in the ‘‘ variety ” side of the 
programmes. I have not examined 


the issues of The Radio Times for the 
past month, ‘and my impression may be 


wrong. But, at any rate, that is the im- 
pression I have. In common with a 


multitude of listeners, however, I wish 
the variety turns generally could be im- 
proved, A few are good, but ver 


few. 
Weak and cheap variety turns are boring 


even when they can be seen as wel as 
heard, but when one is limited to hearing 
only, such turns are more tiresome still, 
and the only remedy is'to switch off and 
try the next one. | 


One outstanding feature of the month 


was the successful Derby broadcast. It 
was excellently done, .and, I have no 
doubt,' was appreciated b 
those listeners who were able to listen at 
that time of the day. - 


the bulk of 


very much, the 


I enjoyed, too, 
It came - over 


“ Bubbly ”?” performance. 


‘well. Bright:and well done, it was a very 


pleasing item; and many listeners, like 
would appreciate more similar 
items, given .with equal skill and crisp- 
ness. 

On the ‘‘ My Programmes " I preferred 
that of ‘‘The Musical Man in the 


Street ” to that of “ L, du G.,” but both | 


were good and full of excellent fare. 

What ‘did listeners think of ‘‘ Philemon 
and Baucis'"’?! With the exception of 
Vulcan’s Song, which was well sung, I 
did ‘not find the performance very in- 
teresting, although the broadcast was 
well done. - © . 

I thought the B.B.C. presentation of 


Temple Thurston’s famous play, ‘‘ The 


B 24 


Talk on, my. 
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Wandering Jew,” was very good. 
. Matheson Lang, I think, has a broad- 
casting personality. He seems to get 
over. I eùjoyed the evening, and I am 
sure many thousands of listeners must 
have done so, too. 

Flotsam and Jetsam were 
always are. I hope we shall hear them 
again, perhaps in the autumn. They are 
among the few broadcast artists who 
seem to take great pains with the pre- 
paration of their material, an example it 
would be to the advantage of some ‘others 
to follow. 

““* Voices of the Past” brought - back 
old Music Hall memories to some of us, 
and was interesting, showing the contrast 
between the popular melodies of to-day 
and years ago. 

The B.B.C. Popular Concert from the 
Kingsway Hall, I should fancy, was en- 
joyed by all who were fortunate enough to 
listen. The Festal March from “ Tann- 
hauser,’’ and Listz’s First Hungarian 
Rhapsody, given by the Wireless Military 
Band were delightful. Maurice Cole's 
playing of Grieg’s A minor Concerto 
pleased the audience, as did his two 
encores. Clapham and Dwyer convulsed 
the audience in the hall with laughter 
and -I have no doubt the unseen 
audience gave them the same recep- 
tion. Anyhow, I did. But their 
patter comes over clearer from the 
studio. We heard Sidney Coltham the 
previous night sing ‘‘ Moon of My De- 
light,’’ and it was interesting to compare 
‘within the family circle his rendering with 
that of Leonard Gowing’s. Both de- 
lighted us. The band selections came 
over better’ than the vocal selections. 


ood, as they 


The echo appeared to affect the distinct- | 


ness of the vocal music. 
- The relay of ‘‘Carmen”’ from Covent 
Garden was all too short, but listeners, 


I have no doubt, are grateful that the . 


broadcast included two such well-known 
and favourite airs—The Toreador Song 
and The Flower Song. 

Very popular with all of us are the run- 
ning commentaries of various sports 
events. Of course, a great deal depends 
upon the narrator, and in nearly every 
case the B.B.C. selection has been a 
happy one. 

Some of us, however good the local 
station may be, like to “reach out” 
sometimes. I wonder if the B.B.C. 
would ‘help us by giving early in the 
evening a ‘‘ wireless conditions forecast ” 
relayed, say, from Keston? ` . H 
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Bir, —In order that the Wireless League - 


may more readily attain its primary 
object as the intermediary between the 
listener and the broadcasting authority it 
is essential that the membership should 
„>e Increased. Doubtless there are many 
avenues leading to thig goal, and I re- 
 Spectfully suggest that the columns of 

The Listener” should be available for 
e explọration of such avenues. 


So far, the many advantages offered to- 
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members of the League appear to have 
attracted valve-users, although, strangely 
.enough, owners of valve receivers are 
rarely confined to a single station and 
are, therefore, less clamant in the demand 
for better programmes and transmission. 
On the other hand, crystal-users are less 
able to afford the annual membership 
fee, and it should be possible to devise 
a method whereby they might join the 
League at a nominal feee. 

_ It is not suggested that the latter class 
should enjoy the. full membership privi- 


- leges, and the nominal fee should be de- 


signed to meet the expense involved in 
the production of a quarterly bulletin 
for personal distribution by members to 
these “ Associates.” Extra labour and 
additional incidental expenditure at 
Headquarters could be avoided by the 
maintenance of “Associate Member” 
records at the Branches and Areas, whose 
members should be expected to enrol re- 
cruits from the ranks of their personal 
friends. The writer is confident that he 
could attract from a dozen to twenty such 
members, and urges Branch officials and 
members to a sympathetic consideration 


of the crystal-user, whose support we in- . 


vite and whom we exist to serve. 
Greenisland, JOHN G. BLAIR. 
Co, Antrim. _ Hon. Secy., Irish 
Area. 


Sir,—I have been very interested in the 
correspondence in the daily’ Press with 
‘regard to the B.B.C. and B.N.0.C. I 


should be very sorry for the latter to . 


lose the support of the B.B.C., as they 
were very early broadcasters. From 
my point of view I should like to hear 
the whole opera given by the B.N.O.C., 
not a mutilated version in the studio; it 
is impossible to do justice to any opera 


_or singer in the present way. I sincerely 
hope the B.B.C. will nœ undertake to. 


produce opera in a theatre, and admit 
the public; such competition would be 
unfair to‘ the B.N.O.C., who already 
possess the artists and organisation. 
Why should not the B.B.C. employ them? 

May I suggest that the B.B.C. relay 
a whole opera as performed by the 
B.N.O.C. wherever they happen to be, 
putting it on the ether through those 
stations ‘that are far enough away not 
to interfere with box office receipts, and 
to fill in the intervals as at present from 
the studio. . ‘ 

I trust that other members of the Wire- 
‘less League think as I do and that the 
League will make every effort to help us 
to get the best opera we can. l 

- Kensington. A, W.J.S. 


Sir,—I am pleased to inform you that 
I have now received a cheque from 
the......... . Stores in repayment 
of the amount paid by me fora.... 
loud-speaker, which was returned to 
them. a 

Your telephonic conversation with the 
firm, therefore, had the desired effect, and 
I hope to show my appreciation of your 
good services by influencing my friends, 


as and when opportunities arise, to be- 


come members of the League. 
With many thanks. - | KE. A, G. 
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Brighton, Hove and District Branch. 


Our committee have under consideration 
several schemes for the activity of the 
branch during the autumn season. - 

I regret to have to inform our members 
that my co-secretary, Miss C. M. Foot, 
has been seriously ill, but is, I am glad- 
to say, now making satisfactory progress. 

Will local members please note that I 
have changed my address, which in 
future will be:—D. J. Gadsby, Esq., 


Joint Hon. Secretary, 30, Wilbury Villas, 
Hove. 


oo000 


Liverpool 
: - Members of:the League and listeners in 


Liverpool will- be glad to learn that Mr. 
W. F. Jones, of 5, Perth Street, Liver- 


Mr. W. F. Jones, Hon. Sec. for the 
~ Liverpool Area. 


pool, has undertaken to act as our local 
hon. secretary. Mr. Jones will be pleased 
if listeners interested in the formation of 


'an active branch will communicate with 
him. ` = : 


0000 


Aldershot District. | , mi 
Capt. F. Harper Shove, of “ Ledbury,” 
Closeworth Road, South Farnborough, 
Hants, has kindly undertaken to act as 
the League’s local representative, and 
members should in, future communicate 
their views and suggestions to him. Capt. 
Shove is willing to help those members in 
need of practical technica] advice upon 
receipt of a postcard. : 
l 0000 


The Lancashire and Cheshire Area. 

The area is again attempting to pre- 
pare’ for the forthcoming season, and 
to cope with the difficulties that are 
bound to arise in view of the reconstruc- 
tion of the B.B.C. Much disappointment — 
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“has been felt by the apparent apathy of 
the League members towards the scheme 
to éstablish a sufficiently large number 


of members in the North of England to . 
-justify the formation of a North of Eng- 


land Advisory Committee. If only 
listeners would realise that it is useless 
to talk in the train, or in the tram-car, or 
at the works, of the indifferent pro- 
grammes, etc., etc. The only effective 
method is to join the Wireless League, 
get all their friends to do the same, then, 
. at a meeting of the particular branch, 
discuss the programmes and find out: what 
is required and submit this to the Ad- 
visory Committee it is proposed to form. 
This method would be not only of use to 
the members themselves, but would be 
welcomed by the B.B.C. Radio Societies 
can make effective branches of the Wire- 
less League, and many have adopted this 
course. 

Should this paragraph meet the eye of 
any real live Radio Society secretary, full 


particulars can be obtained from the Area 


Secretary for Lancashire and Cheshire :— 
J. E. Kemp, Esq., 50, Garswood Road, 
Moss Side,@Manchester. 

©0000 


Redruth Branch. 


less Fund. - 
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work of the hon. secretary and the yice- 


chairman (Mr. . D. Trounson), who 
were heartily thanked. 


= The Chairman remarked that over £40". 
'. had been subscribed towards the £300 


required for the Tehidy Sanatorium Wire- 


The secretary reported that head- 
quarters were unable to grant any further 
financial assistance to the branch beyond 
a capitation allowance of 3d. per member, 
which would yield £1 5s. for the year. 
Expenses for the winter session totalled 
£6 10s., and there was a debit balance of 
£6 7s. 6d. to be wiped off. 

It was decided to continue affiliation 
with the National Wireless League, and 
to open a list of vice-presidents and sub- 
scribers to the funds of the local branch. 

Officers elected were :—Chairman, Mr. 


C. J. Cooke; vice-chairman, Mr. A. D. 
Trounson; hon. secretary, Mr. W. S. 
Trevena; hon. treasurer, Mr. R. N. 


Wright; committee, Messrs. T. S. Smith, 
W. J. Farmer, A. G. Tonkin, E. Russell, 
G. E. Jones, "AL J. Grenfell, F. Clemo, 
R. R. Stewart, W. Tredinnick, and A. O. 
Probert. 

For the annual outing on Thursday, 
July 21st, the secretary was asked to make 
arrangements - for a visit to the wireless 


Electrical and Radio Engineer, 
Street. 
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members are particularly requested” te 
“make a special note of this. — -- 


Particulars of future activities are ob- 


tainable from the joint hon. secretaries : — 
_F.. Batho and the Hon. 
Adlersparre, 37, Enbrook Street, oe: 
Park, W.10. 


“C. M. de 
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Í REGISTRATION OF QUALIFIED 


TRADERS AND REPAIRERS. 


Further List. 


The following have been added to our 


register of Approved Wireless Traders 
and Repairers :— 

_ London.—H. E. Hull and Son, 1%, 
Holland Park Avenue, W.11. 


Reigate, Surrey. —R. G. Wilson, 10, 


Lesbourne Road. 


Swindon, Wilts —Wallace H. Winch- 


combe, 160, County Road. 


Wotton-under-Edge, Glos.—A. G. Long, 
Market 


Surbiton, Surrey.—Edes Service, 82, 


‘Victoria Road. 


Yeadon, Yorkshire.—Driver Brothers, 


10, Ivegate. 

The Joint Committee are preparing 
material for a campaign in the early 
autumn to increase the number of ap- 
proved wireless traders and repairers. 
We suggest that it would be of great 
help to the Joint Gommittee in this effort 
if members would send to the hon. secre- 
tary of the Joint Committee, Mr. D. S. 
Richards, at the headquarters of the 
League, the names and addresses of 
traders and repairers of good standing in 
their locality who do not ‘display the joint 
sign: of the Wireless League and the 
_ Radio Society of Great Britain, to whom 
the Joint Committee may communicate 
particulars of the Registration Scheme. 
The names and addresses so received will 
be carefully collated and in due course 
further steps taken in each case. 


“ The branch is going strong,” reported 
Mr. W. S. Trevena (hon. secretary) to 
the annual meeting of Redruth and’ Dis- 
trict branch of the Wireless League in the 
Market Exchange, on Tuesday, Mr. C, J. 
Cooke presiding. 

. Continuing, Mr. Trevena remarked that 
the membership was well over 100, which 
was easily the largest of any branch in 
the county. An efficient aerial and earth 
system, the gift of a donor who desired to 
remain anonymous, had been erected on ` 
the premises of the Market Exchange. 
Two visits had been received from officials 
of the British Broadcasting Corporation, 
who complimented the branch on its pro- 
gress. An appeal for funds for the pro- 
vision of a wireless installation for Tehidy 
Sanatorium was well in hand. 

The Chairman paid a tribute to the 


station at Lanivet, near Bodmin. 
0000 


Queen’s Park and Districts Branch. 


At the last. meeting of the above branch, 
which took place on Friday last, the 1st 
July, at 8.30 p.m. at No. 552,. Harrow 

` Road, W.10, one of the club members 
demonstrated the lay-out and construc- 
tion of a four-valve neutralised receiver. 

A demonstration was also given ‘of the 
construction of a short-wave receiver. 

Quite a number of members attended 
what proved to be a very interesting 
meeting. 
` A general meeting of the above branch 
which now comprises Queen’s Park, Pad- 
dington, Maida Hill, Willesden, Harles- 
den, and Kensal Rise, will be held to- 
wards the end of September, and all 
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Nortts ann News 


` BROADCASTING AND EDUCATION. 


F the B.B.C.’s recent decision regarding the proposal 
that religious services should be broadcast at an earlier 
hour on Sunday evening is an indication of their 
attitude towards recommendations which have the general 
support of listeners, it appears to be doubtful whether 


‘any purpose is served by the frequent representations . 


Which are made to the authorities by the organisations 
which exist to protect listeners’ interests. 

Some months ago the Wireless League pressed for 
earlier religious services in order that those people who 
through infirmity or illness could not attend a place of 
public worship would not be deprived of religious devo- 
- tion. The wireless installations at hospitals are generally 
“ closed down ”’ about 8 p.m., when the present broad- 
cast service commences. Furthermore, those people who 
attend church do not wish to listen to another service at 
home. j 
Earlier Broadcast Services. 

- The B.B.C. have just announced through the Wireless 


Organisations’ Advisory Committee that, for various 
reasons, they cannot accede to the request. Their decision 


has apparently been made on the advice of an advisory . 


committee, consisting of ministers representing all de- 


nominations, who fear that church attendances would be - 


affected. When it is recalled that only a small percent- 
age of the population of Great Britain attend a place of 
public worship, it will be seen that a vast field for reli- 
gious work is being ignored in the misguided belief that 
church doors would be closed by broadcast ‘‘ competi- 
tion.’’ With their customary policy of taking the line 
of least resistance the B.B.C. propose to turn a deaf ear 
to the claims of the majority of listeners. That from 
6 to 8 p.m. on Sunday evenings was the only time during 
which it was possible to get uninterrupted reception of 
foreign stations was another reason given by the B.B.C. 
in favour of the present arrangement, but the difficulty of 
cutting out English stations when ‘‘ tuning in” Conti- 
nental stations is a negligible obstacle compared with the 
interference caused by morse and atmospherics. The 
number. of listeners who obtain really good reception of 
foreign stations is very small. 

The Wireless League does not intend to accept this 
decision,. and its Programmes Sub-Committee is consider- 
ing the matter with a view to ensuring that listeners’ 
Wishes come first. E T 

Although criticism and praise of broadcasting is in- 

. å 23 : 


_in this country is essentially due to t 


variably made from the standpoint of the entertainment 
value of programmes, one need not be an educational 
fanatic to realise the microphone’s unique opportunities 
for the dissemination of knowledge. There is no doubt 
that from the inaugurizion of the service the B.B.C. 
have been fully alive to these possibilities, and, whilst 
mistakes have been made, much good has already been 
accomplished in the direction of educational broadeasting. 
With the present arrangement of stations it is undesirable 


to increase the amount of time devoted to this part of 


the programmes, but it is unnecessary to await the advent 
of the high-power regional stations before improvements 
are effected. It is impossible here to give details of the 
steps which might be taken, but it is essential that the 
greatest care should be exercised in the selection and 
treatment of suitable subjects which should be given by 
eminent people who possess ‘‘ broadcast personalities.’’ 
The following extracts of a Report made by the League 
to the Committee appointed by the B.B.C. to report on 
the Possibilities of Broadcasting in Relation to Adult 


_ Education, may be of interest to listeners, and we would 


welcome the expression of further views on this subject :— 


«6 


>, 38 Before dealing in detail with the questions set out 
by the Committee appointed by the Corporation to report on 
this subject, we are desirous of expressing, in the strongest pos- 
sible terms, the opinion that the primary function of Broadcast- 
ing 18 to entertain. The success and pepe ay of the service 

e fact that it has been 
developed as a means of providing entertainment of a high 
standard which in itself has, of course, an educating influence. 

“ We appreciate, however, that broadcasting can be a valu- 
able medium for what might be described as ‘insidious educa- 
tion,’ by which we refer to talks, discussions, musical recitals, 
etc., which we do not purport to be broadcast with the idea 
of educating the listening public. The average adult very much 
resents the suggestion that he can be taught anything, although 
he will readily admit that by listening to the Broadcast pro- 
grammes he often acquires knowledge. In order that listeners 
receive the fullest possible benefit from any transmissions, 
greater efforts should be made to emphasise the importance of 
as perfect reception as the progress of the science has now 
attained. . . ~ 

“‘Under the existing limited system of distribution we 
cannot agree that any more time can be allotted to this part 
of the programmes than it ‘occupies at present, and in any 
event we should be strongly opposed to its intrusion in the 
programme after about 7 p.m, . 

“ The expense of developing the educational side of broad- 
casting will be heavy, and the League feels it is only fair that 
the Board of Education should make a grant towards the cost 
of what is obviously a matter of immediate interest to that 
Department. ` 
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“The following detailed replies to the enquiries made by the 
B.B.C.’s Sub-Committee have been placed, for easy reference 
side by side with the appropriate questions :— ' 


«1. Experience of Educational Broadcasting. | 


“ (a) What are your actual 
impressions of educational 
broadcasting, your general 
criticisms and suggestions? 


+ technically 


“(a) We are of opinion that, 


with the limitations. which are | 
dealt with elsewhere in this .. 


Report, the broadcast service 
can be an effective means of 


. ‘disseminating knowledge. We 
` should : 
_ divide the functions into two 


like, however, to 
sections: (1) Deliberate Edu- 
cation, and (2) Insidious Edu- 
cation; the broadcasting of 


. which should be kept entirely ` 
~ separate 
“material and times of trans- 
- Mission. i 


both “as regards 
The .former might 
include practically all subjects 
of * “scientifically 
treated; the latter should be 
in-a more popular, entertain- 


‘ing, and general form. 


“ By ‘Deliberate Education’ we refer to the kind of broad- 
cast usually given in the afternoon for the benefit of schools. 
We do not doubt that ‘Insidious Education’ will find general 
favour if the matter is really bright and the subjects are 


interesting. 


More harm than good, however, is done to the 


cause if discourses are given in a patronising manner by a 
person whose constant contact with the subject leads him to 


adopt a stereotyped tone. 

“(b) Do you consider ‘it 
possible to listen to a broad- 
cast lecture for as long as to 
an ordinary lecture? What 
length of time does your ex- 
perience show to be desirable 
for a broadcast lecture (i) 
when headphones are used, 
(ii) when a loud-speaker is 
used? What is the shortest 
time which can be useful? 
What are the most suitable 
times of the day for broad- 
cast educational work? 


‘*(c) How far is listening 
in isolation, as compared with 
listening in a group or class, 
a help or a hindrance? 


' between 5 and 7 p.m. 


“ (b), For the reason that 
relief, such as is given by 
watching the speaker, is not 
present when receiving broad- 
cast matter we do not con- 


sider it possible to listen to - 


a broadcast lecture as long as 
to an ordinary lecture. Head- 
phones enable listeners to 
concentrate more effectiveby, 
‘and it is our experience that 
ten minutes is the ideal 
length of time which a lec- 
ture should occupy. In ex- 
ceptional circumstances, how- 
ever, it is possible to ‘hold’ 
an audience for twenty 
minutes. We consider that 
the most suitable time for 
broadcasting educational 
matter for adult digestion is 


“ (c) In the. case of ‘ De- 
liberate Education’ . group 
listening would be helpful if 
an instructor were present to 
amplify the .talk and an 
opportunity -given for discus- 
sion, but only isolated listen- 
ing would find favour with 
‘Insidious Education.’ 


, “2. The Distinctive Characteristics of Broadcast 


Educational Work. 


“ (a) Is there any function 
that the broadcast service can 
perform in relation to adult 
education which cannot’ be 
otherwise undertaken; is the 
value of the broadcast lecture 


considerably increased if the - 


lecturer has a great name in 
his own sphere, apart from 
special ability in the techni- 
que of broadcasting; in the 
choice of broadcast lecturers 
what degree of importance 


“ (a) Yes, for several 
reasons. (l) Lectures can be 
heard from otherwise inacces- 
sible sources; (2) no means of 
imparting information neces- 
sitates more concise prepara- 
tion of the subject.in respect 
to matter and English; (3) 
the field of reception is such 
that the lecturer has his repu- 
tation at stake in a way that 


` does not apply to any other 


form or circumstance in lec- 


World 


should be attached to (i) a 


- well-known name, (ii) skill in . 


broadcast technique, (iii) ex- 
perience in teaching? . What. 
are the important ` considera- 
tions | in. the technique ` of 
broadcasting, e.f., 


enuncia- 
tion, manner, etc. ? 2 


ae ‘i 
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turing. The reputation of a 


lecturer will always be an in- 


centive. to listen ; ability in 


the technique of broadcasting 
` is of secondary importance if 
‘the matter is in proportion to 


Riis reputation. The inability 
tb ‘get over’ perfectly wil 
rarely discount the listener's 


‘appetite for information, and 
` this. defect will be’ remedied 


by practice. _ We would put 
the following order of import- 
viz. : (i) 
war- 
ranted ; {ii) experience in im- 
parting or. teaching ; (iii) skill 
in broadcast technique. ‘The 
essentials in technique of 


-broadcasting are *(1) enuncia- 
“ tion: (2) good- English; (3) 
“conciseness ; ` (4) interesting 


form. 


“In these days of excellent transmission: and- when listeners 
are: becoming accustomed ~to following almost every? kind of 


voice, the difficulty of. ‘getting over’ is, we ‘feel, 


over- 


exaggerated. It is true that occasionally one hears (or tries to 
hear) a person whose voice, or diction is‘unsuitable to the micro- 
phone, but these are not generally people who are actually in 


the employ of the B.B.C. 

“ (b) How does the broad- 
cast lecture compare as an 
educational stimulus with (i) 
ordinary public lectures, (ii) 


newspaper articles, (iii) books? — 


“ (c) How far is the loss 
of personality ‘of -the broad- 
cast lecture inevitable, and ta 
what cause is it due? 


- might be formed. 


“ (b) We consider it com- 
pares favourably with ordinary 
public lectures. Generally 
speaking, lectures are not now 
popular. The habit is dying 
rapidly, and none but the very 
best by well-known people 
attracts the ‘man in the 
street.’ This is to some ex- 
tent due to the fact that there 
are now more facilities for 
obtaining cheap good treatises 
on almost any subject, and 


more -useful Press articles. 
Newspaper articles on the 
other hand are often biased 


or savour of propaganda; 
whereas if wireless broadcasts 
keep to their correct function 
they will be more general and 
without- prejudice, and to 
preserve the value of wireless 
broadcast for educational pur- 
poses this is essential. As 
regards books for intensive 
education, wireless could not 
compete in any circumstances. 


Broadcasting, however, will 
increase the demand for 
literature by whetting the 


appetite for information. 


“ (c) To a very great ex- 
tént—chiefly in respect to 
loss of individuality of the 
lecturer: For instance, the 
word ‘ yes’ can be interpreted 
as emphatic, sarcastic, cynical, 
interrogatory, or any other 
‘way, easier to detect when 
one knows the man and sees 
his gestures, etc., than to be 
conveyed by wireless. This 
is inevitable. Again, tha lect- 
turer has a better chance of 
seeing how his remarks are 
being received, and he. can 
correct any false or unin- 
tended impressions which 
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«3. The Scope of Broadcast Educational Work. 


` (a) Are there special cate- 
gories of people for whom 
educational broadcasting would 
be peculiarly useful; for ex- 
ample, are there, in your 
opinion, a considerable num- 
ber of potential students in 
inaccessible “districts whose 
needs could not be otherwise 
met; does broadcasting’ pro- 
vide a possible ` opportunity 
of giving refresher courses to 


teachers and other professional 


people? 


_** This part of the programmes is of great value to and very 
much appreciated by blind persons who are thus able to add to 
their necessarily limited sources of learning. 


**(b) How far, in your 
estimation, has broadcast lec- 
turing affected attendance at 
public lectures and concerts; 
does it, in your opinion, have 
the effect of encouraging or 
discouraging attendances ?. 


. are potential ` students—pos- 


. wireless. 


Wireless. 


World 


‘‘(a) Yes. If kept to its 
proper function as above set 
out. Those who have an 
antipathy. to ‘learning’ . but 
are a fruitful source when 
their interests are aroused. 


sibly loath to admit it. There 
are inaccessible districts where 
its advent would be a god- 
send. The matter would have 
to be of a very highly 
technical nature to be’ of any 
real service to teachers, and 
this, of course, would “prevent 
it being of interest to the 
ordinary listener. ` 


“ (6) It is hardly fair to 
attribute the falling off of 
attendances . at lectures to 
The appetite for 
lectures has waned steadily 
for many years, and, except 
-amongst enthusiasts of any 
special subject, would have 
.died probably if wireless had 
not been invented. On the 
other hand, we think broad- 
casting may: fan the dying 


flame and keep it alive.” 


AM very grateful to the many corre- 

spondents in various parts of the 

country for the letters I have received 
commenting on my programme notes in 
the last issue. It is very helpful to get 
these expressions of opinion on the pro- 
grammes, as such comments and criti- 
cisms are invaluable when: one comes to 
put into readable shape the rough notes 
made during the month. 

I have an impression that the past 
month’s programmes from London have 
not had the same appeal to the listener 
as those broadcast during June. This im- 
pression of mine ‘is supported by letters 
-received from various parts of the 
country. There does not seem to be any 
particular items which have displeased, 
and it may be that the building of the 
, programmes for July was not so happy 
as in June. These thoughts may well 
make one sorry for the B.B.C. Programme 
Director when the proposed Regional 
Scheme is working! i | 
_ Several correspondents have asked that 
the attention of the B.B.C. should be 
directed to bad time-keeping. I have 
noticed at least three occasions lately 
when this occurred. In one case, four 
pieces of music had to be cut out. Why? 

The Dialect Talks arranged by Mr. E. 
le Breton Martin interest me. I wonder 
when the series is finished whether it will 
be possible to hear a talk with examples 
of each dialect? | 

Another talk to which I look forward, 
too, is Mr. Agate’s dramatic criticisms. 
-His observations, I think, are always 
appreciated by the listener who is lucky 
enough to be able to listen early in the 
evening. l 


Tennis enthusiasts speak highly of ‘the 
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Wimbledon broadcasts. I heard one— 
that of the match between Borotra and 
Cochet—and a very exciting broadcast it 


was. The cricket broadcasts do not seem 


to be so pleasing to listeners. 

I enjoyed John Drinkwater’s soul- 
stirring play “Abraham Lincoln.” The 
broadcast was excellently done and this 
is the type of play which suits wireless. 
One cannot say the same about the 
musical comedy type. Without seeing the 
usual accompaniment of pretty girls, 
effective staging and attractive dressing, 
the dialogue and songs sound very weak. 

Several listeners as well as the writer, 
found the music of the operetta “The 
Song of Eldinore ” too loud for the voices. 

One correspondent writes: “We could 
do with a few more like Josephine Trix.” 
Quite a-lot of us agree with him, but 
there are a good many others who try. to 


broadcast the same kind of thing whom - 
we could do without. Another corre- 


spondent complains of too much Yankee 
twang on the broadcast. (Cut it out, bo !) 
But the B.B.C.. idea of humour does 
appear to carry an undue proportion of 
Yankee and Scotch in its composition. 
Gable and Banks were good, but their 
songs appealed to me more than their 
animal imitations, and our dog, who 
cherishes an-undying hatred of cats, re- 
fused to respond to the imitation cater- 
waul, en 
- I think one of the most enjoyable trans- 


missions of the B.B.C. is the Wireless 
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` Chorus which we hear periodically when 


oratorio is broadcast. The ‘‘ Hallelujah 
Chorus ” on Sunday. 17th inst. was ex- 


: © cellently sung. I would like again to say 


how well the Wireless Chorus always 
sing ;. the beautiful harmony and excellent 
time they keep is a delight to the ear. . 

I could not make much of the light 
opera “ Vauxhall Belles.” The music was 


_ pretty and very tuneful, and again I have 


to hand a bouquet to the Wireless Chorus, 
but to repeat, I think this type of thing 
needs colour, light and shade, pretty 
dresses, etc., to be really interesting. 
The “ Roosters” were good, as they 
generally are. Their parodies on the pro- 
fessor in front of tHe microphone and of 
A. J. Alan were very good, but they must . 
get some fresh patter. - 
The same evening we. were grateful to 


shear the magnificent -organ of the New 


Gallery Cinema, beautifully played by. Mr. 
Foort. As a rule this broadcast takes 
place much too early in the evening for 
most of us to hear it, and even only a 
quarter of an hour is welcome. I have 
an idea that the League Representatives 
on the “ Listeners’ ” Committee are re- 
sponsible for the inclusion of the item in 
the later part of the programme. Any- 
how, I hope we shall hear it again many 
times between 8 and 10 p.m. 

The ‘‘Lido Lady” broadcast I have 
no doubt would have been very enjoyable, 
but . the “blasting ” and echo made it 
unpleasant to listen to. We grumble 
sometimes about the “ control ” room, but 
on this occasion several listeners have 
told me it would have been better for 
them had that official of the B.B.C. made 
his presence heard a little more. 

I wonder why the B.B.C, nearly always 


Sir Arthur Stanley, G.C.B., accompanied by Lord Drogheda, at the presentation of the. 
wireless installation to the Kingston and District Hospital by the Malden and Coombe 
Branch of the Wireless Leaguc. J 


overfill their “ variety ” programmes with 
“tum tum tum” music—such things go 
much better when the Savoy come on. 
And by the way, I wonder how the pro- 
gramme makers Jook when they’re asleep! 

The Memorial Service and Ceremony at 
the opening of the Menin Gate was one 
of the most impressive the listener has 
been fortunate enough to hear for some 
time. The speakers were all good and 
the broadcast must have given pleasure 
to those thousands who would lke to 
have been there. The B.B.C. must have 
taken immense pains and trouble with 
the arrangements, and it is a pity the 


addresses of Lord Plumer and the King of 
the Belgians were so badly interrupted. 
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Malden and Coombe.—On Saturday, 
16th July, an interesting ceremony took 
place at the Kingston and District Hos- 
pital, when this brarch handed over a 
complete wireless installation for the 
benefit of the hospital patients.: A photo- 


appears on this page. 
< Arthur Stanley, Chairman of the League, 

-was present, as was also Lord Drogheda, 
Chairman of the Wireless Association. 
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graph in cennection with the function 
The Hon. Sir 


The presentation was made by Mr. R. J. 
Venner,. Hon. Secretary of the branch, 
who was responsible for raising the sum 
of something near £250 required. The 
installation included 300 points with 288 
*phones. Afterwards the Medical Super- 
intendent of the Hospital presented Mr. 
Venner with a cigarette case as a elight 
token of recognition of his successful 
efforts: The -effort reflects great credit 
on the ‘“‘ liveliness’’ of the Malden” and 


Coombe branch. 
0000 


- Brighton, Hove and District.—The 
Joint Honorary Secretary, whose illness 
was referred to last month, is making 


_- good’ progress towards recovery. Several 
new members were co-opted on to the 


committee at its recent meeting. A great 
number of complaints have been received 


t ‘lately as to the interference ‘caused to 


listeners by electric motors. Many of the 


complaints have been successfully dealt 
~with.by Mr. F..G. Edwards of the Hove 


Radio Association. The attention of 


those members whose subscriptions are 


due and’ unpaid is directed to the fact 


_that until the subscription is paid they 


are not covered by insurance. Either of 
the Honorary Secretaries will be pleased 
to receive subscriptions and to welcome 
new members. a 
Joint Hon. Secretaries: Miss C. M. 
Foot, 15, Prestonville Road, Brighton; 
D. J. Gadsby, Esq., 30, Wilbury Vilas, 


Hove. 
ooo0o°o 


Swindon.—The local Secretary is deter- 
mined to make the coming season a suc- 
cessful one, and invites those listeners 
and members who are not only interested 
but are prepared to lend a hand to com- 
municate with him immediately, so that 
a programme can be arranged. 

Hon. Secretary : Mr. 8. G. Archer, 52, 
Jennings Street. — 
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MEMBERSHIP AND RENEWAL 


To be filled in by readers who wish to become members of the League, or to renew their membership for a further 


eighteen months. 


To the Secretary, The Wireless League, Chandos House, 
Palmer Street, Victoria Street, S.W.J. 


*enrol me as a member 


legs = maul a 
A renew my membership 
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the Wireless League. I enclose P.O. for Three’ Shillings,t which entitles me to. 


membership with all the privileges and rights as enumerated in the constitution of the League, including FREE Insurance, Free 
Tegal Advice, and Free Technical Advice, for the cighteen months ending 30th September, 1928. 


* Cross out Line not required, 


WRITE IN Name (in full) ........... 
(State whether Mr., Mrs., or M iss.) 


Address ...ccecccececvces 
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t Keep the Counterfoil of your Postal Order. 
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My Membership No. is...... 


(This is only applicable in the case of renewals.) 


Please enclose stamped addressed envelope. 


Per eter eee eee ee. Peer eee? Cece eee eee ee ee ee COCs ee RODE Hae He HO REEHe EET HHO HORE OEEH ESE SOE EETOOROSOESODMe se SEEHRERRESEEHO TOS RSET ETEREE EE SE SEHE FE B SEREOSRE ETE ODO ORL OO OEEEEEE HHH EEE EEE EERE EH BE EEE Roe OOD 
Serre re Tere er eee er er eee eee ee eee eee ey 


“The Wireless World” devotes four pages in the first issue of each month to League Notes and News. 
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THE LEAGUE AN D THE HOSPITALS. 


ITH the exception of blind 
persons probably no section 

of- the community is more apprecia- 
tive of the broadcast service than 
those who are confined to bed in hos- 
pitals. To these unfortunate people 
the broadcast programmes are liter- 


ally a ‘‘ boon and a blessing.” Read- — 


ing, of course, helps to while away 
the time, but there are occasions when 
this kind of mental relaxation becomes 
monotonous ; besides, many patients, 
through the nature of their com- 
plaints, are unable to hold a book. 
In such circumstances the variety of 
attractions provided by broadcasting 
cannot fail to appeal to the most 
fastidious listener. 

It may surprise many to learn that 
there are hundreds of patients in hos- 
pitals and homes, particularly in 
Poor Law institutions, who have been 
compelled to spend from twenty to 
thirty years as inmates and have little 
prospect of recovery. If you have 
experienced the tedium of a pro- 
tracted stay in hospital you will have 
some little idea of the joy with which 
this wonderful link with the great 
outside world is received by those 
people. So eager are the patients 
to catch every sound that is broadcast 
that most of them are to be seen with 
their headphones on some time before 
the tuning note is given. 

We are proud to be able to record 
that through the efforts of the 
League’s local organisations, wireless 
receivers haye been installed in many 
institutions. The following is a list 
(by no means complete) of instances 
which have recently been brought to 
the notice of headquarters :— 


New Malden (Surrey). 

| The energy of the popular local 

hon. secretary, Mr. R. J. Venner, 

supported by a very active committee, 
B 23 


has enabled the New Malden and 
Coombe branch of the League to raise 
sufficient funds to install a three- 
valve set and 300 headphones in the 
Kingston General Hospital. The 


‘diphtheria, enteric and scarlet fever 


wards of the Tolworth Isolation 
Hospital, Surbiton, were provided 
with a set and ten loud-speakers, 


whilst the Seaford (Sussex) Con- 


valescent Home for Surrey Men has 


been supplied with a wireless receiver 
and loud-speaker out of funds raised 


by this branch. 


‘Derby. 
. The League’ S Danai E ae. 
fund, which was supported by the 


Mayor and several local organisations, 


to provide the Derbyshire Royal In- 


firmary with wireless. A .sum of 
£300 was raised and a receiver with 
150 headphones and‘ two 
speakers was instaljed in that institu- 
tion. Mr. Barnett, the secretary of 
the Derby branch, acted as hon. 
secretary of the ‘fund, and his un- 
tiring efforts ensured its success. 


` 
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A Reminder. 


- Those members who have akenda. 


less than three shillings since October 
lst last are reminded that their 
membership fee to September 30th, 1928, 
is due on the 1st of next month. 

As it is essential that the organisation 
should be representative of the humblest 


listener the League is reluctant to in- - 


crease the subscription. ,It has there- 
fore been decided to keep the annual fee 
at a minimum of two shillings, but any 
amount in excess of this sum would be 
welcomed from those members who can 
afford it and who appreciate the difficulty 


of providing with limited funds such a 


vice as that given by the League. Such 
additional assistance would also enable 
us to extend our activities. 

Look at your current membership 


loud- 


certificate and see when your subscrip- 


tion is due. An Enrolment Form will bé 


found on page 72. 


Bristol. 
A four-valve set has ban installed 
in the Eastville Institution as the 


result of the efforts of the League’s 


branch here, which is fortunate in 


having as its officers a very active 


band of workers. The branch also 


‘presented a wireless set to a local 


sufferer who has been bedridden for 


twenty years. 
‘Kingston-on-Thames. 


Funds raised by our branch here 


were applied to the provision of a 
‘four-valve set to the Victoria ” Hos- 


pital, Kingston. 
Goole. 
Bartholomew’s ' Hospital were the 


happy recipients of a set presented by 


‘tthe :League’s local branch. - The 
‘chairman, Mr. Johnson, supported by 
Mr. G. H. Hillary, the secretary, 


and àn enthusiastic committee, was 
responsible for the many activities 
which were undertaken to raise the 
necessary funds. This branch is 
now endeavouring to obtain a sum 
sufficient to provide the Poor Law 


- Institution with a wireless installa- 


tion. 


` Nottingham. 


A five-valve set complete with 27 


_ headphones has been presented to the 


women’s ward of the Bagthorpe Poor | 
Law Institution out of funds raised 
by the Nottingham branch. The 
secretary, Mr. Gullick, and his com- — 
mittee are always to the fore where © 
help of this kind is required. - 
Redruth (Cornwall). | | 
A fund of £300 is being raised ‘by 
this: branch with the object of in- 
stalling receiving apparatus in the 
Tehidy Sanatorium. 
Tottenham. 

It is,the aim of ‘this branch ` to 
supply the Clare Hall Tuberculosis 


` 


Jo 


‘The Listener.— l 
Hospital and the North Middlesex 
Hospital with wireless installations, 
and a fund which has been faised for 
this purpose is already assuming 
satisfactory proportions. i 


Gillingham (Kent). 

The profit from a whist drive and 
dance organised by this branch was 
handed over to St. Bartholomew's 
Hospital, Chatham. 
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To my mind, the best programme of 
the month was ‘‘ My Programme” by 
the Wicked Uncle. I 
later on, but I should like to say here 
how wholeheartedly I echo his remarks 
on ultra modern music and ‘ jazz.” The 
dreary stuff with which we are some- 
times bored from the pens of new ‘* com- 
posers! !”’ 

0000 

The change made by the B.B.C. in the 
morning transmissions has aroused a 
storm of protest from the retail trade. {£ 
had recent experience of one of the ob- 
jections to the later transmission. While 
I was staying at the house of a friend 
in a south-west town, his receiver during 
the evening developed a fault. In the 
morning the local expert was called in, 
but he could not make an effective test 
until broadcasting began. As he had 
seven somewhat similar tests to make 
before ours the Children’s Hour had 
arrived before he was able to get to us. 
And this was a wet day in a small coun- 
try town with nothing much to do! 
Under the old arrangement we might 
have been able to receive our afternoon 
concert. - 

9000. 

The Bank Holiday programmes were 
fair. Mabel Constanduros, as always, 
was good, and so was her partner, The 
Tidworth Tattoo was done well, and the 
music, magnificently played by the Army 
bands, was inspiriting to all listeners. 
The commentator took his job too seri- 
ously. He has not got a ‘ broadcasting 
voice.” The B.B.C. man with him was 
much clearer. 

0000 


I like the Daventry Quartet, the Covent 
Garden String Orchestra, and Henry 
Senside’s Quintet, and the B.B.C. can 
put any of them on the air as often as 


they wish. 
0000 


And why can't we have Corelli Win- 
deatt’s Band sometimes in the evening? 
0000 


I didn’t hear the whole of “ Carmen,” 
but I am told it came over very well. 
Personally, I think I prefer excerpts 
rather than broadcasts of whole operas. 


shall refer to it | 
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As I am writing I hear that valves 
are “down.” We all welcome the re- 
duction, although most of us, if not all, 
are of the opinion that the drop is long 
overdue, and that even now prices are 


too high compared with the cost of pro- 


duction. 

ž 0000 . 

Listeners who, imagining that acting 
must be seen to be appreciated, habi- 
tually switch off their sets: when a broad- 
cast play is announced, do not realise 
that by so doing they often miss a treat. 
All who heard “ A -Butterfly on the 
Wheel’? from the London studio on 
August 3rd will, I am sure, bear me out. 
Every detail of the various scenes was 
easily seen in the mind’s eye. All the cast 
were good, but Henry OScar as Colling- 
wood and Allan Jeayes as Plaintifi’s 
Counsel were a-shade better than the 
others, while the powerful yet restrained 
acting of Miss Dorothy Stephen as the 
accused wife was most effective. Those 
who were fortunate enough to hear it 
will look forward with eagerness to 
future plays of this kind, | 

` ooo 


The versatility of the ‘* Wicked 
Uncle,” so beloved of the young folks 


‘in the Children’s Hour, was strikingly 


illustrated in the, ‘‘My Programme ” 
arranged by him and broadcast from 
London and Daventry on August 5th. 
It consisted of a feast of selections, 
chiefly from Grand Opera, played by the 
Wireless Orchestra, the soloists being 


Miss Gertrude Johnsor, Mr. Heddle Nash | 


—I liked his singing of ‘La Donna” 
—and Mr. Foster Richardson. (It was the 
latter's first appearance before the micro- 
phone, but he was heard again, with 
much delight; in “Entre Nous,” the 
B.B.C.’s new Concert Party, on the fol- 
lowing evening.). Well done, sir! I 
for one shall hope for another of your. 
programmes in the near future. 
0000 

Another excellent “ My Programme ” 
was that of “A Middle-Aged Man,” 
whom I suspect to be a Scot with a keen 
sense of humour and some originality, 
for who else would have given us at 
one sitting the following remarkable com- 
bination: The ‘ Bridal March” 
Lohengrin, Mark Antony’s Speech from 
Julius Casar, the ‘‘ Soldiers’ Chorus ” 
from Faust, Chopin’s ‘‘ Funeral March,” 
a reading from the 13th Chapter of 
Deuteronomy, and Beethoven’s “Sonata 
Sympathetique!’’? A catholic taste. I 
see that people have been writing to the 
papers saying that details of the “ My 
lrogramme ” serics should be published 
beforehand, but personally I think the 
unexpectedness of the above, for example, 
added piquancy to it. 
ming gave some rousing national] songs 


including “The Marseillaise ° to orches- 
D 


tral accompaniment, and Mr. David 

Tennant’s diction is perfect for the read- 

ing of Scripture. It will’ be remembered 

that it was he who usually read the Old 

Testament stories on Sunday afternoons. 
oo0oo0o 


Do other listeners. I wonder, find the 
Savoy Orpheans a cure for sleeplessness? 
It seems paradoxical, yet a correspondent 
who is in the habit of retiring early writes 


side. 


_ Concerto 


fourth ‘* Proms 


-month were good 


from — 


Mr. Percy Hem- © 


SEPTEMBER 7th,- T927. 


that he often woos slumber in vain until 
he slips on the headphones at his bed- 
In a few minutes his nerves are 
so soothed that he falls peacefully asleep. 
He does not tell us what happens to the 
phones ! 
i © O 0:0 


ce 


Some of the ‘‘ Variety ” seems to me 


very poor. Exceptions are Nick Adams 
as “ Perlmutter, M.P.,’’ Helena Millais, 
Marie Dainton, Wish Wynne, Mabel 
Constanduros. =~ 

Cco0o°o 


`I enjoyed the singing of Linda Sey- 
mour in the Ballad Concert on the lth. 
She has a glorious voice. 

Oo000 


And then the first ‘‘ Prom.,’’ on the 
13th. -I must congratulate the B.B.C. 
Boccherini’s Minuet and the Hungarian 
Rhapsady by the Orchestra, and de 
Greef’s- playing of Grieg’s Pianoforte 
were especially enjoyable, I 
thought.- We had, too, another musical 
treat when the Mozart programme was 
sent out on the 16th. The third and 
” on the 18th and 22ndI 
was unable to hear. 

Oo000 

By: the way, in the country districts 
in the. south-west, there is much criti 
cism of the news bulletins. Listeners say 
too much of the bulletin is taken up with 
dreary news of racing, golf, etc., ete. 

o000 


A couple of short plays during the 
‘“ Cinderella Married” 
and that charming little play in verse 
“ A Minuet ” by Louis N. Parker; but 
why should we have been bored with 
‘Trying it On’’? 


O O 


oo 


On the 23rd I had the first opportunity 


of listening to 5GB in London.. I had 
previously heard the new experimental 
station from two or three spots in the 
south-west and had been disappointed. 
However, in London it comes in very well 
and the broadcast from Queen’s Hall was 
most enjoyable with but slight, inter- 
ference from Morse. Dennis Noble's sing- 


ing of the great aria from ‘*‘ The Barber 


of Seville ’’ came over well and after- 
‘wards he delighted us with ‘* Passing 
By.” 
O- 0O00 
Welcome to Willie Rouse—Wireless 
Willie. He has had quite a long rest 


and his cheery voice and humorous pat- 
ter were both welcome and amusing. 


0000 
Chick Farr was good in the variety 


items on Saturday, 27th. In some wars 

he is similar to Milton Hayes. It was 

good fooling. His dialogue with the as 

piring baritone was very good indeed. 
o000 


On the same evening A. J. Alan's 
lively :magination gave us,- ‘* Charles.” 


Is it Mr. Alan's material or his bread- 
casting personality which so delights 
_ listeners? I wonder. 

0000 


And at last, we have reached acts2 
alternative programmes. Will listoers 2 


various parts of the country let u km7 
what re 


they think of the new gt 
Many listeners have written sayir. $9 
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The Listener.— 

test transmissions are much clearer and 
of more volume than those during broad- 
casting hours. One thing does appear 
from our correspondence bag, and that 
is that the cystal user in the Birmingham 
area regrets the change and asks why 
he should be the only one to suffer by 
- the reshuffle of wavelengths. Bourne- 
mouth listeners, too, I understand, are 
now receiving the two M’s—Morse and 
Music—at equal strength. O. H. 
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į WHAT DO YOU KNOW? | 


(The answers to the following questions 
_ will be found on page 72. 
No prize wili Le given.) 


- 1. If a listener is told something he 
knew already, of what is he generally 
reminded ? - 

2. Why does the announcer 
*‘ Copyright reserved ’’? 

3. Why is the news bulletin specially 
valuable for schools? - 
_ 4. What do the letters ‘‘ B.B.C.” stand 
for? ~ 

5. State one of the benefits accruing 
e increasing ihe number of broadcast 
talks. 


say : 


6. Why do listeners prefer talks to. 


music ? 

7. How do we know when a broadcast 
variety turn is a good one? 

8. If we fail to hear applause from the 
studio audience, what circumstance is 
indicated ? 

9. Who said (a) ‘‘ Oh, blow or 
words to that effect; (b) ‘‘ That’s the 
_stuff to give ’em’’? 

10. What is worse than shorting the 
H.T. battery? 


1 ?? 


“ Waitress! Waitress! Good Heavens, 
is there nobody serving at this table? ”’ | 
Most of us have met the man who waits. 
We feel sorry for him. The poor fellow 


is hungry. See how he chews his nails. 
“ Miss! Drat the girl, she’s gone 
-again! And they call this service/ 


Funeral service,- perhaps.” 
See how he drums his fingers impati- 
, ently on the marble table. The sight 


moves us: Is a member of the British 
public to be neglected thus? Where is 
the waitress? e 


‘' Miss! Miss! Ah, at last! I’ve been 
waiting twenty minutes.” 
** Sorry, Sir; what would you like? ” 
_** M—m, now let me see. Yes—er—let 
me see. What shall I have? I—I really 
don’t know what to have.” 


* % % & % 4% 


It would be wrong to draw too close a 


parallel, but isn’t it a fact that some of 
us may have points in common with the 
gentleman in the tea-shop? 


B25 


Warning: | 


-Wireless 
World 


We have wanted alternative pro- 
grammes for a long time. We have 
clamoured for them. And, thanks partly 


' to the Wireless League, we in the south 


are already being supplied with an experi- 
mental alternative service. Soon other 
regional stations will supplement 5GB. 
The point is, having clamoured for 
regional stations, are we ready for 
them? 


p ew 


\ 
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Our artist foresees an unpleasant possi- 
bility.. Selectivity will be one of the 
essentials of the receiver of the future. 


Unless-our sets are selective the answer: 


is, No. As each new regional station 
comes along we find ourselves in a worse 
plight than the clamorous gentleman in 
the restaurant, who, after all, is not 
obliged to consume everything on the 
menu. Tn 1928 the luckless listener with 


an unselective receiver may be glad to' 


avail himself of his sole remaining privi- 
lege—the privilege of being able to switch 
off. E. C. T. 
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> To the Wireless League. 

Sirs,—While the B.B.C. tell us that the 
alternative programme sent out by 5GB 
has been received with enthusiastic wel- 


come by those listeners fortunate enough 
to receive it, the hundreds of poor crystal 


- users in the Birmingham area have use- 


less sets. It is no satisfaction to. them 
to know that their brethren in other 
parts of the country endowed with two-, 
three-, and four-valve sets cannot ‘only 
conspire to receive their programmes, but 
by the change have been able to add to 
their enjoyment by an alternative musical 
diet.. We are told by the B.B.C. that 
our remedy is a better, or an outside, 
aerial system. This. may provide a 
remedy in some cases, but not in all. 


` Many scores of crystal users in this area 


have to put up an inside aerial because, 
perforce, they have no space in which 
to erect one outside. Up to now with 


this inside aerial they have been able to` 
receive the Birmingham programmes, but 


t> ’ 


‘strikes mé as an anomaly. 


-of O.H. 


7? 


at one fell swoop with the opening of 
5GB the B.B.C. have, snatched away 
from them the pleasure .they have en- 
joyed since the Birmingham station was 
opened. I foresee a great reduction in 
licence holders in the Birmingham area . 
in the near future unless the B.B.C. can 
devise some method by which these justly 
angered listeners can be satisfied and 
appeased. ~. V.C. B 
Birmingham, 27/8/27. ° 


o000 


To the Wireless League. 


' Sirs,—Why is it that the B.B.C. have 
in their reshuffle of wavelengths again 
allocated to Bournemouth one of 326 
metres. The thousands of letters the 
Corporation must have received, when we 
previously suffered 326 metres, complain- 
ing of Morse interruption should surely 
have convinced them of the mistake it is 
to allot such a length to a coast area. 
Scores of us here have since the opening 
of 5GB received little else through the 
local station than dah-de-dah, until we 
cut out in disgust. As an alternative 
5GB is no good to most of us. We 
cannot all afford the initial cost of a 
three-valve set, to say nothing of the 
maintenance thereof—and_ nothing less 
than three valves is much good in- 
Bournemouth for getting 5GB. If the 
526 metre wavelength is intended to be 
permanently attached to Bournemouth I 
shall seriously consider scrapping my 
wireless set as useless and invest my 
spare cash in renewing the gramophone 
records which one can! listen to without 
the poisonous accompaniment of dah-de- 
dah. ‘* PARKSTONE.”? ` 
26/8/27. 


o000 


Extracts from Correspondence. 
“. . . Why can we not have readings 


from selected passages of the multiplica- 


tion table? These would be quite as in- 


. spiring as many of the present poetry 


excerpts. Why do the readers of poetry 
almost invariably speak in a dreamy 
monotone? ” E. A. Y. (Altrincham). 

' 0000 n 


- ~ A brass band in the studio 

Who would 

listen to such a combination of outdoor 
instruments in a-room no bigger than the 
studio? By all means let the B.B.C. 

give us brass band performances, but let 

them be outdoors. I notice that brass 

generally swamps the microphone.”’ 

7 K. B. (Chesham). + 


0000 
“, . . The B.B.C. seems to incline 
towards the view that the only alterna- 
tive to a religious service on Sunday 
evening is another religious service, ss 


` that we have 2LO and 5GB dispensing 


religion simultaneously. Why can’t one 
of these stations kive us a good classical 
concert? V. K. H. (Walthamstow). 


oo0ooo 


. . . Please let me say how I appre- 
ciate the really excellent programme notes 
If the B:B.C. and the artistes 
received a little more constructive 
criticism of this sort we should get 
nearer to the millennium of ideal pro- . 
grammes.”’ 2 Cy oT: (Cheadle). l 
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AROUND THE BRANCHES. 


Local News and Reports. 


72 
Derby. 

The local Hon. Secretary of ihe Wire- 
less League (Mr. Alan R. - Barnett, 
A.I.S.A., Mickleover, Derby) has con- 


sented to organise a scheme for supplying 
a wireless set complete in the homes of 
all registered blind persons in Derby and 
Derbyshire and to maintain the set free 
of all charge. The High Sherif of Derby- 
shire (Capt. H. Fitzherbert Wright) has 
promulgated the idea through the Derby- 
shire Association for.the Blind and an 
attractive feature is a Monster Donation 
Draw, the first ‘prize of which is a 1927 
Morris-Oxford car which has been kindly 
presented anonymously. Tickets are six- 
pence each, or five shillings per book of 
eleven tickets, and can be obtained from 
the Hon. Secretary at the address given 
above. Such a good cause will need little 
recommendation to all members. 


Western Area. 


A meeting of the Western Area Com- 
mittee was held at Taunton on Saturday, 
July 30th. 


transpired.. 
as delegates to the General Council: 
H. Munro- Nelson, Esq., Bristol; A. S. 
Balshaw, Esq., Taunton; W. S. Trevena, 
Esq., Redruth; and W. O. Coate, Esq., 
Bridgwater. 
to form new branches, 


especially in 
Weston-super-Mare, Exeter, 


and Bath. 


The Secretary would be pleased to hear. 


from those willing to assist in this pro- 
ject. Hon. Secretary, W. O. Coate, The 
Elms, Wembdon, Bridgwater. 
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There was a representative . 
gathering and’ some important business’ 
The following were elected 


The Western Area is anxious ` 
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Ipswich. 


The Local Committee are anxious to_ 


make the coming season a successful one 
and invite all members to lend a hand to 
increase the membership. The Committee 
also contemplate running some social 
events with a view to providing some 
charity in the town with a wireless in- 
stallation. Will all who are interested 
please communicate with the local’ Hon. 
Secretary, Mr. L. H. Woodward, 28, 
Withipoll Street, Ipswich. 


Liverpool. 


It is hoped that within the next fort- 
night the Liverpool Branch of the League 
will be fully organised as an active body: 
A committee is being formed and a meet- 
ing will be held at the earliest opportunity 
to discuss arrangements for the present 
radio season. No doubt a large number 
of Liverpool listeners will avail themselves 
of the opportunity of coming to the 
lectures, etc., which it is intended to 
provide. The Hon. Secretary, Mr. W. F. 
Jones, 5, Perth Street, Liverpool will be 


pleased. to supply full ‘particulars to any-. 


one interested in the activities of the. 


League. 
Stratfiord-on-Avon. 


' The energetic secretary of this branch, 
Mr. J. W. Timms (9, Park Road), is draw- 
ing attention to the recent bad thunder- 
storms in the district and the fact that a' 
local aerial was struck as illustrating 
one of the advantages of joining the 
League and benefiting by the free insur- 
ance. Mr, Timms is receiving very 
satisfactory support in his campaign—not 


MEMBERSHIP AND RENEWAL 
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only from the clements—and hopes to add 
substantially to his membership roll, 


Bicester, _ 


-It is hoped that soon a branch of the 
League will be formed here. Meantime 
we would draw the attention of members 
to the fact that Mr. Fred Smith (of 1, 
Bath Terrace), the Hon. Secretary of the 
local Radio Club, would be happy to 
render them advice on wireless matters, 
It may be of interest to quote from a re- 
cent -letter received from Mr. Smith: 
“Give us some good hotel bands and 
some light music on Saturday mid-day. 
This is the one day in the week when we 
can lounge comfortably in an armchair 
and thoroughly enjoy wireless, with no 


thought of returning to work to worry 


us.” -[Note.—The B.B.C., 
transmissions on 


are now giving 
Saturday mornings as 


. on, other week-days.—Ep. ] 


t. =.= npaaam 
e 


Beoeo. 
> 
. 


e 
bd - 
ITT TLILETERERTELIE EL Le ELLE ET T TILIS 


ANSWERS. 
1. Second General News Bulletin. 
` 2. So that the news can be saved up 
for the next builetin. 
Because it gives the little ones a 
chance to work up their ancient history. 
.4. Better Be Contented. 
5. The saving of accumulator 
6. They don't. 


“juice.” 


= 7. By the applause of the studio 
audience. : 
~ Bo ates (7) our set needs-an over- 
haul; r (b) we're deaf. 

: Q; ta) A non-member of the W.L. 
whose aerial was struck by lightning; 


(b) the man who bought goods from a 
W.L. registered trader. 

10. Omitting to join the 
League. 


Wireless 
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FORM. 


To be filled in by readers who. wish to become members of the League, or to renew their membership for a further 


eighteen months. 


1o the Secretary, The Wireless League, Chandos ETTA 


Palmer Street, 


*enrol me as a member 
Please 


ee ee O 
renew my membership f 


Victoria Street, S. W.1.- 


the Wir ele ss League. 


I enclose P.O. for Three 


Shillings,j which entitles me to 


membership with all the privileges and rights as enumerated in the constitution of the League, including FREE Insurance, Free 
Legal Advice, and Free Technical Advice, for the eghet months ending 30th September, 1928. LF 
p Keep the Counterfoil of your Postal Order. 


* Cross out Line not required. 


WRITE IN Name (in futi) 


CAPITAL (State whether Mr., Mrs., or Miss.) | 
LETTERS. Address TERENE EE ETTEREN EE ie ei wie ca eo wel Ge je ye) fem Werle al Oc EREEREER SEE re ee ee ooa o Bi pri ia i ana a a a a a D A ove 
My Membership No. is...... Please enclose slamped addressed envelope. 


(This is only applicable in the case of renewals.) 
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“The Wireless World” devotes four pages in the first issue of each month to League Notes and News. 
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THE WIRELESS LEAGUE BROADCAST BALLOT. 


N the early part of this year a London newspaper 

organised a ‘‘ Broadcast Ballot,” offering a money 

prize to the competitor whose forecast of the order of 
popularity of given programme items was nearest to the 
result of the Ballot. For the reasons that competitors 
were not necessarily listeners, any number of forecasts 
could be sent in by one person, and entrants did not 
always vote for their own preference but for the item 
which they thaught would find general favour, we did not 
consider the result of the Ballot a fair reflex of public 
opinion.. We decided, therefore, when circularising some 
25,000 members in April, to invite their co-operation in 
ascertaining the extent to which the various sections of 
the programmes appealed. Overleaf will be found a 
copy of the Ballot Form issued by the League. 

It will be seen that a novel feature was introduced 
enabling listeners to indicate the source, 7.¢., relayed or 
studio, from which they preferred the broadcast to 
emanate. We appreciate that, compared with the large 


- body of licence-holders, the number of listeners whose 


views are expressed by our Ballot is small, but our mem- 
bers are drawn from every class and we are confident that 
the result is representative of general opinion. 

The Ballot was closed in July, and the table over- 
leaf gives the order in which the voting placed the vari- 
ous items. The last two columns show, on a percentage 
basis, the preferences for outside or studio performances. 


What the Figures Reveal. 


A first glance at the figures reveals two outstanding 
points. Firstly, by a very clear majority the broadcast- 
ing of military band concerts is the most popular feature 
of the programmes, and, secondly, listeners have appre- 
ciated the atmosphere of reality that accompanies religious 
services which are relayed from actual places of public 
worship. It is interesting to recall that in a report made 
to the B.B.C. in February the League emphasised the 
popularity of Band Music, and that as far back as 


. November last we pressed for the development of 


‘* variety °” performances which find third place in our 
Ballot. A statement made by us in this latter report to 
the effect that ‘‘ the demand for ‘ jazz music’ appears 
to be diminishing ’’ is confirmed by the lowly position in 
which Dance Music is placed. We have also made repre- 
sentations that Church Services should always be relayed 
from outside sources. Solos (instrumental and vocal), 
B 31 


~- Whether this is so or not is doubtful. 


Plays (from Studio), Choirs, Glees, etc., and Operatic 
performances are all well supported, whilst the growing 
dislike of Chamber Music is indicated by the fact that 
this item is placed fourth from last, only a-few points 
ahead of Talks. | | 

The result of the Ballot is another blow for those 
pessimists who are constantly decrying thé British musi-` 
cal taste. ‘‘ Variety’ items are certainly liked by a 
large number, but music with ‘‘ pep ’’ and good orchestral - 
broadcasts find approval with the majority of listeners. . 

We should like to take this opportuni.y of expressing 
our appreciation of the assistance our members have given 
in this matter, and for the many letters: we have received 
in connection with the Broadcast Programmes. 

0000 


5GB EXPERIMENTAL. 


A number of members have written from different parts 
of the country giving their views on the new experimental 
station—some of the letters are reprinted in this issue. 


From the observations of our members`and from our own . 


tests of the station, it appears to be rather early in the 
day to express decided opinions either as to reception in 
various parts of the country ọr as to programmes. 

There seems to be an impression that the programmes 
transmitted by 5GB are better than those of 5XX. 
‘The impression 
probably is caused by 5GB giving more relays of the 
‘“ Prom ” concerts than 5XX, and also to the fact that 
up to now 5GB has not transmitted any talks. 

Our listening friends in Birmingham have had a nasty 
jolt, but they must have patience. - It is possible that the 
erection of the new masts at 5GB in a few weeks’ time 
will make a considerable increase in the strength of their 
reception of 5GB.° | 

As far as London is concerned, -the reception of the 


experimental station in most districts is good, although 


it is marred too often by Morse and oscillation. The 


_ latter will lessen as the station gets more familiar, and ‘it 


may be that before the station loses ‘‘ experimental ” 
from its name, some change in wavelength may be found 
which will make the transmission: more free of Morse 
interruption. 

Meantime, 5GB does give a good many thousand lis- 
teners a change oF programme—that is the main point 
after all | 


IMPRESSIONS 
OF THE 
PROGRAMMES. 


. 
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On Monday, September 19th we had 


two organ recitals, and the same on the 


Wednesday. On Monday and Wednesday 
from the Astoria and the New Gallery 
and on each evening of the -week from 
Southwark Cathedral. I like organ music 
and I have much enjoyed these items. I 
fear, however, the B.B.C. will receive 


some protests from those whose taste 
differs, 
0000 
Henry Arthur Jones’ comedy, ‘“ The 


Liars,” was really well done. The whole 


of the cast did their parts splendidly, and | 


Mr. Rosmer deserves our thanks for an 
enjoyable hour and a half. 


. 0000 
After this, 5GB transmitted an orches- 
tral concert. Moszkowski’s “Serenata” 


was one of the items—a beautiful melody 
which I have had the pleasure of often 


hearing. I was disappointed. I have 
many times heard the melody better 
played, 


0000 


Mr. G. M. Trevelyan’s talk on “ Bygone 
England ” must have interested a large 
number of listeners. It is rather horrify- 
ing to think that so recently as the time 


‘of George II, children of the tender age 


of five and six were wage-earners and 
producers. 
0000 
- Another talk of great interest to 
listeners was that on the Radio Exhibi- 
tion, given by Mr. Hugh Pocock. He is 
a good broadcaster and this, coupled with 
good material, makes one regret that so 
short a time was allotted to a subject of 
so great interest to practica’ly -all 
listeners, 
0000 l 
The tone of the announcer’s voice at 
5GB sometimes impels me to say “ Amen” 
at the end cf his announcements. 
O 


‘The last “Prom” concert gave me, I 
think, the item I liked 
best of all—Sir Henry 


' 
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Valuable help in ascertaining the de- 
sires of the listening public as to broad- 
cast programmes would be given the 


‘ League if members would number, in the 


space provided, the following items in 
the order of their own individual pre- 
ference. Members will observe that pro- 
vision is made in the form for indicating 
in the case of each item, with the ex- 
ception of No. 14, their preference (a) 
for outside broadcasts, or (b) studio -per- 
formances :— 


(a) ! (b) 
Outside | Studio 
| Broad- | Perform- 
casts. ances. 


e e bse vvoj»s osos oa‘ 


1. Chamber Music .. 


2. Choirs, Glees and 
Choruses 
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3. Church ‘Services 
4 


. Dance Music 
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5. Military Bands 4.) steel stews 
6. Light Orchestral 
Miusieiac.ewasaes 


7. Opera and Oratorio 
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19. Talks eho Peed ato ae el walle eg 
13. Variety, Concert 
Parties and Revues 
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Impressions of the Programmes.— (cont.) 
eager to receive them. It will be a con- 
venience if these correspondents would, in 
future, address their letters to “ O. H.,” 
c/o the League Offices. They can rest 
assured that their views and opinions om 
programme items will be welcomed by me. 
i oo0oo0o0 

I find some difficulty this month in 
recording my impressions of the pro- 
gramme items I have heard. The cause 
of the difficulty is the alternative pro- 
gramme sent out by 5GB. 
procedure has been to mark in my Radio 
Times the items that appeal to me as 
worth listening to and then, subject to 
other demands, to endeavour to hear 
them. I followed this course with the 
first two issues of the programmes this 
month with the result I found that a 


_ goodly number of the items marked in 2L0's 


programmes clashed in time with others 
similarly. marked in 5GB’s transmission. 
The consequence is that some of the 
-marked items -have had to -be missed. 
Such a situation with one alternative. 


programme makes one fear to think what - 


the position will be when the full regional 
scheme is working!!! | l 
oo0oo0ọ 


By the way, again I have to complain 
about the bad time-keeping in the broad- 
cast of items. This fault was annoying 
when we had one programme, but the 
annoyance is multiplied a hundredfold 
with an alternative programme. Sarely 
after the experience they have had the 
B.B.C. programme organisers should be 
able to estimate to within five minutes 
the length of time taken by an item and 
by a complete programme. Anyhow it 
is time they did. 

©0000 i 

I think the most interesting and thrill- 
ing item this month was the relay of 2FC, 
Sydney, Australia. It was excellent and 
we should like to hear some more. 

0O00 

The “Salisbury Singers’? were very 
good and I shall look forward to hearing 
them again. : 

oo0oo0o0 
Morality,” which came 
was well produċed. The 
an old theme treated in 
an original way and 
would probably have 


“The New 
through Cardiff, 
play deals with 


Wood's Fantasia on l Percentage for been very enjoyable had 
British Sea Songs. I | Order of Total Points it not been spoiled by 
never heard anything | Prefer- Items. Gained. Studio Outside Auriol Lee speaking so 
more beautiful and in- | ence. | Performances.| Broadcasts. | fast as to be almost 
spiria “It was, too, l — | ——__ unintelligible at times. 
believe, actually the last 1. | Military Bands ........... 221,492 53.35 46.65 Also there was not 
item—a very appro- 2. Light Orchestral Music .... 197,227 62.63 37.31 sufficient contrast be- 
priate ending. 3. ‘Variety Concert Parties, and DE LTA tween her voice and 
eet Revues .....--.-00eee 185,167 62.74 37.26 that of Flora McDowell. 
4. Solos, Instrumental ....... 157,004 66.65 33.35 This difference of yoice 
For some of the notes 5. Church Services .......... 150,089 32.79 67.21 in broadeast dialogue is 
this month I am under 6. Solos, Vocal .....-.eeeee: 131,023 67.77 32.23 of the utmost import. , 
obligation to correspond- 7. Dance Music .........+--- 128,035 | 46.11 53.89 ance, 
ents in various parts: of 8. Pliss cones retgacimoantess 126,703 59.85 40.15 o000 
the country who have 9. Choirs, Glees and Choruses . 124,444 57.41 ` 42.59 Later the same even- 
been kind enough to 10. Opera and Oratorio ....... 120,697 40.85 59.15 ing we heard Formichi. 
write me. Such letters ll. Chamber Music ..........-- 116,149 62.82- 37.18 and this was a delight 
are most helpful and I | 12. Symphony Concerts ....... 110,723 59.26 40.74 which more than made 
am always glad and 13. Talka aeeai n o se ee 110,714 67.03 32.97 up for the earlier dis- 
(Continued in col. 3.) 14. Foreign Stations .......... 25,421 | — | =~ ___! appointment. 
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“The Bridge” was a good short play, 
and I offer congratulations to Elizabeth 
Young on her interpretation of her part. 

0oo0o°0o 


So was “Catherine Parr,” “The King 
has just cracked a boiled egg” !! Great! 
Think of the other eggs he cracked!!! 


ooo00 


The broadcast of the “ Proms” which 
I have heard have all been good. My 
only criticism is that some of the items, 
while they hold the interest of the 
audience in the hall, are too long for the 
broadcast listener. 

ooo$0o 
One item I always try to hear is Mr. 
- Basil Maine on ‘‘ Next Week’s Broadcast 
Music.” He makes his talk interesting as 
well as instructive, but his delivery is too 
quick and I would suggest he be given 
more time. 
o000 
One of the best programmes of the 
month was the German National Pro- 
gramme on the 9th. The Wireless Sym- 
phony Orchestra were in great form. The 

Budapesth Trio were delightful, and Enid 

Cruickshank is one of my favourites. 
What a glorious voice she has! 

0000 


The Budapesth Trio broadcast brings to 
my-mind that the B.B.C. have not yet 
given us the Flonzaley and Lener 
Quartettes. We hope to hear them some 
day. 

0000 

Two other good short plays were “ Spoil- 
img the Broth.” Mabel @Gonstanduros was 
good, and she was well supported by her 
three colleagues. The other, “Taffy’s 
Wife,” was well done, but highly im- 
probable. 

0000 

The variety on the 10th was weak. I 
could describe it more forcibly, but the 
Editor would object. The only relief was 
again, Mabel. One of the comedians re- 
tailed some jokes which evidently were 
heirlooms handed down to him. 

0000 


I enjoyed Solomon’s playing of the four 
pieces by Chopin on Sunday, llth. The 
orchestra played the same evening two 
pieces which have always interested me, 
Sant-Saéns’ “Dance Macabre,” and Sibe- 
lius’ “ Valse Triste.” I have heard both 
played better by less well-known orches- 


tras. 
0oo00 


And I wonder why the B.B.C. do not. 


get one. of their dramatic staff to read 
the short stories instead of the authors? 


0000 


And why do readers of poetry appear 
to the poor listener to be suffering from 
fearful pain or afraid of some impending 
disaster ? 

0000 | 

The suggestion made by a correspondent 
last month that as an alternative to the 
religious service on Sunday evening we 
should have a good classical concert from 
. 6GB appeals very strongly to me. I am 
poms the suggestion on to the League’s 

rogramme Committee. I hope they will 
press it on the B.B.C. through their re- 
presentative on the Listeners’ Committee. 
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I was lucky enough during the month 


to hear one of the B.B.C. mid-day trans- 
It is a: 


missions of gramophone records. 
marvellously improved transmission com- 
pared with the one I heard many months 
ago, and the notes on the records supplied 
by Mr. Christopher Stone, the Editor of 
The Gramophone, materially helped one 
to enjov it. 
0000 
Miss Gerda Nette, who has been inter- 
preting Handel, has the power of pro- 
ducing a beautiful resonance of tone, 
which is so often Jacking in “showy” 
players ofthe pianoforte, 
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An enthusiastic young amateur writes 
that he often gets Greece on the crystal. 


The Children’s Hour staff deserve praise 
for their indefatigable efforts in providing 
new and interesting fare for the little 
ones. The 
was especially good. The story of Mr. 
Pickwick meeting the Wardles was de- 
lightfully told by Mr. Cyril Nash, and 
our old favourite, Uncle Rex, who has 
such a beautiful rich voice, sang some 
songs. On the rd the children went 
over to Plymouth and had another 
pleasant hour. The transmission came 
over splendidly, and the staff gave that 
favourite sketch “The Kid,” which points 
a lesson we elders should take to. heart! 
There was also a very good reading about 
the boys at a public school and their 
ruse for getting extra pocket money. 

rs 0000 


I think most listeners like the relays 
of music from restaurants, but it is not 
often that these relays are really good 
as the background of noise from the 
establishment spoils the performance. The 
transmission of Camille Courturier'’s 
Orchestra from Frascati’s seems clearer 
than some of the others. It may be that 
some improvement could be made by vary- 
ing the position of the “mike” in some 
restaurants. 

0000 


One of the best broadcasts~- of the 
month—certainly one of the most thrilling 
—was Geoffrey Gilbey’s running com- 
mentary of the St. Leger supported by 


rogramme on September Sth - 


75 


his brother Quinton. Despite the fact 
that the allocation of only fifteen minutes ` 
before the actual race rather cramped 
their attempts to describe the scenes, 
their story of this classic equine struggle 
held us breathless. I was told by a sport- 
ing friend that the tone in which Mfr. 
Gilbey shouted “ Book Law—Hot Night 
—Son and Heir’’ was quite reminiscent 
of the “ what-else-did-you-expect” ex- 
pression used by successful punters on 
the course. O. H. 
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THE CASE OF 
MR. POSSELTHWAITE. 


“ The Rockery,”’ 
Clapham. 
June 2nd, 1927. 
Messrs. McCowen & Co., 
Complete Radio Stores, 
London, E.C. 
Dear Strs,—Many thanks for the All- 


in-One valve set, which came this after- 


noon. May I point out, however, that the 
valve is missing. Perhaps you would 
kindly forward it at once as I want to 
listen-in very much indeed. 
Yours faithfully, 
C. PossELTHWAITE. 
London, E.C. 
A. Postuwalt, Es}. : 
Dear Sır, —Yrs. of 2nd inst. to hand. 
and we are unable to trace as how the 
valve was not packed. Assuring you of 
our best attention at all times. 
Yrs. faithfully, 
. - McConen & Co., 
per pro U. N. Dé&tpaid, Mail Order Dept. 


| Clapham, June 6th. 
Messrs. McCouun & Co. 

Drar Srrs,—Your courteous letter of 
yesterday leaves me rather in the air, 
whereas I want to be “ on the air,” as our 
American friends put it. Moreover, your 
investigations seem to have dealt with the 
negative aspects of the case. Can you 
trace whether the valve was packed? A 
positive answer would oblige. 

© Yours faithfully, 
C. PossELTRWAITE. 


| ‘Clapham, June 11th. 

Messrs. McConen & Co. 
: DEAR -Sirs,—I beg to enclose a copy 
of a letter addressed to you on June 6th. 


With apologies if I grow irksome. 


Yours faithfully, 
C. PossELTHWAITE. 


ee 


London, E.C. 
| June 13th. 
G. POSSUMTHWAITE, ESQRE. 
Deak Sir,—Yours to hand. Sorry your 
previous letter was mislaid, our. Mr. Der- 
paid being on sick vacation. We don't 


understand the valve being missing, also 


we beg to advise you.same should have 
been pointed out-on delivery. We got 
other clients to think of, and mistakes 
cannot be entertained when carman has 
left. 
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Assuring you of our best attention at 

all times, , 

Yours faithfully, 
McConen & Co., © 
eee so I. McC. 


Clapham, June 14th. 
McCoHEen & Co. l 


Dear Mr. McCoxex,—I hope Mr. Der- . 
I hate to think of him 


_ paid is better. 
lying at home instead of at the office. 


Apropos the second half of your letter, 


if I cannot obtain satisfaction by ordi- 
nary means, I may -bave to take other 
steps. 
time. í 


Yours, 


London, E.C., June 15th. 
C. POSTMORTEM, ESQUIRE. 

DEAR Sir, —Mr. McCohen being away I 
have to inform you that the valve was 
packed according to our Packing Depart- 
ment, he is ready to swear it and the 
facts are as stated. 


Assuring you of our best attention at 


all times, 
: Yours faithfully, 
McCouen & Co., - 
per pro U. N. Derpaid. 
P.S.—Threats don’t move us. 


Clapham, June 17th. 
McConen & Co. 
Dear Sirs,—So Mr. Derpaid is back 
again, Well, well. As threats don’t move 
you I must think of something else. 


Cheerio, ° 
` CHARLIE P. 
P.S.—I have to-day joined the Wireless 
League. pa 


-Handed in 8 a.m., June 18ih :— 


POSSELTHWAITE THE ROCKERY CLAPHAM 
HAVE FOUND VALVE BEHIND WAREHOUSE 
WHICH IS BEING DISPATCHED IMMEDIATELY 
APOLOGIES LETTER FOLLOWS. 

McCoueN axp Co. 


Do write again when you have 
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| LEAGUE MEETINGS. | | 


The Executive Committee. A well- 
attended meeting of the Executive Com- 
mittee, presided over by Sir Arthur Stan- 
ley, was held at the Royal Automobile 
Club on Friday, the 16th September. - It 
was decided to recommend the General | 
Council to adopt a new Constitution en- 
abling the League to re-arrange its local 
organisations so that they would be more 
effective than in the past. The inclusion 
of a clause providing for additional 
classes of membership and giving the 
Committee power to take over other radio 
organisations was also recommended. 

General Council. A meeting of the 
General Council of the Wireless League 
will be held at the Royal Automobile Club 
on Friday, the 28th October, at 2.45 p.m., 
and formal notices will be sent to delegates 
in due course. 
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By S. J. ADAMS. 


The Claims under the League’s In- 
surance scheme have been much more 
numerous and expensive than previously. 
Doubtless this has been due to the ex- 
ceptionally stormy weather, to the damage 
caused by lightning and, in some cases, 
by fires consequent therefrom. An 
analysis of causes and cost is interesting : 
fires have accounted for 36 per cent, of 
the claims; lightning 46 per cent., and 
third-party claims 18 per cent. There 
have been no claims paid .under the 
Burglary section. | 

The above indicate the concrete benefits 
to members of the League derived from 
the insurance cover they have as mem- 
bers. Many wonder how these valuable 


MEMBERSHIP AND RENEWAL 


To be filled in by readers who wish to become members of the 


eighteen months. 


To the Secretary, The Wireless League, Chandos House, 
Palmer Street. Victoria Street, S.W.1. 


*enrol me as a member 


Please ee 
renew my membership 


of the Wireless League. 


OCTOBER sth, 7027. 
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benefits can be given to members for 
such a small subscription of 2s. a year. 
It is a good example of what can be 
done by combination, especially when one 
remembers the valuable work the 
League is doing in other directions for 
the benefit of ALL LISTENERS, in- 
cluding monthly meetings in. London for 
the purpose of securing better pro- 
grammes, and to minimise interference, 
give technical advice, etc. A much 
larger membership is confidently anti- 
cipated this year. Will those who 
are not - now - members join at 
once? By so doing they will not_only 
reap concrete advantages immediately, 
but show an esprit de corps which cannot 
fail to prove invaluable to the cause of 
broadcasting from the listener’s point of 
view. - ; 


: APPROVED TRADERS 
: © AND REPAIRERS. 


` @octscces® 


~ The following further list of firms 


registered: as Approved Wireless Traders 
and Repairers by the Joint Committee of 
the R.S.G.B. and the Wireless League :— 
Assots Bromiey, Stafis.—Mr. S. W. 
Meadows. a 


‘BrrMINGHAM. — Messrs. S. Dagnall, 


Ltd., 420, Stratford Road, Sparkhill. 


CANTERBURY, Kent.—Mr. S. W. Bligh 
1 and 2, North Lane. 

CuesHaM, Bucks.—Mr. A. S. How, 252, 
Berkhamsted Road. 
_.DroxrForD, Hants.—Mr. Alfred Barnes, 
South End Radio Depot. . 

Leek, Staffs.—Mr. D. Ainsworth, 56, 
Britannia Street. `- 

Lonpon.—Mr. A. F. Archer, 121, Lee 
Road, Blackheath, S.E.3. 

Lonpon.—Messrs. G. Scott, Sessions 
and Co., Hill Top, Muswell Hill, N.10. 

RocnesTer, Kent.—Messrs. A. G. L. 
Acland, 147, High Street. 

SwinDon, Wilts.—Messrs. Tucker and 
Pearce, 96, Victoria Road. 
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League, or to renew their membership for a further 


I enclose P.O. for Three Shillings,t which entitles me to 


membership with all the privileges and rights as enumerated in the constitution of the League, including FREE Insurance, Free 
Legal Advice, and Free Technical Advice, for the period ending 30th September, 1928. : | 
t Keep the Counterfoil of your Postal Order. 


* Cross out Line not required, 


WRITE IN Name (in full) 
CAPITAL 


LETTERS. Address 


My Membership No. is...... 


(State whether Mr., Mrs., or Miss.) 


(This is only applicable in the case of renewals,’ 


Ci a a nn he tN 
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MORSE! 


INCE the inception of broadcasting, interference 
S with programmes by Morse signals has been, and is, 

one of the bugbears of the-listener. We cannot all 
live so cłose to our local transmitter that the strength 
of the broadcast is enough to kill the interruption. 

Our members, and probably a good part of the listen- 
ing public, are aware that on more than one occasion we 
have urged on the authorities that some effective inter- 
national action should be taken to prevent Morse inter- 
ference in the broadcast band. 


With the advent of 5GB the nuisance has become more - 


pronounced. The number of complaints of Morse inter- 
ference we have received during the past month is con- 
siderably above the previous monthly average. This was 
to be expected. For many months the listener was con- 
tent with his local programme because he was aware that 
before long he would have an alternative. to turn to. 
The new station 5GB provides the alternative programme, 
but there are few (excluding the station’s immediate area) 
who can rely on getting an uninterrupted enjoyable 
programme. Occasionally an item comes. through with- 
out the da-di-da accompaniment, but generally after 
hstening to 5GB for a short time Morse drives the listener 
back to his local station. Listeners in the coast towns 
suffer most. In fact, in some of the seaside places recep- 
tion of the local station is seriously impaired by Morse 
interference. 

The enormous audiences which listen nightly to the 
broadcast programnics represent ‘a large section of the 
population of the country, and it is not to be expected 
that the existing condition of affairs can continue. 

At the present time there are approximately two and 
a half million broadcast licence holders in the country, 
and this number, one may safely assume, will be sub- 
stantially added to should the experimental station prove 
successful from the listener’s point of view. That is 
to say, if the listener can rely on receiving a programme 
alternative to that of his local. station, without Morse 
interference, for a long enough period to be enjoyable. 
When this can be assured then we ‘can visualise a great 
increase in licences,’ a consequent increase in B.B.C. 
revenue, better programmes, and a greater demand on 
he trade te supply the listener’s needs. 

Whether any action has been taken at the recent Inter- 
national Congress on Wireless Telegraphy and Telephony 
o abate the nuisance we are no yet aware. Inter- 
national movements are slow, and unless strong pressure 
from the listener, from the B. B. C., and from the trade 
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is brought to bear, we fear progress in the direction we 
desire will be disappointing. 

One other consideration, as we have pointe 1 out, the 
increase in complaints has been caused by listeners trying 
5GB. What then is going to be the state of affairs when 


additional alternative stations are opened, all of which, 


it is assumed, will have to be accommodated within the 
present broadcast band ? 
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MARCONI ROYALTIES. 


HE unsatisfactory position in which the present 

royalties payable to the Marconi Company places 

both the home constructor and manufacturer has 
concerned the League for some time, and a few months 
ago we drew attention in the daily Press to the need for 
immediate reconsideration of the whole matter. 

We are pleased to hear that, following a suggestion 
made by Sir Idward Iliffe, in future when obsolete 
receivers are replaced by more up-to-date apparatus, the 
owner will not be called upon to pay further royalties, 
but, after making a declaration to the Marconi Company, 
will be credited with the whole of the licence fee already 
paid. If the new set employs more valves than the 
original instrument the purchaser will only be asked to 
pay the royalty on the additional valves. 

This is certainly heartening news for the listener. We 
hope, however, that the Marconi Company will not let 
the matter rest here but will also adopt a reccmmenda- 
tion made by the Royaltics Committee of the Radio 
Manufacturers’ Association that the fee payable to the 
company should be based upon a percentage. of the sell- 
ing price of the set, the scale being graded so that the 
royalty on expensive apparatus, involving considerable 
cabinet work, is fixed at a lower rate. The proposal 
that the maximum rate should be in the neighbourhood 
of about 5 per cent. seems to be one that would find 
general approval. 

There is little doubt that the industry is handicapped 
by the present arrangement, and that the Marconi Com- 
pany is losing many thousands of pounds both because 
sets are not within the reach of all classes and through 
the fact that honie constructors are reluctant to pay what 
they consider unreasonable fees. An alteration on the © 
lines suggested above would, in our opinion, meet with 
universal approval and at the same time give the trade 
a welcome fillip. If action were taken immediately, the ` 
obvious advantages accruing to all parties would be felt 
before the present season is over. 
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The broadcast of “Il Trovatore” came 
at the end of last month too late for any 
reference to it to be included in these 
notes. I thought it well done, but while 
I do. not agree with Mr. Percy Scholes’s 
unfavourable criticism of the opera and 
its music, I should have been quite 
satisfied to have heard only the well- 
known arias of the opera. | This expres- 
sion of opinion on opera broadcast 1s, I 
believe, a fairly general one. It was 
interesting to hear Sam Harrison. ‘‘ Old 
Vic ” frequenters have known 
him for years, but until I 
heard his voice I was not at all 
sure it could be the same man. 

opaan 

From the large number of 
letters I have received this 
month from listeners who are 
interested in these notes and 
are good enough to send me 
their views, I should like to 
quote from one sent me by a 
correspondent in North-West 
London :— 

“ So glad to have heard some 
of my favourites lately : Ethel 
Hook, Sydney Coltham, Dan 
Jones, Walter Widdop, Harold 
Williams. What a pitv John 
Henry tries to sing! It is a 
complete failure. Why does he 
not keep to what he can do? ” 


Plays this month which ap- 
pealed to me as being good 
were :— 

“This Film Business.” 

“The Wrong ’Bus.” 

“A Thames-side Episode.” 


“The Marriage will not 
take place.” 
0000 


The talks I have heard dur- 
ing the month have been more 
interesting, E think, than pre- 
viously. There scems to me 
to be a decided improvement 
in the wav the facts, ete., 
are presented to the listener, and I hope 
this improvement will continue. ‘There 
is still, however, plenty of room for im- 
provement in the broadcasting quality 
(or lack of it) of most of the voices of the 
talkers 

I was interested in Mere. Anthony 
Asquith’s talk, the first of a series. ‘“ The 
Art of the Cinema.” It showed great care 
In preparation, but he is not a good 
broadcaster. l 


Major Walker Elliott’s talk “ The Pro- 


fessor and the Dinner Table?’ was ex- 
ceedingly interesting. His facts and 
figures were attractively presented to the 
listener. 

t 

0000 

I would strongly recommend mothers 

and fathers to listen to the course of 


talks “ The Development of Mind and 
Character.” The first of the series by 


- German. 
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Dr. Cyril Burt was good, and both he and 
Dr. Crichton-Miller are good broadcasters. 
The subject. matter is to the point, and 
is presented in a lucid manner. 

Mr. A. G. Gardiner’s series of personal 
sketches of well-known people are good 
stuff and worth listening to, but he has 
not yet acquired a good broadcasting 
voice. 


0000 


Although no linguist, I always find it a 
pleasure to hear a foreign tongue. M. 


Stéphan, in his French talks, always holds 
my attention, and a friend who has 
resided for many years in Spanish-speak- 
ing South America assures me ‘that the 
Spanish lessons of Prof. Bletchley were 
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SELECTIVITY. Even the Super Selective Set will not * cut out” 


local ‘‘ Household talks.” 


splendid, and that he was a real “ live 
wire ’’ as a teacher. 
have now been dropped and replaced by 
I looked forward to this series, 
but on the first occasion was much dis- 
appointed. I thought Mr. F. Norman 
extremely dull, and almost decided never 
to try and listen again. However, on the 
17th the change was so remarkable that 
I felt it must surely be another person 
speaking, but it seems that on the first 
evening Mr. Norman had not made friends 
with the microphone. His second lesson 
was all that could be desired. Congratu- 
lations to Mr. Norman. 
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An old favourite, Cecil Lewis, gave a 
delightful description of ‘‘ Old Rothen- 
burg.” Mr. Lewis can draw a very vivid 
broadcast picture, and an air of realism 
was given by some organ music. 


These Spanish talks” 
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It seems a stupid thing to me to call 
a programme ‘‘ A Military Band Pro- 
gramme,” and then out of the two hours 
allotted to it to utilise one hour for the 
transmission of vocal items. This seems 
quite a general practice. Why? 

Oo000 

One Jistener writes :— 

“ Why not tell us what you think the 
worst item in the programmes you hear 
this month.” 

Well, some months that might have 
been difficult, but this month I thimk it 
is easy. I should plump for the pro- 


‘gramme of Bela Bartok’s music as being 


the worst the loud-speaker has had to 
bear this month. And the next worst 
was the wasting of the talent and skill 
of the Vienna String Quartet 
on the discordant stuff they 
played. Both these broadcasts 
are easily first and second in 
the B.B.C. Dud Stakes this 


is always a good thing, how- 
ever one may be inclined, ata 
first hearing, to disapprove of 


his music. <A ‘ mind in dis- 
tress, a ‘soul in despair,’ a 
‘ hideous cacophany,’ a 


‘jumble of discordant noises. 
were a few of the comments 
—to use no harsher a term— 
which were made to me th 
day after the performance. 
But Mr. Basil Maine’s talk on 
the next week's music had 
prepared us for something un- 
usual. It will be remembered 
that he explained that Bela 
Bartok might be termed a 
‘puritan’ in musical matters: 


that he felt music had beer 
too much influenced by the 
progress of civilisation. Al 
though it was a privilege t: 
have heard this remarkabie 
composer, there can be little 
doubt that the — ordinary 


listener prefers more simple 
and tuneful music with which to begmle 
his leisure hours.” 
- Some time ago in these notes E spoke 
of the admirable manner in which the 


month. 
C000 
= Another listener writes as 
follows -— 
“Bela Bartok, the Hwn- 
garian composer, gave one 


‘furiously to think,’ and this - 


i 
í 
l 


Old Testament stories were read by Mr. | 


David Tennant. Since then 
listened in vain for his voice. 
appear that the 
make these readings an item,” and 
therefore to have them read by samen: 
other than the announcer. When the i- 
dividual chosen is a good reader with a 
suitable voice T have no objection to the. 
but when this is not the case it would 
be an advantage for the reading to l= 
taken by the announcer on duty. Fie 
instance, the announcers have taken t: 
‘ Epilogue ° to the satisfaction of masy. 
This eyiticism does not apply to the reai- 
ing from Leeds on October 9th by Pr- 
fessor Lascelles Abercrombie. to whom 2 
was a pleasure to listen. 


It would 


ee 


a 23 


I hav 
nlan of the B.B.C. 15 te | 
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How envious I feel of -the school 
children of to-day when I compare the 
drudgery of my own school days with the 
pleasant way in which lessons are pre- 
sented to them nowadays. Such a per- 


formance as ‘‘ Abraham Lincoln,” for in- - 


stance, must leave a lasting impression on 
the minds of those who heard it—an im- 
pression which could never be got from 
- the mere study of history books. 


o0o00 ` 


The relay of Massenet’s “ Manon” 
_ from the Theatre Royal, Glasgow, where 
- it was being performed by the B.N.O.C., 
wus an excellent transmission. I did not 
listen to the whole of it. I did not wish 


to, and I was fortunate to hear those . 


arias I desired. 
0000 
The orchestral items the same evening 
by Colombo and his orchestra from the 
Hotel Victoria were most enjoyable. The 
opening item, Schubert’s March Militaire, 
is a favourite of mine. It was well 
played, although I think some of it was 
“cut.” Gaby Valle’s singing was good. 
0o00 
I think a little ‘“ echo,” or if there was 
any, a little more of it, would have con- 
siderably improved the broadcast of 
“ Miss Hook of Holland.’ Some of the 
new ‘‘ gags ° which were imported were 
not an improvement. 
o0000 


The first National Concert was a great 
success, without doubt. What a beautiful 
and marvellous piece of music is 

. Beethoven’s Ninth Choral Symphony! I 


revelled in it, but I fear from my mail — 


bag that a large number of listeners con- 
sider it too long to be interesting. 
- _ 0000 


Puccini’s ‘‘ La Bohème ” is one of my - 


favourite operas, and one I have heard 
and seen many times. I had looked for- 
ward to the relay. from Edinburgh of the 
performance by the B.N.O.C. I was 


disappointed. The relay was‘ not good, 


and some of the singers did not appear to 

be suited to the parts they were singing. 
I wonder if listeners enjoyed the East- 

hope Martin programme. It was delight- 


ful, I thought, and the various songs were- 


exquisitely sung by Miss Winter and Mr. 
Heyner. 
oo0oo0oo0o 

What a contrast it was to the Bela 
Bartok music to :listen to the Vaughan 
Williams programme with its soothing, 
melodious music! The wireless singers 
and orchestra excelled themselves, and 
Keith Falkner, baritone, has a fine, 
syinpathetic voice. 

Z 0000 i 

The Popular Concert relayed from Not- 
tingham on the same evening was 
splendid. 

0000 . 

Mr. A. J. Alan, in “The Impromptu 
Dance,’’ was as entertaining as ever. 
Casual listeners who have not yet heard 
Mr. Alan may be under the impression 
that these are dull talks on serious 
matters. If that be so, let them watch 
out for “A. J.’s”’ next yarn, and they 
will enjoy a thoroughly amusing half- 
hour. 
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“That there British Broadcastin’ Cor- 
poration, as they calls theirselves,’? began 
the old gentleman in the corner, but he 
interrupted himself to empty his glass. 
That done, he resumed, huskily : 

“— Corporation, as they calls their- 
selves, knows as much about prapper 
broadcastin’ as—as—pah! me old ’en 
could gi’ ’em pints; she dew cackle in a 
way ye can unnerstand. But that there 
chamber mewsic—it dew. give Oi the 
thirst. Thankee, Garge, Oi doan’t mind 
if Oi dew. 

“ And then, dang it, there’s them talks 
—in one ear, out t’other. 
not sayin’ as it’s all twaddle, ’cause Oi 


dew ‘ear as ’ow prices of pig flesh dew 


come over if so be it yew listens prapperly 
and can stomach all t’other trash-like 
flummery what comes furrst. What Oi 
dew say is, that these there B.B.C.° will 
"av summat for to answer for one o’ 
these days when everybuddy raises in 
a buddy =herand says: ‘Be danged to 


“ That'll be the day, m’boys, when 
told country can’t stand no more— 
thankee, Garge, Oi will—an’ when that 
there Savoy ’Ill lot ’as to put a sthop to 


all this mewsic, ay, an’ dancin’, and 
‘talkin’, and—ugh! gie Oi a match, 
Garge. 

“ Ay, sir, ye can laugh. An’ Oi figger - 


Oi ain’t far in the rear where prapper 
good yumour comes in, but Oi be plagued 
if Oi sees anythin’ in them hroadcast 


yumourists what would raise a smile in a 


’ole cageful of laughin’ ’yenas. : 

“ Yew arst me, sir, what Oi dew 
want? Ha’n’t. Oi made it all clear as 
one o’ them there pernicketty pikestaffs? 
’Av Oi been wastin’ me time, parchin’ 
me throat, talkin’, taJkin’—thankee, sir, 
Oi doan’t mind if Oi dew. 

“ The facteramatter ish, zur, Oi can 
talk till me tongue’s loike one o them 
there cactuses in the Zoo; but dew yew 
figger as ’ow that there Corporation cares 
a ’alf wurzel? 

“Oi ha’n’t gien ’em a chance? Oi 
Joike that, zur! And me sittin’ ’ere 
talkin’ at ’em nigh on five yeavs! 

“ Why doan’t -Oi jine the Wireless 
League and make me complaints known? 
"Ow yew dew talk, Mister! 
o“ Ffa’n’t Oi made me 
known? Arst Garge!” 


complaints 
E. C.T. 
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CORRESPONDENCE. 
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Piano Music. 


Sir,—Will you kindly take up with 
the B.B.C., through the League’s repre- 
sentation on the Programmes Advisory 
Committee, a matter which must be 
either a considerable mystery to many 
“listeners,” or a real cause of complaint 
to those who have solved the mystery so 
far as their sets are concerned ? 


Mind ye, Oi’m | 


: . classical ! music: 


79 


I am referring to the piano ‘‘ music ” 
which is broadcast by 2LO, fortunately 
for only a short period, whilst Daventry 
takes the Shipping Forecast, This piano 
‘“music’”’ is invariably received on my 
set, and on those of numerous friends 
with whom I have compared notes, so 
distorted that it is really unpleasant to 
listen to, and a relief when the item is 
finished. After having spent a con- 
siderable amount of time in the examina- 
tion of my set, I am satisfied, as my 
friends are, that the trouble is not there, 
but with the production or transmission, 
and this is borne out by our regular 


- reception of other items of. piano music 


quite free from distortion. 

It appears to me there must be some- 
thing radically wrong with the acoustic 
properties of the studio used for the pro- 
duction of this particular item, and I 
trust you may see fit to represent to the 
B.B.C. that this is a matter to which 


they might well give their serious atten- 


tion. E. J. WATTERSON. 
October 21st, 1927. 


Impressions of-the Programmes. 


Sir,—I am an ardent listener-in, and 
very much appreciate all that is good (as 
most people), but although the talks are 
all very instructive and worth hearing, 
there are often too many in one evening, 
or day, and the one talking is not always 
agreeable to listen to. The community 
singing broadcasts were delightful. The 
Sunday services are very helpful, and do 
a lot of good, and are a benefit to the 
nation. I should like more oratorio con- 
certs on Sunday afternoons A MEMBER. 


Sir,—Judging by your Wireless League 
Notes and News in the Ociober 5th issue 
of The Wireless World, the W.L. is like 
the B.B.C. in one respect, that is, they 
apparently have no use for the lowbrow 
and the lover of dance music. My con- 
tention is amply borne out by the notes 
in the above-mentioned issue. The 
writer of these notes is very inconsistent. 
For instance, commenting on the ballot 
your correspondent states that jazz music 
is in a lowly position in the ballot, and 
a growing dislike of chamber music is 
indicated by the fact that this item is 
placed fourth from the bottom. As 
regards chamber music he is quite cor- 
rect, but he is not.consistent in his 
remarks re jazz, as this is No. 7 on the 
list, and is better supported than opera, . 
etc., which he says is well supported. 
The fact of the matter is the B.B.C. and 
the Wireless League do not, or will not. 


realise that the public do not want so 


much symphony concerts, and 
this the public has- 
shown plainly in the various ballots which 
have been organised from time to time. 
If the W.L. were any use at all they 
would do their best to persuade the 
B.B.C. ‘to give us real alternative pro- 
grammes for a start, instead of so-called 
alternative services. For instance, some 
weeks ago 5GB and 5XX were sending 
practically the same class of music simul- 
taneously for four days out of seven, and 
I have noticed that although the high- 


opera, 


8c 


brow 
majority of listeners who like concert 
parties, variety, etc., secem to be ignored 
most of the time, and whereas they give 
us opera, or symphony concerts starting 
at eight and continuing with a break 
for news until about 10.30, they-seem to 
grudge us more than 14 hours at a time 
for popular items. 


A TWELVE YEARS’ READER OF 
The Wireless World. 


{Nore spy ‘Fire WIRELESS Leacue.--Our 
correspondent seems to overlook the fact 
that the article which he criticises was 
merely a commentary on the desires of 
listeners as shown by the result of 
the ballot we recently organised. We 
did not contend that jazz music 
should he eliminated from the pro- 
grammes, but pointed out that the ballot 
supported a statement we made to the 
B.B.C. 
for this kind of music was diminishing. 
We feel sure our critic will agree that we 
have adopted the only possible means of 
ascertaining the wishes of listeners, even 
if the outcome does not entirely meet 
with his requirements. The League's 
representations dto the broadcasting 
authorities are always guided by the sug- 
gestions made hy members, and an honest 
endeavour is made to keep an even 
balance. ] 


A Broadcast Suggestion. 


Sir.—When are we going to have a 
broadcast’ -of “ The Dogs,” either from 
the White City or some other track? 
The B.B.C. have given broadcasts of 
most of our sports, but this one we should 
like to hear. A suitable commentator 
could make the relay very interesting. 
In addition, such a relay could be given 
in the evening. when the bulk of listeners 
would be able to listen. I hope my sug- 
gestion will be favourably received. I 
think the most any critically-minded 
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iz slwvays well catered for, the . 


in November last that the desire’ 


Wireless 
World 


humourist person might say against it 
was that the B.B.C. were “Going to the 
dogs.”’ L. E. V. ERETT. 

19th October, 1927. 

[Nore.—We are glad to receive our 
correspondent’s suggestion. It is an 
interesting one, although it comes late 
for any action to be taken, as we under- 
stand the dogs and the hares have “‘ shut 
down ” for the time being. ] 


AROUND THE | 
BRANCHES. 


Fear eee e ree ere racers anneesserrseeens seer ss seeeeseaeses Ores ees se SOOsseOOBSOe: 


Tottenham and District. 


Free licences for the blind being an 
established fact, the branch has con- 
sidered further methods of helping those 
who cannot help themselves. 


Arrangements have been made with the 


National Institute for the Blind to supply 
free of charge to the necessitous blind 
in the area a copy of the Braille Radio 
Times each week. This issue is exactly 
the same as the Radio Times (less the 
articles), printed in Braille, and enables 
the blind to enjoy the programme more 
fully. These copies are supplied by the 
National Institute for the Blind at an 
annual charge of 6s. 6d. per person, and 
those selected are recommended by the 


Middlesex Association for the Blind. 
Other branches please note. 
Other wireless > charitable objects 


have been assisted as follows ;— 


North Middlesex Hospital Wireless 
Appeal Fund, £16—result of a 
carnival dance. 

Prince of Wales Hospital, £5 5s. 

Clare Hall Tuberculosis Centre, 
£2 10s,” i 


The North Middlesex Hospital has 
been equipped with 950 pairs of earphones 
(one for eaeh bed) and 50 longs -speakers, 


‘ceiving set, 
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Goole. 


On October 4th last, at the Goole Isola- 
tion Hospital and .Sanatorium, the 
members of the Goole branch of the 
Wireless League presented a five-valve re- 
with loud-speaker and the 
necessary wiring equipment, for provid- 
ing wireless in the wards and the 
matron’s and caretaker’s rooms. Jn 


_making the presentation the president of - 


the Gogle branch, Councillor E. Johnson, 
said that in twelve months the local 


branch of the Wireless League had also 
provided sets as well as all the wiring at 
the Goole Bartholomew Hospital and the 


Goole Poor Law Institution and 
Infirmary. 
oo0oo0oọo 
Nottingham. 
Members of the Nottingham branch 
organised a very successful trip 


to London to the Wireless Exhibition. A 
large number of members took advantage 
of the facilities offered. After visiting 
the Exhibition the party paid a most 
interesting visit to the Mareconi-Osram 
Valve Works at Hammersmith. 


oo0oo0oo0 
Ipswich. 


The branch is organising a campaign 
for installing a complete wireless instal- 
lation at the Suffolk Convalescent Home. 
Felixstowe. This scheme has been 
launched, and is so far going very 
successfully, 


0000 
- Liverpool. 
The local secretary is anxious to make 
the coming season a successful one, 
-and invites all members to lend ua 


hand to increase the membership so that 
a programme can be arranged. He als» 
wishes to inform listeners that the annual 


subscription of 2s. is now due. Will all 
who are interested please communicate 
with hon. secretary, Mr. W. F. Jones, 


3, ‘Perth St., Liverpool? 


oe Nec eeeroree 


MEMBERSHIP AND RENEWAL FORM. 


To be filled in by readers who wish to become members of the League, or to renew their membership for a further 


eighteen months. 


To the Secretary, The Wireless League, Chandos Housz, 


Palmer Street. 


*enrol me as a member 


Plise ee 
renew my membership 


membership with all the privileges and rights as enumerated in the constitution of the League, 
and Free Technical Advice, for the period ending 30th September, 1928. 
t Not less than Tu 


Legal Advice, 


* Cross out Line not required. 


WRITE IN Name (in full) 
CAPITAL (State whether Mr., 
LETTERS. Address 

My Membership No. is...... 


of the Wireless League. 


Victoria Street, S.W.1. 


Ce ee ee eS SS SS oc 


Mrs., or Miss.) 


Z enclose P.O. for Leechs Radios 


..d.t which entitles me to 
including FREE Insurance, Free 


0 Shillings. 


Preuse enelose siamped addressed envelope. 


‘This is only applicable in the case of renewals. 
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“Theo Wireless World devotes four pages in the first issue of each month to League Notes and News. 


Ul 


- of the Council of the Wire- 


DECEMBER 7th, 1927. 


—Wreess [_racur 


‘Wireless | | ys 


Nores anp News 


PROGRESS AND UNITY. 


HE negotiations with the object of the Wireless 

League joining forces with the Wireless Associa- 

tion of Great Britain, which have been in progress 
for some months, have reached a satisfactory conclusion 
resulting in the merging of. these two listeners’ bodies. 
This merger will materially widen the sphere of useful- 
ness of the organisation and, what is most important, it 
will enable the views of listeners to be represented with 
greater force and authority and, incidentally, has effected 
considerable economies in establishment and administra- 
tive expenses. We are pleased to be able to say that the 
services hitherto guaranteed to members of the Wireless 
Association will be provi- 
ded without any additional 
charge, and that continuity 
of control will be assured by 
the fact that several members 


less Association will serve on 
the governing body of the 
joint organisation. 

The title of the organisa- 
tion in future will be ‘‘ The 
Wireless League, incorporat- 
ing the Wireless Association 
of Great Britain,’’ and the 
address 7, Southampton 
Street, Holborn, W.C.1. 
= In order that the more ex- 
tensive benefits enjoyed by 
members of the Wireless 
Association shall ‘continue to 
be available for all listeners, 
the new organisation has de- 
cided to create three classcs 
of members. Fot -a minimum annual subscription of Two 
Shillings, the first class, called Associate Members, 


Lord Drogheda, formerly 
Chairman of the Wireless 
Association of Great Britain. 


=- apart from belonging to a body which is the recognised 


mouthpiece of the listener, will receive a valuable Free © 
Insurance cover, the risks including Fire, Lightning, 
, Storm, Tempest, Housebreaking, Burglary, Theft and 
` Larceny, and legal liabilities to Third Parties (persons 


~ or property); Free Technical and Legal Advice; and 


assistance in any matter connected with the listening side 
of Broadcasting. Present members of the Wireless 


7 League will be glad to hear that arrangements have been 


made so that their already comprehensive Insurance now 
B 31 


“adopted. 
link between headquarters and local members is aimed at. 


covers Storm and Tempest risks. The second class 


of Member, paying an annual subscription of One 


receiving the usual benefits 
and the Free Insurance cover, will be entitled to 
a number of free personal visits from experts to 
advise them in the event of their receivers not giving 
satisfactory results. 

The third class of member will be the Overseas listener 
who will listen to and be interested in the programmes 
transmitted from the new B.B.C. short-wave station In 
this connection membérs are referred to the article 
“ Empire Broadcasting ’’ over-leaf. The membership 
fee for this class will be the 
equivalent of a pound. 

The Wireless League has 
always taken the keenest in- 
terest in the possibilities of 
a Broadcast Service for 
Dominion and Colonial lis- 
teners, and now that such a 
development is reaching ac- - 
complishment we are form- 
ing an Empire Broadcasting 
Branch for the benefit -of 
overseas listeners. A repre- 
sentative of the League is 
shortly to journey to Africa 
and Australia with a view to 
furthering this plan, and 
with this addition to our 
activities we think we shall 
rightly be able to regard the 
Wireless League as the Im- 
perial listeners” body. 

At the Third Annual 
General Council meeting of the League, held in London 
on October 28th last, a new Constitution, based _ on 
experience gained since the League’s inception, was 
‘Under the new Constitution a more efficient 


Guinea, in addition to 


The Hon. Sir Arthur Stanley 
G.B.E., Chairman: of the 
Wireless League. 


The old Constitution was unwieldy and has not proved 
to be suitable to the requirements of the.League. Lord 


Drogheda, Captain Ian Fraser, M.P., Professor A. M. 


Low, Mr. Hore-Belisha, M.P., Mr. George Gordon and 
Major C. P. Jarvis were co-opted on the League’s govern- 
ing body. Further information on this matter is given 


-over-leaf. 


| THE LEAGUE'S 
: NEW CONSTITUTION. 


Council Meeting. 


© NTHUSIASM and good attendances 
¿ are characteristic features of the 
League's Genera! Council mee:ings, 
and the gathering held at the Royal 
Automobi'e Club on October 28th last, at 
which the Chairman, Sir Arthur Stanley, 
presided, was no exception in this respect. 
The principal item on the agenda was 
the consideration of the new Constitu- 
tion, based on the experience guined 
. during the past three years. It was 
felt that the Constitution which had 
formerly been in force was too unwieldy, 
and was not productive of the desired 
results. The new charter, which aimed 
at creating a more efficient link between 
Headquarters and the local Kstener, was 
adopted. It displaces the old General 
Council and Executive Committee and 
decrees that in future the League shall 
be controlled by a Committee appointed 
at an Annual General Meeting of its 
wembers. /»ter alia this Committee has 
power to appoint District Secretaries, who 
will act as the League’s representatives 
for their districts and keep’ Headquarters 
fully informed of the desires, complaints, 
difficulties, etc., of local listeners. 


The first Committee appointed under : 


the new arrangement is as follows :— 
Chairman: The Hon, Sir Arthur Stan- 


ley, G B.E., C.B., M. V.O. 
© Vice-Chairman : 
K.B.E. 

The Rt. 
C.M.G. 

Captain Ian Fraser; M.P. 

Mr. L. lore-Belisha, M.P. 

Mr. George Gordon. 

Major C. F. C. Jarvis. 

Prof. A. M. Low. 

Mr. 8. J. Adams (Sheffield). 

Mr. C. M. de Adlersparre (London). 

Mr. P. A. Bennett (Folkestone). . 

Mr. J. G. Blair (Ireland), 

Mr. W. O. Coate (Bridgwater). 
Mr. F.. A. Davies (Cardiff). 
+ Mr. J. Solomon Hill, J.P., 


ham). 

Mr. F. G. Edwards (London). 

Mr. J. E. Kemp TEE 

Mr. R. T. Little (King’s Lynn). 

Mr. M. B. Old (Nottingham). 

Mr. D. 8S. Richards (Ilford). 

Mr. A. W. Shirley (Oxford). 

Rev. A ‘Luldslev (London). 

The Report of the year’s work, which 
showed that the League had ever been 
on the alert in the interests of listeners, 
was adopted with acclamation, 

The Chairman reported that negotia- 
tions had been in progress with the ob- 
ject of a fusion with the Wireless Asso- 
ciation of Great Britain, and a small 
committee with power to act in the matter 
was elected. It was agreed, in order to 
accommodate the membership of the 
Wireless Association and those members 
who desired a more comprehensive ser- 
vice, to create another class of member, 


Ion. the Earl of Drogheda, 


(Birming- 


Sir Lawrence Weaver, . 


Wireless _ 
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who, on payment of an annual subscrip- 
tion of One Guinea, would be entitled, 
in addition to the: ‘usual benefits, to a 
number of free personal visits from ex- 
perts to advise them in the event of their 


receivers not giving satisfactory results. ` 


A third class of member, the overseas 
member, was also provided for. 
Committee Meetings. 

At the first meeting of the new Com- 
mittee which immediately fol!owed the 
Genera] Council meeting above referred 
to, Capt. Ian Fraser, M.P., Prof. A. M. 
Low, Mr. Hore-Belisha, ” M. P; 


C. F. Jarvis were co- -opted, and arrange- 
ments were made to ascertain the names 


=t of ‘local officials who would be suitable as 
-District “Secretaries. 


Another meeting of the Committee was 


held on.November 11th, at which the 
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IMPORTANT. , 


Will members and all corres= 
pondents please note that as from 
1st December the address of the 
League Headquarters is 


7, Southampton Street, 
Holborn, London, W.C. 1. 


-Jt is necessary to include“ Holborn” 

in the address as there is another 

Southampton Street in the same 
postal area. 


PTT ETC Tritt irre eee ree eee! 


under-mentioned District Secretaries were 
elected :— 

Mr. S. dJ. 
Shetfield. 

Mr, C. M. de Adlersparre, 37, Enbrook 
Street, W.10. . 

Mr. P. A. Bennett, 26, Guildhall 
Street, Folkestone. 

Mr. J. Q. Blair, “ Rosemary,” 
Road, Greenisland, Co. Antrim. 

Mr. W. O. Coate, The Elms, 
don, Bridgwater. ` 

Mr. F. A. Davies, 106, 
Road, Cardiff. 


Adams, 38, Church Street, 


Station 
Wemb- 


Newfoundland 


Mr. R. A. Gullick, 12, Highfield Road, 
Nottingham. 
-© Mr. J. E. Kemp, 50, Garswood Road, 


Moss Side, Manchester. 
Mr. R. T. Little, 

King’s Lynn... 
My A. W. Shirley, 


39, London Road, 
133, Walton Street, 
Oxford. 


Mr. R. J. Venner, ‘* Lynwood,” Mal- 
den Hill, New Malden, Surrey. 


The Chairman, with the officers of the 
League, met the District Secretaries on 
the same day after the mecting of the 
Committee, when plans and suggestions 
were considered with a view to strength- 
ening the membership of the League in 
some parts of the country where it was 
necessary. ‘There is every reason: to hope 
that the efforts of District Secretaries in 
this direction will be successful, and the 
Chairman and officers earnestly trust that 
all- members and local officials. will sup- 
port the District Secretaries in their en- 
deavour to increase the membership. 


Lord. 
Drogheda, Mr. George Gordon, and Major ` 


Branch from Cape 
‘Town and- Durban 


- at’ Melbourne, Syd- 


“DECEMBER ‘sth, 
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EMPIRE BROADCASTING. 


Visit by Veague Special 
Commissioner to South Africa and 
“Australia. 


WO years ago. an article’ by Mr. 

H. A. Hankey appeared in The 

Wireless World directing attention 
to the needs of an Empire broadcast ser- 
vice. 
from a long and continuous corres: 
pondence with residents overseas, Mr. 
Hankey was convinced of the urgency and 
value of such a service, not only to the 
Britisher abroad, but to the Hone 
Country also. Progress has been slow, 
but, with the impetus given to the move- 
ment by articles in The Wireless World 


and in the Press generally, together with - 


the practical experiments of Mr. Gerald 
Marcuse, it is gratifying to know that at 
last the British Broadcasting ‘Corporation 
have set. up a short-wave station ct 
Chelmsford for Empire broadcasting. 
There is no doubt, too, that the success 
of the Dutch station, and the unex pectediy 
good results in this country of recent 
transmissions from the Commonwealth, 
have had much to do with the sudden 
decision of the B.B.C. to enter the sbort- 
wave feld. . 

In the hope that the Chelmsford station 
will give a permanent service, the 
League, bearing in mind the possibla 
needs of British listeners in the 
Dominions and_ Colonies oversea, has 
decided to send Mr, Hankey as its special 
Commissioner to South . Africa and 
Australia to make enquiries on the spot 
with a view to representing direct to the 
B.B.C. the views and requirements of 
oversea listeners. 

By the generosity of Lord Kylsant and 
the Aberdeen Steamship Line, a passage 
to South Africa and Australia has been 
arranged, and Mr. Hankey sails in 
December by .the S.S. Demosthenes. 

Mr, I. W. Schle- ; 
singer, of the Afri- 
can Broadcasting | 
Company, has given . 
permission for. Mr.. 
Hankey to talk on 
the views-and ob-: 
jects of the Empire 


broadcasting sta- 
tions. Similar talks. 
have been . sanc- 
tioned from the 
-broadcast stations 


Hankey. 


ney, Adelaide, and | Mr. H. A, 
Brisbane. by the 


courtesy of Australian Broadcasting, Itd., 


Associated.--Radio Co., Messrs. Farmers 
and .Co., Broadcasters, Ltd., Central. 
_ Broadcasters, Ltd., and Queensland 


Radio Service. ' 

By the aid of these talks it is hoped 
Mr. Hankey will be able to recommend 
the League to. appoint, in many towns 
and districts overseas, correspondents 
‘who will keep the League in touch, with 


B:2 


From long residence oversea, and 


Pare eae a m aD hock. 


rd 


— 
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the wishes and desires of oversea 
listeners, Such correspondents would en- 
able the representatives of the League on 
the B.B.C. Advisory Committee to 
authoritatively press these needs in the 
proper quarter, : 

Mr. Hankey will take with him a 
short-wave receiver, and will keep a log 
of short-wave receptions during his voy- 
age. It is hoped to publish in subsequent 
issues some of his short-wave experiences 
between here and Australia. 


IMPRESSIONS OF THE ; 
PROGRAMMES, i; 


The Editor tells me that as he is pressed 
for space this month it is necessary for 
me to cut down my remarks on the past 
month’s programmes. For this, reason 
readers will understand why several items 
they might reasonably have expected to 


= see mentioned are not referred to. 


He also.. informs me that at a recent 
meeting of one of the League branches he 
gathered that some of my notes did not 
always please the League’s representatives 
in Ulster. The obvious reply is that I 
would like to hear from those gentlemen 


what their views are on the programmes. - 


Anyhow, it’s another injustice to Ireland! 
7 oo0oo0oọ 


A correspondent who writes to me giv- 
ing her programme comments says “ What 


a pity they give one the same songs so 


often. Twice in one week we had that 
song ‘ Heaven,’ a song which is mostly 
talk.” I quite agree with my correspon- 
dent, but I suppose the songs for various 
reasons available to the B.B.C. are 


limited. And, as my correspondent says, . 
-“ Thank goodness we can switch off.” 
o000 


I fear the earnest and well-intentioned’ 
endeavours of the B.B.C. to popularise 
grand opera will not be materially helped 
by the studio performances recently given 
of famous operas. I am a lover of opera, 
but-I do not enjoy these broadcasts. The 
transmission sounds ‘‘dead’’ and 
smothered, quite different, in fact, from the 
same music when played in a theatre or a 
hall, ‘Those listeners to whom opera and 


-opera music are new will be bored and 


‘those who like opera will be disappointed. 
In other words, both sections of listeners 
will be disgruntled. As a contrast to the 
B.B.C. performances of opera, tune in 


- one or other of the bigger German stations 


about seven in the evening. The differ- 
ence án the orchestra and in the chorus 
will be at once noticed. I don’t know 


- what size orchestra the B.B.C. Studios 
‘will carry, but I doubt whether they dare 


exceed an orchestra of much over thirty. 
- 80050 ; i 

Julian Rose, the Hebrew comedian, was 
good. I have not heard him before, but 
I shall try to listen to him again when 


-the opportunity arrives, 


0000 Í 

The Four Admirals, who were an- 
nounced on the same evening with some 
impressiveness as making their first 


appearance before the microphone, sang 


1 33 


Wireless 
World 
syncopated. songs in a very ordinary 
manner. | ; 
9000 fe 
The English Comic Opera programme on 
the lst was very good. The songs and 
duets by Olive Groves and Harold Kim- 
berly were well sung and both came over 
exceedingly clear. l 
ooco 
One of the bad broadcasts of the month 
was that of Florence Oldham on the 4th. 
The voice of the singer could hardly be 
heard above the sound of the piano. The 
transmission appeared to be bad in some 
way. The symphony concert which fol- 
lowed did not seem to suffer from the 
same defect. Several listeners have 
written me on this, as the defect must 
have been pretty widespread, and. not, as 
I thought, caused by some local inter- 
ference. 
cooo 
One of the broadcast talks which, I 
think, is enjoyed by a very large number 
of listeners, is that of Mr. Agate, the 
B.B.C. Dramatic Critic. He is a good 
broadcaster and presents his views and 
opinions in a most attractive and interest- 
ing fashiom. I was much interested lately 
in hearing his views on *‘ Stars,” in re- 
lation to the possibilities of a play -which 
may or may not include them. I wish I 
was able to hear Mr. Agate more often. 
i 00.00 


Of the National Wireless Week pro- 
grammes, I think the most entertaining 
were those given by the Station Staff and 
Ivy St. Helier and Co. ‘‘ The Arcadians,”’ 
too, was amusing and well done. 

o000 
As a-general comment on the B.B.C. 


programmes, I think we are all agreed — 


that they are good. But there is another 
side to the question—are they always en- 
tertaining? I fear not. There is too 


much of a muchness about them. One gets: 


the impression that the items are put 
periodically, say, into a machine which 
turns them out as programmes at regular 
intervals. They lack human touch. What 
do my readers say? 
: o0o00 ` 

“ The Threshold,” by Harold Chapin, 
was one of the good short plays broad- 
cast. Lilian Harrison, as Jenny, played 
her part as the miner’s daughter well and 
effectively. ee ois 

0000 

Shakespeare’s ‘‘Henry V” was well 
done. With one exception, all those tak- 
ing part ‘‘ got over ” clearly, and the lis- 
tener was able, I should think, to get the 
atmosphere of the play. But why the 
‘ narrator,” who was not very clear, 
rather a nuisance and seemed _ unneces- 
sary? © OB 


CORRESPONDENCE. | 


e 
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Sir,—After the Bela Bartock and 
similar recitals it is .useless to. write 
individually to the B.B.C., so perhaps 
the League, via the Press, can bring the 
B.B.C. to its senses. ae 


‘That would ensure 


O Edinburgh, 4/11/27. — 
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From 9.25 p.m. this evening the ether 
has been polluted with a sickening row 
which was announced as a’ chamber 
concert. l i 
It started with a fine musical. repre- 


“sentation of a dog fight amongst the 


bigger breed of dogs; other spasms fol- 
lowed, then the- solo piano (Marcel 
waves !!!). l 
The quality of the technical broadcast 
was very good indeed, and better than 
we often get for music by the piano. | 
Practically a solid hour of the most 
important time of the evening has been 
wasted on this muck. — - 
Can you not forcibly impress on the 
B.B.C. that if they must stir up this 
kind of mud the vast majority of 
listeners would greatly appreciate it if if 
were broadcast between three ‘and five 
o’clock in the eariy morning? | 
Mr. E. J. Watterson (his letter of 
October 21st in your issue of 2nd inst.) 
had better look to his set, as the short 
piano interludes are generally perfectly 


sent out and received. 
In conclusion, to-night’s 9.35 p.m. 

concert makes the third in the ‘“ B.B.C. 

Dud Stakes ” this month. 
Anerley, 7/11/27. 


o000 


RENDISLE. 


A Trader’s Views. 


Sir,—I should very much like to sup- 
port the views of ‘‘ Twelve’ Years’ | 


. Reader’s ” letter in your issue of Novem- 


ber 2nd. l 
That we do get too.much highbrow 
music is a well-established fact. i 
I would like to add to above. that there 
are too many talks, etc. 
Now I am mm the wireless trade, and 
get a good idea, from customers’ views, 
that the above is an every-day complaint. 
I find that varieties, bands (military) 
and jazz music top the  “ desires.” 
Operas come next, while talks, etc., seem 
to be what the majority do not want. ~ 
I do not remember exactly what the 
places of merit were in the ‘‘ Daily. 
Mail ” ballot, but I do remember that 
varieties, bands and jazz were all near 
the top of the list. >> -` 
I think the ‘‘ Daily Mail” ballot was 
a better guide than the Wireless League, 
because they got their results from every 
station in the general public. ; 
Could the B.B.C. not take a ballot 
from each one of their stations? | 
If they published a list of broadcast 
subjects, each licence holder could send 
in their opinion to their nearest station. 
getting all the 
listening public, and arriving at a de- 
finite solution. “Grip Bas.” - 


02300 


A Satisfied Listener. 


Sir,—The wireless is a’ great comfort. 


‘and pleasure to me, for, though only in 


middle life, I have not been able to read 


_ for-some time, and of course that means 


dropping many other occupations. I find 
the talks given (even in subjects I know 
little of) to be almost as nice as being 
able to read. The Boat Race was as 
thrilling: as if I had been there. I was 
nearly as excited as the announcer. I 


`~ 
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can almost see some of the plays that 
are given. I have waited up especially to 
hear the hymn or verse before the Sunday 
‘Epilogue became part of the programme, 
and would like to thank those responsible 


for that part, and I hope we shall have’ 


plenty of selections from oratorios in 
Sunday afternoon and evening’s music. 
There are far too many things to men- 
tion, but this will heip to show the value 
of broadcasting to one who has to spend 


most of the time alone. M. S 
Croydon, 24/10/27. 
o0o0o0o0 


A Satisfied Member. | 


Sir,—With reference to the interference 
from a local picture palace, I am very 
pleased to be able to inform you your 
advice has now been carried out and 
proved a great success. We can now tune 
in Daventry and enjoy the programmes 
with pleasure. Thanking you in the 
names of all listeners concerned in this 
district for your splendid advice. 

South Wales, 26/10/27. W. B. 


oo0oco 


Tbe Piano Fill-up. 


Sir, —I and some of my friends have. 


the same complaint to make as Mr. E. J. 
Watterson in your last issue. 

More often than not the piano music 
sent out during Daventry shipping fore- 
cast is distorted. I do not think it can 
be my set. That is maintained on con- 
tract by a reputable and reliable dealer 
who holds your certificate, and at his 
suggestion we (my family) have carefully 
noted the difference in the piano trans- 
mission fill-up on evenings when piano 
solos have formed part of London’s pro- 
gramme. I am sure there is something 
wrong, probably with the studio from 
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Members’ Co-operation Required. 


Applications for registration as ap- 
proved wireless traders and repairers 
continue to be received by the Joint 
Committee which deals with this matter. 
Requests from members to be put in 
touch with reliable traders are con- 
stantly being received from parts of the 
country in which no appointment has 
yet been made, and the Joint Committee 
would be glad to hear from traders in 
places where our sign is not yet dis- 
played. Members would also assist by 
recommending traders from whom satis- 
factorv service can be expected. 

In this connection we would suggest to 
our district secretaries and members to 
draw the attention of traders with whom 
they have contact to an article which 
appeared in a recent issue of ‘‘ The Wire- 
less Trader,” No. 168. The article dis- 
cusses the question of providing the 
listener with dependable and reliable 
service by traders and retailers. Before 
any trader can hang the joint sign issued 


outside his premises he will have to com- 
ply with conditions of good and depend- 
able service on the lines of the article 
from which a quotation is given below. 
oo0oco 
Technical Service. 


“ It has often been noticed hy us in the 
past that the average wireless trader. is 
apt to neglect the technical service side 
of his business, and to concentrate only 
on sales. We feel sure that this is the 
wrong principle on which to work, and 
are confident that the trader who com- 


> needs. 
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“We may now consider what servico 
may reasonably be expected of the wire- 
less dealer, In the first place, he should 
be capable of advising customers as to 
the best apparatus for their particular 
He should be able to make rough 
tests on apparatus suspected to be faulty, 
and should also be prepared to put right 
small. faults which may develop in re- 
ceivers, and which do not justify their 
return to the-manufacturers. Another 
important point is that the really en- 
thusiastic trader will make himself 
acquainted with new developments in 
the technique of the industry so that he 
may be able to di-cuss such develop- 
ments in an informed manner. This 
point is one that is sorely neglected by 
the average dealer. We are convinced 
that many traders do not yet understand 
the functions and operation of such well- 
discussed products as screened valves and 
A.C. valves.” 
= The following 
appointments :— 

Buxton (Derby).—Radio Service Co., 
16, Terrace Road. 

CHUDLEICH (Devon).—Alfred G. Cann, 
Clifford Street. 


is a list of recent 


-* CoomBe Martin (Devon).—H. M. Jar- 


vis, 16, King Street. 


-,.Itrorp (Essex).—C. Haddon Poupar 
by the Radio Society and the League ` g @ D (Essex) iddon Pounard 


& Co.,.82, Wanstead Lane and 76, May- 


- fair Avenue. 


Lonvon.—Glanfield Lawrence (Motors), 
Ltd., 250, Tottenham Court Road, W.1. 

Rapiteit (Herts).—L. G. Hosier, The 
Oakway, Watling Street. 

Ricumonp (Surrey}.—-Morley & Thuey, 
21. Hill Rise. 

SHORTLANDS § (IKent).—Messrs. 
Doggett, 67, Beckenham Lane. 

STOCKPORT (Ches).—The Premier Elec- 
tric Co., Ltd., 135, Edgley Castle Street. 

WaLtTHamsTow (Esscx).—Mr. A. W, 
Frampton, 41, Queen’s Road, E.17. 


Hall & 


which the broadcast comes. 
Putney Heath, 20/11/27. A/H12027. 


ENROLMENT FORM. 


hines both sides of the business will be | Watrorn (Herts).—Edwin H. Jackson, 
amply rewarded. 79, St. Albans Road. 


To be filled in by, readers who wish to become members of the League, or to renew their membership for a further 
period. 


To the Secretary, The Wireless League, 


T, Southampton Street, Holborn, WC. eaaa 19 
*enrol me asa iieniber . 3 - 
Please ———— of the Wireless League. I enclose P.O. for T.........0--.. which’ entitles me to 
renew my membership 4 
Lee Tere ee ee ee ee re ee ee . with all the privileges and rights as enumerated in the Constitution of the League for the period. 
rd E ee na EEE 
° Cross oul line nol required. ; `. ° 
t Associate Members pay a minimum annual subscription of Two Shillings, whilst the fee for full ; 
Membership is One Guinea per annum. 
t Insert ** Associate Membership’’ or `“ Alembership.”’ ; CENS 
$ Associate Membership subscriptions lapse on the 30th September; One Guinea subseriptions, however, 
cover membership until the anniversary of the date of payment, : 
j 
WRITE IN Nane (in full) coe ccc eee wees AE E E EET E E EE E E A T EE S E 
CAPITAL (State whether Mr., Mrs., or Miss.) : h 
LETTERS. Address osos a cana odd ee senate ei eee Mia E E cai aree tale ews P OE E EES NN ET e 4 
y 
e eevscesc5ne3s#ees#ee#eevnv#s#eteee@enreevsversetf SC @eeseese@tenreeseeaenereteeteesvseewveteesvsee ees ee eee eeeesevs#65eseeee#e#+f5nwee#e*#e#ee# * « *#« * *# = «© «= « « « # « « « « « © ® | 
b 
My Membership No. is...... | 
(This ts only applicable in the case of renewals.) f Y 
EE A A E E E AN AE A AEN A E E Raris a a EE E aA E E E ETT ONAT AAR TEE oe i 
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FOR ELECTRICAL AND ALSO SHORT WAVE COILS 
MECHANICAL EFFICIENCY oly 
Write for our FREE Booklet ae 
“Concerning Variable Condensers ” 2 c Manufacturers: 
SYDNEY S. BIRD & SONS. LTD. oven” wi eae one TOWN. EET a Sane e rt eee ee 
. ; ” WO IELD 


LOW LOSS COILS 


START THE 
NEW YEAR 
WITH A 
NEW— 


DUSTPROOF, 

NO SALAMMONIAC; 
NO TROUBLE, 

NO CORROSION, 


RTRIYX | 
PERTEN 
LONG LIFE DRY BATTERY 


‘¢ The battery without a rival.” 
A.P.A. ACCUMULATORS LTD., (Pertrix Dept.) 120, Tottenham Court Râ., London, W.1, 


ey Te) 


- ee ee E sare ee =. ¢ aht. Registered N 
No. 435. Vol. XXI. No. 26. iN SETE United Kinna, 


PRECISION WIRELESS 
COMPONENTS- 


the best available to-day 


ii. ADVERTISEMENTS THE WIRELESS WORLD AND RADIO REVIEW Decemser 2870, eas 


= GEARED CONDENSER. 
Machine-cut gears of special configuration 
ensure positive motion without backlash, 
Ratio of 100-1 permits very critical tuning. 
Easy to fix—-one hole only required in 
panel. 


Prices :— 0005 - 27/6. .0003 - 26/6. 


& 


as 
ge L£O/Sway 


1 
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PLAIN TYPE CONDENSER. 


With Setaria varno vane, as PUTR 
has inany of the characteristics possesse 
LOCAL STATION ELIM by its geared companion, but is of the 
Consists of a centre tapped coil shunted straight line wavelength type. Finish is of 
by a .001 mfd. variable condenser, the same high quality, and there is absolute 
mounted on polished ebonite. Mahogany rigidity of construction. 

encased. Cuts out interfering stations— Price:—.00078 - 18/6. 
enables user to tune in to desired stations 

within capabilities of set. 


Supplied ready for connection to set. 
Price 25/-. 


a You can construct the perfect wireless 
Cartridge Condenser. receiver if you specify Ediswan Pre- 


CONDENSER AND CLIP. . à 
The Ediswan Cart' idge Condenser, available in values of .0001/2/3/4/5 cision Com ponen ts their supreme 


and 001. fits into the Standard Clip for srid leaks, offering a simple accuracy of construction provides com- 
method of changing values. : ee ; 
Condenser: Price 1/6 each, Clip: Price 1/- each plete interchangeability they will meet 


the most advanced requirements—they 
have simplifed arrangements for fixing 


2% 1T. ACCUMULATOR CHARGER. and connecting. All metal parts are 
ee k Consisting of transformer, with primary heavily nickel-plated. and ebonite of 
Ses winding, and two secondary windings, f li | . 
Thermicnic vaie and barretter, a resist- nest quality only is employed. 
ance. enclosed in glass bulb. Charges ` : ` : S k : 
accumulators of any It is with justification that this claim 
` e 66 . Sy i 
A A er ERNA is made:  Ediswan Precision Com- 
Price of Charger only ponents are definitely the best available 


£2.2.0. Valve 10/6. 
Barretter 5/-. 


to-day.” 


VALVES 


CLEAREST ° STRONGEST * LAST THE LONGEST 


A type for every purpose. | 
THE EDISON SWAN ELECTRIC CO., LTD., 123/5, Queen Victoria Street, London, E.C.4. 


Mention of “ The Wireless World,” when writing to advertisers, will ensure (prompt attention: 
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In one hour using only a small 


screw-driver you can build the 
Mullard Master Three—the finest 
three valve receiver yet designed. 


No soldering The packet of 
A.B.C. Connecting Links contains 
a complete set of 20 wires cut to 
the correct length and eyeletted 
ready to fix under terminals. 


Simple certain tuning One 
es dial tobring instation after station, 
Me a another toincrease volume. Used 
4 in London, cuts out London. 
L RE FREE Complete simplified Plan 
akg of Assembly and full instructions 
Tu for the Mullard Master Three. 


Build this. wonderful 1928 


receiver now ! 


Mullar 


MASTER - RADIO 


~ 
“Radio for 
the Million,” G 
63, Lincoln’s Inn “ 
Fields, London, W.C.2 
Please send me FREE com 
plete instructions and Simpli- 
fied Plan of Assembly for the 
MULLARD MASTER THREE 
with No. 5 

“RADIO FOR THE MILLION” 


NAME (Block Letters) .......-. 0... RTA Mat. EN 
PR ee ene ee ee ee 
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A Home-made == Four. 


THE MET-VICK 4-VALVE 
A.N.P. CONSTRUCTOR SET 


HIS booklet tells you how_to make a réally 
superb four-valve wireless set in a few hours 


at a moderate cost. Z ~ 


It is a set giving GREAT SELECTIVITY, and y of 
receiving from a WIDE RANGE of transmitting stations 
on the Continent as well as from the B.B.C. stations. 


It i is SIMPLE TO TUNE and the resistance-coupled L., F. stages 
ensure the HIGHEST QUALITY OF REPRODUCTION. 


a 


A complete set of parts as shown in the illustration below, 
omitting the valves, would cost approximately £7 Ios. od. 
The Booklet, which contains full details for its construction, 


and is complete with drillingtemplate and two wiring diagrams, 
can be obtained free from your local supplier. 


METRO-VICK SUPPLIES LTD. 


(Proprietors : Metropolitan-Vickers Elec. Co., Ltd.) 


3 . ~. 155, Charing Cross Rd., 
x PARAON: W.C.2. 
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A.N.P. 4-Valve Con- 
structor Set. ; 


For working off ` the 
A.C. mains, 


en 


_—_ 
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‘HEIR unique construction enables 


-= A MET-VICK (COSMOS) SHORT- 
PATH VALVES to reproduce the entire 


gamut of musical sounds with clarity and 
a Users are agreed they provide 
‘ short-path ” to better reception. 


If you want the technical chaiaderities obtain ` 
From your dealer a copy of booklet 4117/3, or 
write to the makers. 


PRICES OF cosmos VALVES. 


TYPE 


VOLTS PURPOSE 


1 VOLT | D.E. 11 [GENERAL PURPOSE 10/6 


2vouT{! SP. iaa EXTRA HIGH AMPLIFI'ON| 10/6 
2 VOLT | SP.18/G [HIGH AMPLIFICATION 10/6 
2 VOLT | SP.16|R [GENERAL PURPOSE | i ba 
2 VOLT | SP.18/RR |POWER AMPLIFICATION] 12/6 
6VOLT} A. 45 BRIGHT FILAMENT ` k 
6 VOLT | sp. 80B [EXTRA HIGH AMPLIFV'ON]| 10/6 


6VOLT | DE. 80- |LOW CONSUMPTION | 10/6 

6 VOLT | SP. 60/R |POWER AMPLIFICATION | -12/6 
A.C. acle HIGH AMPLIFICATION 22/e 

SUPPLY ‘ 

MAINS 


ACİR POWER AMPLIFICATION | 22le 
` SPECIAL ADAPTOR DISC .. 


METRO-VICK SUPPLIES LTD. 
155 Charing Cross Road, 
“LONDON, W.C.2. 


60. 
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are specified by 


The P opular Condenser Radio for the Million for 


This component has achieved an 
outstanding success and only a big 
demand and its novel design,which 
call for a minimum of material, 
justify its modest price. _ 

The end plates being aluminium 
pressings impart stiffness, while 
the rotor is mounted on ball 
bearings. No slop or springs or 
spring washers. 

The plates are so designed that 
with average capacities a straight 
line wavelength curve is obtained, 
i.e., corrected square law. 


Mullard Toreador and Mullard 
Mikado Receivers described in 


WITH 2-INCH PLAIN DIAL ae ~ the December issue. 
NEUTRALISING 318 — 0003 pE iu UNIVERSAL 
CONDENSER. f H.F. CHOKE ; 
WITH 2-SPEED DIAL AND STATION C f Broadcast Wave - 7, 6 
Either for Board or - RECORDER. overs a l 
Panel Mounting. 218B 0003 uF. 17/6 wavelengths. . 
7j- 219B 0005 uF. 18/- 288, 9j- . ” 
DUAL TYPE WITH ‘2-SPEED” = = 
DIAL AND STATION RECORDER. Long Wave g 6 


228B “C005 uF. each half £1 9s. 6d, 
229B '0003 uF. each half £1 8s. 6d, 


Colvern Aluminium Panel: 


Send 11d. in stamps for the new Bowyer-Lowe Catalogue. — Drilled to Author’s Specification- 
for Mullard Master Three and Fi 6 
Mullard Toreador Receivers .. 


A BOOK THAT EVERY EXPERIMENTER SHOULD HAVE: 


“ The Bowyer-Lowe Standard 7- and 8-valve Super-Heterodyne ” 
How to Build and Operate. By A. E. BOWYER-LOWE. : 
PRICE - - 2- Accurate Space Wound. 


Send your remittance for a copy to day. 


5 COLVERN LTD., Mawney’s Road, ROMFORD. 
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-DUBILIER 
DICTA 


aa 


No. 5. \ 


Many years ago there dwelt on 
the outskirts of a far-off city 
an honest merchant. Daily 
would he sit by the wayside 
offering for sale unto those 
entering the city small singing 
birds. 

"Take this bird,” he would 
say, "treat it with kindness. 
and it will make melody to 
gladden your city home ” 


WW 


Now it so happened that the 
fame of this honest merchant 
spread abroad throughout-that 
land, for the exquisite melody 
of his singing birds was it not 
a joy untoall that heard ? More- 
over, as he charged a fair and 
reasonable price for his birds 
he waxed prosperous 


aANNaAnnANnananAnANAANANANANANNL. ae 


T 9 usually does in such cases) a 
, ame 
Ihe Solderers Chorus srg gr 


study of the honest mer- 


chant’s ways. and, being 
HE vast army of constructors, expert J cavious of his hid abit 
and amateur alike, hail Dubilier as ey ace ao oe 
s the perfect condenser.” oun nee e sh Ek ' l : 
They have done so for years past. | honest one 
- They know that Dubilier Condensers are oy 
old and trusted friends worthy of their | | 
implicit confidence because made of very Andh> erught many sparrows _ 
e ° colour 
high class materials by craftsmen who l them to rese mble t he 
. song birds. A e said that 
understand what they are about. Re NP gern Bete 
They know that no reduction of price has m S ONT pera 
been sought by the skimping of details. hi- stand with his coloured 
They are themselves painstaking and way. so thore entering the 
jealous over the sets they build andthey 54... Mica ci.y came to him first. 
rightly expect that the manufacturer has —Condens:rs. ery ees 
been so over the components he makes, Types 610 and | i 
That is why Dubilier Condensers are demanded 1.0905 to en. buy? Who'll buy?” 
wherever wireless sets are constructed. 0.0009 mfd.,2/6 Are nicl my birde the iret 
How el:e to account for the fact that there are 0.001 a a by far?’ And many bought 
more Dubilier Condensers sold than there are of aare, ee who, teing deceived by the 
all other makes put together ? OT fds, 2/6 attracted by she small cost, 
0.01 mfd., 4l- pelieved ney were EN 
' . rue makers or melody a 
All Dubilier Products are fully described ‘in 0.015 mfd,, 4/6 _ knock down prices. 
the catalogue shown here. In addition | | 
there is a lot of information which you may \ | A 


find interesting. If your dealer has run out 


| of. copies we will forward you one free. 


DUBILIER 


And, as they passed on down 
the dusty road that led to the 
city, a wry smile played 
about the lips of the cunning 
merchant -who was named 


Haak. 
VA 


Advt. of The Dubilier Candenser Co. (1925) Ltd., Ducon Works, North Acton, London, W.3. 


T.C. tg 
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Buarteare 


«“* Rn 


» Do waste money. Build 
Np © your own H.T. Eliminator 
q and get current from your 
\) electric light mains. Here’s a N 
book that shows you how to do ef 


9 it. Its concise instructions and 
ro clear diagrams can easily be 


tollowed by anyone. It is written 


-The last drum crashes. The 
swelling notes of the ’cellos 
dieaway. You unconsciously 
join in the reverberating ap- 
plause . . . for you are to-all 
Intents and purposes in the 
Queen’s Hall through the 
wonderful link made up of the 
Ericsson Family Two and the 
Ericsson Super Tone Loud- 
speaker. These two are the 
result of years of experiment 
and research and are to-day 
the finest wirelesscombination 
offered the listening public. 


priately enough, the makers of 
TCC. Condensers. Send the 
coupon and stamped addressed 
envelope for it to-day, and build 
an eliminator which, because it 


xO USE uses T.C.C. 600 volt Conden- 


sers is utterly safe and reliable. 


C.C. 


SEON CUCSSOVEACSLLCSEOPL 


Te 


The Ericsson Family Two's Specifi- 
cation is as follows:—Housed in a 


14 


ra tone beautiful sturdy oak case. Two 
a perfect horn valves couple} by the famous 

N E N i speaker. ` Pure Ericsson Intervalve Transformer. 
E R. and clear with Silky, smooth reaction adjustment 

C - 4 glorious col All parts enclosed free from dust or 
A AN E A damage. All terminals at back. 


yà 45/- Swing doors front. Switch for 
_ “phones ” or “ Ls,” 

The Friesson st eae 

Junior —a perfect unior , ” 

Speaker, Marvellous in vol- Price £6 se 15 H 0 

ume and purity, 15° high. 


complete with lead 27/6 (plus 25]- royalty) 


At all good dealers or direct from the Company. 
Write to-day for literature. 


ERICSSON TELEPHONES LTD., 
67/73, Kingsway, London, W.C.2. 


>. 7 


Y 


OSS IIYD) UOSIIIUD UOSGIIYD) UISIINED) OMS 


APPARATUS 


Gucssor É 


. 


ON isro. 
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‘“INDISPENSO” ia 


. HIGH TENSION 
8) ACCUMULATOR 
Bo a CHARGER. 


“The INDISPENSO” 
will charge your H.T. 
Accumulator efficiently 
and economically from 
the Direct Current 
Electric Lighting Cir- , 
cuit, and will ‘Trickle 
charge your L.T. Ac- 
cumulator at no cost 
when light is in use. 
Complete with 
Polarity Indicator. 


* ae 
phate © nl 
a) č 


eae 


v ory 

TE REVR 

ae Aai “ 
Ta 


N“ QOLTONE °? “cossoR MELODY 
MAKER ” COILS. 

_ Wound to specification. Price | ae 
| INSTRUMENT WIRES. | 


E In Silk, Cotton and Enamelled finish. Fine 
multi-stranded “LITZ” and “ASTRA” wns A 


each, 


Seud for large illustrated Catalcgue. 


“ GOLTONE ” 


TRANSFORMER. 


S Most efficient and unsurpassed for 
== purity and volume. 


ideal for use in the construction of the 
‘“ COSSOR MELODY MAKER.” 


ree YG 


with) 
ret AH 


“ ALTERNO” 
(FOR A.C. SUPPLIES ONLY). 


Thousands are using the “ALTERNO ” at bome 
for charging their H.T. Accumulators effectively 
from A.C, Lighting Circuits. 


Supplied complete ready for use. 


Price I | 
Satisfaction assured with Am- E 
meter (as illus.) 12/6 extra. 


LF. 


The 5-1 Type is 


if h 
“ib 


"NEGROLAC” cree, ROLTOUE 


Is the result of experiments to produce a really super- 
efficient aerial. Experta tests and users report 25% 
increased volume, and increased rango of reception, 
Every “COSSOR MELODY MAKER ? will give far 
better resultes with a “ NEGROLAC” Aerial. Send 
for fullv descriptive vamrhlet 


OPEL: 


` 


mumn vean or pusticaTion | || 

© Start || 

: the | | 

. New Year|’? " ` 
with [ ae i 


ma Oe | e a 


- Wirel ni 
settee World DIARY 
THIS little book contains, in convenient compass, items 
of information which are frequently required, and the 
Diary pages provide ample space for notes concerning 


individual sets and other wireless matters. It will 
prove of constant use and value throughout the year. 
PRICES : Cloth Edition, 1/- net. By post, 1/1}. 
i Leather Case, with pockets, pencil 
and season ticket window, 2/6 net. 
By post, 2/8. l 
From booksellers, stationers, and railway bookstalls, 
Published jointly by 
“THE WIRELESS WORLD,” Dorset House, Tudor Street, E.C.4, 
and CHAS, LETTS & CO. 


a e 


Even the deaf testify 
to the wonder of - 


-CELESTION 


The very soul of music. 


Extracts from a remarkable unsolicited testimonial: 


“I have recently been rebuilding a wireless set for a gentleman 
whose wife is terribly afflicted with deafness; so deaf, in fact, that 
she has been unable to follow the programmes even by Earphones on 

_ the original two-valve set. 

I have converted the set to a straight three, and we tried a number 
_of different speakers, the loudest and most piercing we could find, all 
of which proved more or Jess unsatisfactory. I finally tried ‘ Celestion,’ 

e and TI am pleased to say that the lady is now able to enjoy thoroughly 
all the music and most of the speech 
the programmes provide. 

Curiously enough this is without 
giving other people the impression 
of excessive volume.” 

C. C., New Square, Cambridge. 

29.10.27.. 

Write for details of the Celestion 

Gramophone “ Pick-up" and 

Illustrated Celestion coloured 

brochure. ` 


THE CELESTION RADIO CO., 


..9-37 Hampton Wick, Kingston- 
on-Thames. — 


Z Showrooms : 
33-35, Villiers St., Strand, W.C.2. 
Telephone - Gerrard 0397. 
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B.B.c. 
ALTERNATIVE 
pROGRAMMES 


COSSOP. 
p 


Maton. dgk 


UST think ofit! Concerts from seven countries, one after 
-E the other, on a Set you have made yourself !_That’s what 
you'll get with the wonderful Cossor “Melody Maker ”— 
the Set that has brought Radio to the masses. You need not 
know the first thing about Radio to be able to build this 
amazing Set. Thousands who know less than you do have 
already built it. It’s as easy to build as Meccano. If you follow . 
the simple instructions in the full-size chart, which your 
Dealer will supply you free, you can’t go wrong. In an 
evening you'll build a Set that, at the turn of a dial, will bring 
you the broadcasting of Europe. There’s no blue print to 
puzzle you. No soldering to thwart you. As easy as A.B:C.! 
Remember, too, that you'll save money—the Cossor “ Melody ` 
Maker ” will give you better performance than many faclory- 
buill. Sets costing twice the price. Ask your Dealer for 
“Tow to build the Cossor ‘Melody Maker’”’, or send a P.C. to 


A. C. Cossor Ltd.. Highbury Grove, London, N.5. 
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BORN WITH THE NEW YEAR 


<> 
° The Burnd Sc ed -f Receiver “4 
e Durndept reened-rour lecelver 
o i oOo 
EXTREME RANGE. EXTREME SIMPLICITY. EXTREME SELECTIVITY. 
oa 
AVE you realised that the new Screened Grid 3. i ET CENTRON o eee bie printed wave 
Valve is not just a new gadget, but an Invention a REACTION: gives enormous power and enables one to tune in 
which has revolutionised high frequency ampli- distant stations by finding the carrier wave ; if does not matter how 
fication, and this to such an extent that all other ead ee reas yo eed rans ines or Sarat 
i : : ` i í e ations in th 
methods of H.F. amplification (except the Super-Hetero > box—rothing is emitted from your aerial. . ý 
dyne) are definitely obsolete ? ; 5. NO ons TO CHANCE: just a touch of a switch and you 
- ~ move from short to long waves. 
The new BURNDEPT SCREENED-FOUR uses the 6. VOLUME: so great that head telephones are useless, all stations 
Screened Grid Valve, and further, the whole set is com- come in on the loud speaker ; adequate volume control is provided. 
pletely screened with Aluminium Plates. The result is 7. ee E OnE the instrument is arranged to _ 
5 : : operate Wi a Gramophone Ftc “up. 
to set a new standard in Broadcast Receivers, to give 8. POWER: up to 400 volts can be applied to the last valve if 
a four-valve set which on a small aerial has the power desired; but 120 xoi dry batteries may also be used and will run 
ivi R -en-valv uper-Heterodyne. the instrument for months. 
and selectivity of.a seven-valve Sup y 9. PRICE: £26.10.0. Valves and royalty extra. À 
Points of Superiority: YOU WILL EVENTUALLY BUY A BURNDEPT SCREENED 
= f SET because the Screened Grid Valve is only half the story—the 
1. ee SENSITIVITY : thirty or forty stations on the loud Shee halfis—kuowu how ry 
T SELECTIVITY : cuts out the local station without THE BURNDEPT SCREENED-FOUR has a better performance 
a ein | ° ji than any FIVE-VALVE NEUTRALISED SET. i 


WRITE FOR PARTICULARS. .. 


s 
London Showrooms: 


BLACKHEATH, Bedford rert Strand, 


LONDON . S.E.3. 


@ 


A.J.W. 
2 e 

| l 4 { t ee 
steal | Forget / Be 
ARITE ever FORE [ee 
i l NOSEN i 8 BY APPOINTMENT 

| |. ~~ ahe Way to Ensure 

: 2 H.F. EVERYMAN FOUR SET | F 

g e oe Better- Reception, 

i ” ” ” 5XX z z E - - 2 G at y. Į 

| SOREENING Box (Cope | - loi | Purer Tone 

‘ FOUR VALVE STANDARD RECEIVER | 3 ` 
i REGIONAL COILS B.B.C. - - - - 14@/Seach. | | 
7 XX - s z z 20/- 9 | ; 
| com. | | : 
9 2” » PAXOLIN FORMER4’” ; | 

' 21x7” PAXOLIN P , drilled - - - 9} | 

: MULLARD MASTER THREE | | 
reg Coil on PAXOLIN FORMER - | 
ALUMINIUM PANEL, drilled BAT I ERIES | 
' SUPER 7 INTERMEDIATE TRANSFORMER - 12/6 each : | 

COPPER SOHEEN fot wa o O T Ae FOR ALL WIRELESS CIRCUITS 
There are sizes and types suitable for 
E PAXOLIN - o kind of Valve Receiver. 

' MAHOGANY F I Write ept., “ W.W.” to-day for price list 

! aa 29A di a ZANELS and FREE illustrated Booklet of interest to 
i "x av > a - 7 9 

| any Melon vac aren drilled ; je all wireless users. | 
: . HART ACCUMUI.ATOR CO. LTD. STRATFORD. LONDON. E15. | 
i WRIGHT & WEAIRE LTD., BIRMINGHAM : 165 Edmund St. BRISTOL: 37 Victoria | 
i . ; : : t. Wel- 
740, High Road, Tottenham, N.17 lington St. MANCHESTER: 88 Chapel St. WEST. 
’Phone: TOTTENHAM 3132. MINSTER: 36 Victoria St.,S.W.1. YORK: 6 Bridge St. 

1 e Vie 
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REFUSE : IMITATIONS aa ton sos 


a Standard Sizes in 
ee finishes. The 


Fa 


«e EBONITE =» 


The BRITISH EBONITE Co., Ltd., HANWELL, LONDON.W.7 


|The right place for the 


The special 
method of cross 
winding the double eilk 
covered wire in four 
accurately balanced sections reveals the 
superiority of the Watmel. Low self-capacity 
—conatant impedance and small external field 
nare features which no other H.F. Choke can as truly 
claim. Windings protected by transparent cover. 
Mounted in bakelite base with nicke: plated terminals. 
Greatly improves the Cossor “ Melody Maker” Circuit I£ 
connected in place of wire No. 26. Alsoincorporated in the 
“3.20 Express” and other Circuits with splendid results, 
Writ: for particulars stating requirements for coil drive 
Loud Speakers, 
ATMEL WIRELESS co. LTD., 


Imperial one High Street, Edgware, _ Middlesex. 


LOW LOSS TWO 
RANGE COUPLER 


250 to 550 and 1500 to 2000 metres. 


This Tuner is constructed on 
Low Loss Principles . with 
Solenoid and Bankwound Coils, 
acknowledged to be the most 
efficient form of coil winding. 
It is so arranged that a two- 
contact Push- Pull Switch shorts 
the high wave coil, leaving only 
the low wave coil in circuit. 


eye BY yee Lap | es re en ee ace anes ` i 


Crown Works, Cricklewood Lane, N.W.2. 


Full Catalogue Phone: 1787 Hampstead. 


CUT THs OUR. 
FOR CARINETS 


and fost to us for FREE list illustrating Cabinets as 
shown in “Wireless World,” elc, etc. 


Aer 
= 


~ 

SKa 

reas 
w= oe 


eed ce eet a eH ete a HOSS OHOOOE Oss Fesseresenessreneesereensesesesssanrensee SF Sores 


OOo ee mn Oe eh tae ee reo es Oe eM eS ONES HHSC EEE E sees eH eeercsseeseesoans 


ss eesscoee 


T (Write in block -etters please.) 


CARRINGTON Mfg. Co., Ltd., 

CAMCO WORKS, Sanderstead Road, 
South Croydon. 

Telephone : Croydon 0623 (2 lines). 


DECEMBER 28TH, 1027. 


THE FINEST GRAMOPHONE. 
MUSIC alee YOUR LOUD 
SPEAKER— 


MAESTROPHONE | 
MOTOR 


“For Economical Gramophone 
Pick-up Apparatus” 
described 


Z a ur N. P, Vincer- in 
‘Wireless World” of Nov. 2nd, 1927» 
f MOTORS 
LARGE SELECTION p5 for List : 
©. A. CLARKE, mon: 
52, Clerkenwell Road, 
LONDON, E.C.1 


Clerkén 
9215. 


C.E. PRECISION H.F. CHOKE. . 


Has a minimum self capacity and a small f 


external field. Covers a wide range of 
wave-lengths. Price T/-e- shoft wave 
model is available at the same price. 


l Write for full list of components and circai 
cx.pmecsionnmeostar. Surin si, tie WONCHEST RAL 
A beautiful little componanti Standard of Perfection. 

the smoothness of its control & CoO., ST D: 


C. EDE - 
is remarkable. _ Prices from BYFLEET, URREY. 
2/9 to 3/9. ‘Phone: Byfleet 226. ‘Grams: eee Byfleet. 


Trellebor 


GUARANTEED 


THE FINEST QUALITY PANEL OBTAINABLE. 
O N LY 1 d Retail Price 
H Que per square inch. 

STANDARD GLOSSY FINISH 3/16” THICKNESS. 


Other prices :— 4,” Highly Polished, jd. per sq. in.; 3° Standard 
Glossy, łd. per sq. in. a Highly Polished. Id, per sq. in, 


REALISTIC REPRODUCTION 


can only be obtained from a 


MOVING COIL 
LOUD SPEAKER. 


The Best Speaker in existence at the present time. 


Efficient and easily assembled parts can be 
obtained from— 


Bakers “‘Selhurst’’ Radio 
86. S — 

89, Selhurst Rd., South Norwood, S.E28. 

Telephone: “Thornton Heath 1488. 

AB paris available for inspection at the Works :— 

42, Cherry Orchard Road, East Croydon. 

Frequent main line trains from 

Victoria.- 20 minutes non-stop. 
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THE WIRELESS WORLD 


ADVERTISEMENTS. Ilf 


MISCELLAN 


THE CHARGE FOR ADVERTISEMENTS in these 
tolamns is : 

12 words or less, l/- and ld. for every 
additional word, e.g., 18 words, 1/6 ; 24 words, 2/-. 
Name and address must be counted. 

SERIES DISCOUNTS are allowed to Trade Advertisers 
s follows on orders for consecutive insertions, provided a 
contract is placed in advance, and in the absence of fresh 
instructions the -entire ‘‘oopy’’ is repeated from the 
i 2 consecutive insertions, 5% ; 26 con- 


consecutive, 15%. 

TISEMENTS for these columns are accepted up 
to FIRST POST on THURSDAY MORNING (previous 
to date of issue) at the Head Offices of ‘The Wireless 
World,’? Dorset House, Tudor Street, London, E.C.4, or 

WEDNESDAY M G at tie Branch 


treet, Birmingham ; 199, Deansga 


we ee 
` 


too 
inserted in the following 
acoompanied by instructions to the contrary. All 
advertisements in this section must be strictly prepaid. 
Postal and Cheques sent in payment for adver- 
ble to ILIFFE 


tisements be made 
& SONS Ltd, and crossed __&_©°: vb No 


Treasury __Notes, 
being untraceable if lost in transit, should not be sent as 
remittances. 


All letters relating to advertisements should quote the 
namber which is printed at the end of each advertisement, 
and the date of the issue in which it appeared. 

ne aiden nee ce es Oe 
errors, al every care is taken to avoid mistakes. 


NUMBERED ADDRES3ES. 

For the convenience of advertisers, letters may be 
addressed to numbers at ‘‘ The Wireless World ” Office. 
When this is desired, the sum of 6d. to defray the cost of 
registration and to cover postage on replies must be added 
to the advertisement charge, which must include the 
words Box ooo, c/o “The Wireless World.” Only the 
number will appear in the advertisement. All replies 
should be addressed No. 000, c/o ‘‘ The Wireless World,” 
Dorset House, Tudor Street, London, E.C.4. Readers who 
reply to Box No. advertisements are warned against sending 
remittance through the post except in registered envelopes ; 
in all such cases the use of the Deposit System ts recommended, 
and the envelope should be clearly marked ‘ Depostt 
Depastment.” 


ar DEPOSIT SYSTEM. 

Readers who hesitate to send moncy to unknown persons 
may deal in perfect safety by availing themselves of our 
Deposit System. If the money be deposited with “ The 
Wireless World,” both parties are advised of its receipt. 

The time allowed for decision is three days, during which 
time, if the buyer decides not to retain the goods, they 
must be returned to the sender. If a sale is effected we 
remit the amount to the seller, but, if not, we return the 
amount to the depositor. Carriage is paid by the buyer, 
but in the event of no sale, and subject to there being no 
different arrangement between buyer and seller, each pays 
carriage one way. The seller takes the risk of loss or 
damage in transit, for which we take no responsibility. For 
all transactions up to £10, a deposit fee of 1/- is charged ; on 
transactions over {10 and under £50, the fee is 2/6; over 
iso, 5/-. All deposit matters are dealt with at Dorset 

ouse, Tudor Street, London, E.C.4, and cheques and 
money orders should be made payable to Iliffe & Sons 
Limited. 


THE SALE OF HOME-CONSTRUCTED UNLICENSED 
APPARATUS. l 
A New Service to our Readers. 


We have made an arrangement with the Patentees 
whereby readers who wish to dispose of a home-constructed 
receiver not licensed under the patents made use of, can 
li ense the set by means of the Deposit System referred to 
above. 

The person desiring to sell, in sending us particulars for 
Lis advertisement, will in every case make use of a Box 
No., and should add to the price which he requires the 
amount of royalty customarily paid by manufacturers, viz., 
in the case of Marconi Patents the amount should be 
calculated at 12/6 per valve holder. — 

If the purchaser is satisfied with his purchase, the sum 
realised will be forwarded to the seller, less the amount 
due in respect of royalties, which amount will be paid by 
“The Wireless World ” to the owners of the patents 
concerned, and a certificate will be handed on to the 
purchaser of the set. 


SPECIAL NOTE. 


Readers who reply to advertisements and receive no 
answer their enquiries are requested to 


already 
many enquiries 
each one by pos 


AQ 


o> RECEIVERS FOR SALE. 


AtESAVE Four and the Fanious Everyman Four; 
high-class sets only, giving maximum efficiency; 
full particulars and prices on application.—H. Goodwin, 
Woodcock Hill, Elstree. 10050 


AT Symphony Receivers Supplied on, Extended 
Payment Terms.—Write for full particulars, H. 
Taylor and Co., Ltd., 49-53, $ South 
Kensington, S.W.7. {6540 


AINS Sets.—The pioneers in 1924; 25 London 
hospitals equipped with Read and Morris mains 
£25.—Read and 
: [6895 


Suszex Place, 


sets from 1925; mains sets from 
Morris, Ltd., 31, Easteastie St., W.1 
ECOND-HAND Sets, excellent value, 
Burndept, Elwell, Read and = Morris, 
almost junk prices.—See below. 


.T. from A.C. mains.—The Longton Unit, the only 
device able to give it without floating battery. 


by Marconi, 
etc., at 


uses gas discharge valve; price £7/15.—Read and 
Morris, Ltd., 31, Eastcastle St., W.1 (faces back of 
Warings). ; [6870 


Q ETS Exchanged.—We allow at the rate of 25/- for 
each valve if Marconi royalty paid (otherwise 
17/6), in part payment of any make of new eet 
with equal number of valves.—Rodwell, 14, Railway 
Approach, London Bridge, S.E.1 [0115 

IRELESS Sets Constructed to specification and 


rebuilt; prices; upon application —Box 4225, c/o 
The Wireless World. [6491 


ARCONIPHONE V.B.4, beautiful 4-valve set, in 
mahogany case, complete with valves, but no 
batteries, just overhauled by makers; accept £15 for 


quick sale.—Pike, Ayr St., Nottingham. [6964 
ETO-SCOTT, mahogany cabinct, pure toned set. 
Mullard D.E. valves, complete, batteries, loud 


speaker; £4/17/6.—22, Tollington Park, RR aa 
696 

ECEIVERS made to exact specification for cost of 
part3 alone; or send your components and 7/6 

per valve for construction.—Hayes, 17, Whitley Rd., 
N.17. z [6951 


HE Mewflex 3-valve Screened Coil Set: cost £17/10, 
accept £11/10 or near offer; royalty included.— 
Box 4725, c/o The Wireless World. [6947 


IVE-VALVE Solodyne, special show model, as new, 
best parts used, Cyldon triple gang, Lewcos coils 

and screens, Gambrell transformers, etc.; accept £19.— 
9, High St., Ealing, W.5. (6945 


Gen UIE Bargain.—Latest mode! 5-valve Grebe, one 
of America’s best and most expensive sets, com- 
plete with valves and spares, English valves; seen and 
heard any evening; good quality and 35 stations 
guaranteed; works on standard indoor or frame aerial; 
£20, cost over double.—Capt. Edwards, 111, Leeside 
Crescent, Golders Green. Speedwell 3395. [6941] 


WIRELESS Resolution for 1928.—I will not pay 
cash down for inferior apparatus when I can 
purchase from the New Times Sales Co. the finest sets 
and accessories on the easiest of terms; a resolution 
wotth keeping; make a start by sending for a free 
brochure to Desk W, New Times Sales Co., 77, City 
Rd., London, E.C. 1. (0080 


Ero ELECTRICAL SOCIETY.—At your eervice. 


POCH ELECTRICAL SOCIETY.—Largest and 
most comprehensive sclection of sets in London. 


POCH ELECTRICAL SOCIETY.—Compare the 
latest sets side by side in our demonstration 
room, $ 


qPOCH ELECTRICAL SOCIETY.—All good makes 
from 5/9 to £100 to select from. . 


POCH ELECTRICAL SOCIETY.—Fada 5-valve 
Neutrodyne receivers, in handsome cabinets, 
guaranteed 12 months; special bargain, £12/12; valves 
extra. 
rock ELECTRICAL SOCIETY.—Epoch new special 
S-valve receivers; £5/10; royaltics and vajves 
extra; finest value in the trade. 


POCH ELECTRICAL SOCIETY.—All «ets 
stalled free withiu 25 miles by our experts. 


POCH ELECTRICAL SOCIETY —Sevond-hand 
bargains in stock, all reconditioned and guaran- 
teed: for 12 months. 
POCH ELECTRICAL SOCIETY.—Sets bnilt to 
order into customers’ cabinets or antique fur- 
niture. 


Jy PoOce ELECTRICAL SOCIETY.—Marconiphone 
and other sets by 12 monthly instulments. 


fy rock ELECTRICAL SOCIETY.—Epoch 
is free service. 


POCH ELECTRICAL SOCIETY.—Bring your old 
set in part exchange for a new one. 


POCH ELECTRICAL SOCIETY, Ltd., 53, Grace- 
cburch St., E.0.3. Call, write, or ‘phone Royal 
8570 (ncar Monument Station). ; 


in- 


service 


Broce ELECTRICAL SOCIETY.—New branch 
41, Cannon St., Manchester. Tel.: City ah 
` : 69 


FOUS ADVERTISEMENTS. | 


BATTERIES. 


ET H.T. Batteries.—Jars, 24%x14x1, 1/3 doz; 

zincs, 1/- doz.; sacs, 1/3 doz.; dozen cells complete 
(18 volts}, 3/6; post 9d. extra; high efficiency, long lire, 
upkeep practically nil; orders for 3 dozen or over packed 
in special carton with divisions for each cell, usuble as 
container for complete battery; send 6d. for sample 
complete unit with instructions; write for free lists 
of wireless bargains.—W. Taylor, 57, Studley Ra., 
Stockwell, London. [0039 


BY L.S.A. and Save L.S.D. 
i Doesn't Pay to Experiment with New Makes of 
Batteries. The Leclanche specialists did all the 
experimenting years ago, and have now attained ae 
near perfection as possible. Always specify L.S.A. 
Batteries, which are made by experts in the origina! 
Leclanche Swiss Works, and you get the benefit of all 
their research work, without the worry and expense. 


UY L.S.A. and Save L.S.D. All L.S.A. batterict 
are of the self-regenerative type, and last longer 
than any other similar priced batteries on the mar. 
ket; 60 volt H.T, 8/6 each; 100 volt H.T., 16/€ 
each; wet H.T. batteries a speciality; liberal dis 
counts to the trade; sole British agents.—Thompsos 
and Co., ) and 3, Old Swan Lane, London, cee ; 
. 4 
YDROMETER, British made, suitable for all ncid 
lead accumulators, high quality instrument, soundly 
constructed, recommended by leading wireless journals; 
post free 4/6, with booklet, “ Accumulators Explained.” 
—Utility Syringe Hydrometer Co., Dept. G, 16, Howard 
Rd., Ilford, Essex. [00€0 


A? Dry H.T. Batteries Cost Less Than Many 
Other Makes; the fact that they are manufarc-. 
tured by Messrs. Thomson Houston et Cie., of Paris, 
is proof of their high quality; further, every battery 
carries a full and generous guarantee; usual sizes 
stocked; 60 volt, 100 volt, and grid bias, etc.; 
ask your dealer for same; if he cannot supply you 
write us direct; trade enquiries specially invited.— 
G. E. Ambatielo and Co., Lid., Ambatielo House, 
Farringdon Rd., E.C.1. Tel.: Petree 


CABINETS. 


CABINETS are Mado Cheapest and Quickest en 
Imperial Universal Woodworkers,  foot-power 
machines for amateurs; electrical machines for the 
trade; casy terms; write for catalogue 2001, and say 
whether electric power is available.—Hollis Woodworking 
Co., 6, Kingsland Rd., Shoreditch, E.2. (6568 


EAL Craft.—Jacobean oak cabinets, highly 
polished, Melody Maker, 25/-; Nelson or Every- 
man, 30/-; 12x7x7 American type, 12/6; with base 
boards, carriage paid; see advert. under Components: 
get my Bargain Budget, 2d. post.—Garner's Mail Order 
Dept. W., Burton-on-Trent. | [009€ 


FrELLows Type Pedestal Cahinets, Jacobean oak. 
size 15x17 for 12x8 panel, lid and drop door 
front, on square taper legs, height 2ft. 9in; price &2. 
—Garners' Mail Order, Dept. W., Bue eters öd 
: 01 

DIRECT from Makers, the cheapest house in the 

trade, compare our prices: Melody Maker, 17/-; , 
Everyman Four, 21/-; 2H.F. Everyman, 21/-; R.C. 
Threesome, 12/6; Blake P.M., 15/-; Ne'son P.M., 17/-; 
Collingwood P.M., 21/-, etc.; 38 stock sizes; above 
prices French polished oak, mahogany 20% extra; cash 
with order, post free, money refunded if not satis- 
factory.—Neen-Harrison Co., 20, Carnarvon Rd., Birk- 
dale, Lancs. (6751 


CABINET Values.—Jacobean oak; Mullard’s Master 3 
or Toreador, 18x7x10, 20/-; Mikado, 12x7x8, 
12/6; bascboards complete; carriage pid bargain 
budgct 2d.—Garner's M.O. Dept. W.W.. Burton-on- 
Trent. (0112 


ABINET Values.—Jacobcan oak, craft polished; 
Everyman Four, 26x7x8, 30/-; 26x7x10, for 
2H.F., 32/6 (copper box 21/-); Cossor Melody, 21x 
7x9, 27/6; Mullard’s Nelson, 21x7x12, 35/-; Master 
or Toreador, 18x7x10, 21/-; Mikado, 12x7x8, 15/-; 
Fellows type pedestal, old type 40/-, new type 45/-; 
complete with baseboards, none superior; liberal trade 
discounts; complete wireless catalogue.—Perseus Mfg. 
Co., Ltd., Burton-on-Trent. : l (0113 
to order.—Maddison 


NY Woodwork made 2a. 
Ronalds Rd., N.5, manufacturer of wood horns 
l 6909 


IRELESS Cabinets made to any design, or the 
wood machined ready to assemble at home; send 
ftamp for new illustrated list.—Desk 3, Woodworkers 
Supply Co., 197, High Rd., Lee, S.E.13. ; [0121 


A RICE. Cabinets.—See page ‘17. 


063 


etc. 


[0122 


COILS, TRANSFORMERS, ETC, 


OVING COILS, 7/6; ficld coil windings.—Vaughton, 
88, Vyse Ñt., Birmingham. 46439 


‘A ERIAL Grid Coils and H.F. Transformers for 

Everyman Four, with chart showing over 40 
stutions (on L.S.), price 15/- each; H.F. transformers 
for the All-Wave Four, high and low wavelengths, 
set of two and base, 35/-; all coils of highest quality 
materials and finish.—H. Gocdwin, Woodcoc) Hill, 
Elstree. {0261 


Advertisements for ‘‘ The Wireless World ” are only accepted from firms we believe to be thoroughly. reliable. 


12 ADVERTISEMENTS. 


Coils, Transformers, Etc.—Contd. 
ELOPDY Maker (Ccssor) Coils; 8/6.—Vaughton, 88, 
Vyse St., Birmingha. [6440 


T RANSFORMERS.—20 to 1, the correct ratio for 


: use with all standard types of gramophone 
pick-ups; increase the high frequencies,  iniprove 
quality, and greatly increuse total amplification; 
price 30/-, post free.—Ruaily, Grundy and Barrett, 
Ltd., 2, St. Mary’s Passage, Cambridge. [6216 

and J.—2 H.F. Everyman Coils, wound opn 

Paxolin, complete set with bases, £3; B.B.C. 


coils, only 35/-; 
B 
B 


5XX coils only, 22/-; 3 bases, 3/-. 


and J.—Everyman coils, screened grid or 
ordinary; 30/- per pair. 


and J.—Our conmiprelensive guarantee is on every 


box. 
B and J. WIRELESS Co., 2-3, Athelstane Mews, 
N.4. ’Phone: Mountview 1695. (0043 


URNT Out Transformers.—We allow 25% of the 
price you originally paid towards the purchase of 

any make of new transformer costing three times the 
price allowed you on the old ones.—Rodwell, 14, Rail- 
way Approach, London Bridge, S.E.1. [0116 


Q IMMONDS, BROS., Shireland Rd., Smethwick. 


J} VERYMAN Four Regular Type coils; 33/- pair, 
with bases. 


T i Four Long Wave Coils; 33/- pair, 
with bases. h 


PVERYMAN Fonr Screened Valve Type Coils; 33/- 
pair, with bases. 


J YERYMAN Four 2H.F. Type Short Wave Coils, 
41/6 set; long wave, 33/6 set; bases, 1/9 each. 


A ECWAYE Four Coils; 42/6 pair, with bases. 
[Yee sen Three Coils; 35/- pair, with bases. 


EGIONAL Short Wave Coils, 34/6 pair; long 
wave, 48/6 pair; bases, 6/- the two. 


Conse Melody Maker Coil; 8/6, 


LL Above exactly to Specification or . otherwise 
approved by “The Wireless World.” Screens, 
boxes, cabinels. all components or complete ects; 
trade supplied home and abroad; new and revised list 
now ready, post free, from 


SAMMONS BROS., Shireland Rd., Sess 


EPAIRS.—3 months’ gunrantece accompanies every 
repair; any make of L.F. transformer repaired and 
maximum efficiency attained; 4/-, post free; don’t 


discard if burnt out; terms to trade.—Transtorm, 

214, High St., Colliers Wood, 8.W.19. (New sam ds 
i 00 

GURE Seven Intermediate Amplifier, complete, 

accurate; £3/15.—Morley, 18, Grangemil]] Rd., 

Catford. [6958 


IGIL Grade Coils strictly to specification; Every- 

man Four complete set, 21/-, including bases; 
2 H.F. Everyman complete (4 coils), and bases, 50/-; 
Standard Four, complete with coils and bases, 50/-; 
Paxalin tubes, 3x34, 1/6; Litz wire, 27/42 
(Leweos), 70 turns, 4/8; enquiries for coils for 
special cirouits will receive prompt attention; genuine 
service guaranteed.—G. S. Langrick, 76, Victoria 
Grove, East End Park, Leeds. (6963 


OILS Wound for any Special Circuit.—Super-het 
Seven, special bobbins, 1.F. transformer, 4/6 
each: choke bobbin, 2/6 cach; coils and choke com- 
plete, 36/6; Everyman's type coils, 15/- per unit; 
All-wave Four, 35/6 complete; 2 H.F. long-wave 24/-, 
short-wave 36/-; 3 bases, 3/9; grooved spacers, with 
screws, 8 for 1/-; tubes, 3in.x3'%in., 1/3; Cossor 
Melody Maker coils, 7/-: tubes, 4in.x7in., 2/-3 
screened wave-trap, 15/-; 27/428 Litz, ld. per {t.— 
Norton, Bannerman and Co., Hawksley Av., Bose 
6936 


GOR Sale, 2 A.F.3 transformers, 1 Marconi Ideal 

4-1, each 12/6; 2 Watmel Auto-chokes, each 7/6; 
Copex 8.P. H.F. transformer, 5/6; R.I. retroactive 
tuner, 15/-; R.I. anode tuner, 7/6; 2 Magnum barrel 
transformers, No. 3, each 2/6.—Loe, 11, Sussex 
Terrace, Burgess Ifill, Sussex, [6938 


VERYMAN Four Aerial Coil, 12/6; transformer, 
14/-; set. 25/-; 2 H.F. Everyman set of 3, 34/-, 
short: set of 3, 23/-, long; bases, 3/9 set, genuine 
Paxolin and Lewcos Litz used; coils for alt Wireless 
World circuits in stock; Cossor Melody Maker coil, 
6/9, guaranteed true to specification; laboratory test 
given to every coil before leaving our works.—Il. 
Ilacker and Sons, 25, High St., Maidenhead. (6968 


SALT. long and short wave coils for All Wave Four 
(Eddystone), 25/- pair; numerous components 
cheap; stamp for list, or state requirements.— Bartram, 


3, Silcott St., Brightlingsea. {6950 
GRAMOPHONE PICK-UPS. 
RAMOPHONE  Pick-ups.—Transformers, ratio 20 


to 1 for use with all standard types of gramo- 
phone pick-ups; improve quality and greatly increase 


tetul amplification, price 30/-, post free.—Buily, 
Grundy and Barrett, Ltd.. 2, St. Mary’s Passage, 
Cambridge. (6217 


Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt.attention. 


THE WIRELESS WORLD 


No soldering 
No wrong or 
accidental — 


connections 
if you use 


TREBLE-DUTY 
TERMINALS 


and other accessories 


Terminal T2LC. 
Price 4\d. each. 


Terminal T2LN, 
with Plain Top. 
Price 3d. each. 


because the possibility of a wrong 
or accidental connection is prac- 
tically impossible, as Eelex 
Terminals have indicating name 
tops incorporated, in 36 varieties 
+Red,—Black, and in six colours. 


Also by adopting the EELEX 
colour system of connection by 
using coloured terminals, tops, 
plugs, spades and pin, and flex, the 
possibility is further eliminated. 


Eelex insulated coloured 
plugs, spades, and pins 
and eyes, 2d. each, and 
coloured flex, lid. yd. 


' Stocked by all the leading wire- 
+ less dealers. Drop a postcard 
‘ NOW or ‘phone your name and 
| address for List X33, which gives 
: Jull details of all EELEX Wire- 


less Accessories, to: 


ee ee ley 


Er J J.EASTICKsSONS Sif 


Eelex Buildings, Bunhill Row, 
Chiswell Street, London, E.C.1. 


DECEMBER 28TH, 1927. 


Gramophone. Pick-U ps.—Contd. 


ICK-UP. latest, used by 2LO for perfect gramo- 
phone reproduction; £4/4.—Demonstrations daily 

by W. J. Turberville-Crewe, MInst.R.E., 111, Prince's 
Park Av., N.W.11L Speedwell 3792. {6797 


GRAMOPHONE Metors from 22/-: tone arms to 
carry pick-up, from 6/6; list free —Maddison, 2a, 
Ronalds Rd., N.5. - [6908 


; LOUD-SPEAKERS. 
(Q OODMANS Can Give Prompt Delivery of Moving 
Coil Units; the lowest prices consistent with 
highest possible grade workmanship; list MC3 on re- 
quest.— Goodmans, 27, Farringdon 8t., E.C.4. [0089 


BAKER'S SELHURST RADIO for the Best Moving 
Coil Speaker Parts Available; write for parti- 
culars of the new models; the biggest advance yet 
made in moving coil loud-speaker design.—Call at our 
Works, 42, Cherry -Orchard Rd., E. Croydon (main 
line from Victoria, frequent trains, 20 minutes non- 
stop). Works open 7 am. to midnight, including 
Saturdays. : {0101 


FTF You are in London Call and See Goodmans 
Coil Drive and Reed Units before purchasing else 
where.—Goodmans, 27, Farringdon St., E.C.4. {0090 


EED Movements.—Double acting reed movements 
epeciolly designed to operate cone and other 
large diaphragms, extremely sensitive on small input, 
yet capable of enormous volume with sufficient input; 
will work up to a 3ft. cone with ense; no rattle or 
distortion; 27/6 each; fair allowance on Brown A 
earpieces, or Lissenolas and other units in part er- 
change; send stamp for illustrated lists of thesa and 
seamless cones.—Goodmans, 27, Farringdon St., Po 
- [0066 


BAEER'S SELHURST RADIO for the Best Moving 


Coil Speaker Parts Available; write for parti- ` 


culars of the new models; the biggest advance yct 
made in moving coil loud-speaker design.—Cal! at our 
Works, 42, Cherry Orchard Rd, E. Croydon (main 
line from Victoria, frequent trains, 20 mirntes non- 
stop). Works open 7 am. to midnight, including 
Saturdays. [0102 


Cort Drive Units from Stock; the usual high stand 
ard of workmanship associated with the name ot 
Gjoodmans, 27, Farringdon 8t.. E.0.4. (0091 


ONEDOPE Makes Home Constracted Diaphrarcms 
Air-and Damp-proof; tins sufficient for 2 large 
cones, 1/8 post free.—Everyman’s Radio Service, Brent 
St., N.W.4. [5881 


MOVING Coil, as specified by Mr. Haynes, mounted 
on diaphragm flexible leads, with surround of 
rubber, ready to fix to plywood ring; 22/6; delivered 
from stock; other sizes and winding to specification. 
also other parts.—Andrews, below. 


OMPLETE Set of Parts, less woodwork, ready to 

assemble, as specified by Mr. Haynes in Septem- 

ber 28th issue; £5/12/6, plus carriage.— Andrews, 
below. 


Ve all those interested in moving coil loud-s 
in ‘the Midlands, it would be of interest 
to them to hear my speaker on 3 valves, fries 
sufficient volume for the largest households. too 
far away ring up Erdington 203 any time during 
broadcast hours for _ demonstration. — Andrews, 
Hunton House, Hunton Hill, Erdington. salad 


AKER’S SELHURST RADIO for Coil Drive Loud- 
speaker Parts, as described in ” Wireless World,” 
April 13, August 10, and September 28; we manu- 
facture everything at our works, from the pot castings 
to the finished article; we are thus able to sell s 
superior article at a reasonable price; all parts are 
available for inspection; call at our works and judge 
for yourself the superiority of our parts over all 
others available —42, Cherry Orchard Rd., East Croy- 
don Station (20 minutes ‘main line from Victoria 
Station). 
PRARERS SELHURST RADIO for Coil Drive Loud- 
speaxer Parts, described by F. H. Haynes in 
“Wireless World,” September 28. 
AKER'S SELHURST RADIO for Coil Drive 
Speaker Parts.—Quick delivery of magnet units 
with field windings for use with accumulators or D.C 
mains, as required, 
AKcR'S SELHURST RADIO for 2in. 
Coils, lightest made. 
RAMES and Cradles specially constructed to en 
able unit to be assembled in a few minutes with 
out tools, from Baker’s Selhurst Radio; 


peor coil drive speaker parts supplied 
by us are constructed by highly skilled engimeers 


kers 


Moving 


of the best possible materials, as we do not depart 
from specifications given in ‘The Wireless World” 
you ere assured of good results; we manufacture every- 
thing, from the pot castings to the finished article. 
E have received testimonials from al] over the 
country, and also from Belgium, Holland and 
Italy, expressing complete satisfaction with the parts 


and surprise at the wonderful results obtained. 


WE shall be glad to show you all our coil drive 

speaker parts at our works at Croydon ab any 
time.—Bakcr’s Selhurst Radio, 89, Selhurst Rd., South 
Norwood, S.E.25. Works: 42, Cherry Orchard Rd. 
East Croydon. ‘Phone: Thornton Heath 1498. Works 
open 7 a.m. to midnight, including Saturdays. [0109 


A40 


- 


quick delivery. _ 


DECEMBER 28TH, 1927. 


Load-speakers.—Contd. 


OOD Horns.—Iilustrated list of new models ready; 
there’s one for every speaker base and gramo- 
plone attachment.—Maddison, Manufacturer of the 
Allwoodorn, 2a, Ronalds Råd., N.5. [5845 


AKER’'S SELHURST RADIO for the Best Moving 

Coil Speaker Parts Available; write for parti- 
culars of the new models; the biggest advance yet 
made in moving coil loud-speaker design.—Call at our 
Works, 42, Cherry Orchard Rd., E. Croydon (main 
line from Victoriu, frequent trains, 20 minutes uon- 
stop). Works open 7 am. to midnight, including 
Saturdays. {0103 


HE New Goodman Junior Reed Movement: 14/6; 
the finest unit, at anywhere near the price, for 
driving cone and other large disc type speakers; this 
unit should not be confused with converted earpieces 
or gramophone attachments; second only in eficiency 
and pertormance to our double acting reed movement; 
full description in our illustrated liste, free on re- 
quest.—Goodmans, 27, Farringdon St., E.C.4. {0092 


AUGHTON, Wireless Instrument Maker, 88, Vyse 
St., Birmingham. Tel.: Mivyse, Birmingham. 


V AUGHTON.~Coil drive loud-peaker parts; “ Wire- 
less World,” September 28th; made and guaran- 


AUGHTON.—Accurately machined magnet pot cast- 
ing, 22/6; frame, 17/6; moving coil, 7/6. 


AUGHTON.—Brass bobbins, exact to specification, 
5/6; plywood rings, 2/-; ebonised ditto, 2/6. 


AUGHTON -Wire (D.C.C.) for above: 14 8.W.G., 
2/-; 16 8.W.G., 2/2; 18 S.W.G., 2/6; 20 
8.W.G., 2/10; 22 8.W.G., 3/4; 24 SWG., 4/-; 26 
8.W.G., 4/10; -28 8.W.G., 5/6; 30 S8.W.G., 7/3; 34 
8.6.C., 10/2; 38 8.8.C., 17/5 per lb. 


AUGHTON.—Winding of field coils for coil drive 
speakers; quutations on application. 


AUGHTON.—Diaphragms, insulating varnish, tape, 
silk, or any material required for dealin 
BAS: SELHURST RADIO, 42, Cherry Orchard 
Rd., E. Croydon Station (20 minutes’ non-stop 
from Victoria Station).—Inspect the new models now 
available; all parts for moving coil loud-speakers 
easily assembled without tools; prompt deliveries can 
now be given.—Baker’s Selhurst Radio, 89, Selhurst 
Rd., South Norwood, §8.E.25. Works, Croydon. Works 
open 7 a.m. to midnight, including Saturdays. [0108 


IAPHRAGM Dressing, which has stocd the test 
of over 2 years and given universal satistac- 
tion. See you get Dilac. It is not the usual 
amyl acetate 7 celluloid medium; 1/3 and 1/9 per 
jar, post free; bronze, gold, or silver stocked.—Good- 
mans, 27, Farringdon St., E.C.4. [0067 


OIL Drive Loud-speuker Parts to Suit Your Re- 
a quirements; lists free. Mannfactured under the 
personal supervision of W. . Turberville-Crewe, 
M.Inst.R.E., 111, Prince’s Park Av., N.W.11. Speed- 
well 3792. [6796 


OVING Coil.—Complete set of parts, less woodwork, 
'6-volt 1⁄4 amp. winding, £5/10; 6-volt 2 amp. 
winding, £5/7/6; wound for mains, £6.—Below. 


OVING Coil.—Price lists of separate items sent 

on request; terms, cash with order, carriage for- 
ward; all govds supplicd guaranteed to specification of 
F. H. Haynes, * Wireless World,” September, 1927.— 
The W.M.C. Manufacturing Co., 4, Northampton St., 
Birmingham. [6891 


AKER'S SELHURST RADIO for the best Coil 

Driven Loud-speaker Parts at present available; 
all parts can be inspected at the works at any time. 
~—42, Cherry Orchard Rd., E. Croydon (main line from 
Victoria, frequent trains, 20 minutes non-stop). Tel: 
Thornton Heath 1488. Works open 7 a.m. to mid- 
night, including Saturdays. {0110 


XPONENTIAL Horn, folding, as “ Wireless World,” 
November 23rd, complcte set wood parts, cut 
and shaped; 50/-.—Maddison, manufacturer of the 
Allwoodorn, 2a, Ronalis Rd., N.S. Gramophone 
motors and accessories supplied. . [6884 


OIL Drive Loud-speakers.— Pot magnet casting and 
spider, complete with cradic, machined, a well- 
finished engineer’s job, to specification in  W.W.,” Sert. 
28th, pot of best soft grey iron; 37/6 complete; 
field coils for above, wound for any voltage, moving 
coils, plywood rings, etc.; ony, refunded on all parts 
if not perfectly satisfactory; the results obtained on 
speakers made with our components are superb, and 
3 valves will give all the volume required in a large 
room.— Lists free froin Scientific Developinent Co., 51, 
Fishergate, Preston. 'Phone: 1364. (0120 


OUD-SPEAKERS.—This a genuine offer; amazing 
sacrifice; owing to giving up wireless, we are 
offering 50 £4/5 A.J.9. largest loud-speakers, brand 
new, never unpacked, 12 months’ makers’ guarantee, 
for 32/6 each; the Junior model, 37/6 list, for 18/6; 
free on rail, cespatched immediately. on receipt of 
remittance.—Kcene and Co., Bond Bt., Bristol. [6864 


Bese? SELHURST RADIO for the Best Movin 
Coil Speaker Parts Available; write for parti- 
culars of the new models; the biggest advance yet 
made in moving coil loud-speaker design.—Call at our 
Works, 42, Cherry Orchard Rd., E. Croydon (main 
line from Victoria, frequent trains, 20 minutes non- 
stop). Works open 7 am. to midnight, including 
Saturdays. 
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ELECTRADIX 
BARGAINS 


DIX-ONEMETERS are the best Bargain ever offered 
to Radio users. £10 worth of precision, Multi-range, 
Mirror scale, Jewelled Knife-edge Instrument for §5/». 


WE HAVE A WONDERFUL STOCK OF 
RADIO AND SCIENTIFIC APPARATUS. 


Bargain Sale now on. 
MORSE WIRELESS RECORDERS, £7 10s. 


agnificent British work solid brass case, fine finish. 
ahogany case with drawer for tape reel. Cost £30. 

Anode Converters, all sizes -> 
from 120 volts 20 m/a to 4000 
volts 500 m/a. 400 volts 100 
m/a, £4 10s. Charging 
Valve Bargains, B.T.H., 
Cossor, etc,, A.C. to D.C. 
50 m/a at 200 volts to 1,200 - 
volts, cost 35/-, Salo 8/6, ALTERNATORS 70/- 
guaranteed. i 

These are the famous 250 watt 500 cycle Alternators, 
complete with exciter, cost f 

FOR THE EXPERIMENTER’S LAB. Campbell 
Inductometer, £17 10s. Paul's Bridge and Galvo, 
” £9 10s. Res. Units, 2/6. Standard Mfd. Units, from 

i 8+; Wheatstone Bridges, £2 5s., £6 10s. and £10; 
Sullivan Standard Galvo, Scale and Shunt, £15; 
3-range Tinsley Micro Ammeter, read to | micro, full 
scale 500, 60/-; Paul ditto, £5; Gambrell-Onward, 
£4 10s. ; Univ. Shunt Box, 35/-; Lab. Test Res. Box, 
plug, from 30/-; Capacity Bridge, ‘0001 to 10 mfd., 
£8; Marconi B-T Direction Finder, £5 10s. For 
rapid readings use a Megger 1,000 ohms to 10 megs., | 
£15. Get the Best out of your set by using a 

ix-Onemeter and a Wavemeter. 

VOLTMETERS :—500 volts, 50/-; 1,000 volts, £3; 
1,500 volts, £53 2,000 volts, £6; 2,500 volts, £6 10s.; | 
5,000 volts, £7 108.3 Fine 7-range Moving Coil in 

se, B52, quite new, 55/-, worth double. Valve 
Characteristic Test Cabinet, 3 Moving Coil Meters 
on panel 7jin. x 9bin., Socket for test valves, worth 
£10, Sale £4 10s. each. A.C. Testers 108/B2I, 
4 ranges, 120 v., 6 v., 200 m/a. and 4 amps., for 40-100 
cycle mains, cheap at 45/-. 4-Range Westons, 2} in., 
dial 0-6 a., 0-24 m.a., 0-120 m.a., 0-240 m/v. Cost £4. 
Sale 40/-. Ferranti Laboratory Sets, mov.-coil, mirror 
scale, knife pointer, 5 ranges, Millivolts to 250 volts, 
1410 Milliamperes to 25 amperes, and all between. 
H lf-price £5 10s. 

THERMO AMMETERS by Paul, Weston Turner & 
Co.,in rangesfrom 100 m/ato3amps.,75/-each. Silver- 
town Galvo, 12/6 and 15/- ; ditto, cost £12, Sale 40/-. | 
STRUMENTS. All ranges at low prices. Sma 
flush panel, 20 m/a., to 500 m/a., 6 amps, 120 volts, 
C.3-15-0-15 amps. 15/+3 2-range voltmeters, 6and 20v. 
pocket and panel, 9/63 Moving coil panel Precision 
meters, 15/-, 17/6 and 22/8; 3-:ange milliammeters, 
7/63 Portable and panel, all ranges in volts and amps. 

RK S - 10 in. Marconi Coils, £7; Cox 
-ray, £10: 2 in. Sterling, 15/-; 1 in. Coils, 5/-; | 
iathermy | K.W. 100 v. D.C. to 10,000 v. A.C. £15. 

WAVEMETERS. Reduced prices. Calibrated 
Sullivans to N.P.L. standard. Hi 
cost metres, 35/- B. 1, 
Townsend, 35/-; B.B.C. “Townsend,” '280/1,600 
metres, 50/- 3 L.R. Townsend, 120/4,000 metres, £4: 
Ondia Wavemeter (for metres), £3 10s. 
Heterodynes, with calib. valve, 150/3,000 metres, 
£4 10s. Original cost £15, and all guaranteed. 

H.T. GENERATORS, all sizes from 2 K.W. N 


. Newton 
2,500 volts on bedplate, £45, to Evershed belt drive 
Megger 800 volt 60 m/a Generator, £6. T. 
Megger Hand, 600/1,000 volt, in wood case, £4 10 

DIXON DISTANT CONTROL for Vaives. On 
and off any distance. Uses no current. Polished 
Oak Case, 15/-; Bronze Watertight, 17/6. 

MAINS UNITS. The DIX D.C. 1928 Model with 
output meter gives any voltage from D.C. mains; 
3 taps, 40/-. ; ectifying H.T. Unit with 

ntrol Knob and 3 Taps, £4 10s. 

1 POWER TRANSFORMERS. 220 volts to 3, 5, or 

8 volts, 12/6. To 20 volts, 14/6. Double wound tor 

„ from . mains, 220 volts, two centre tap 


- secondaries for H.T., 20 mia, 25/- each; 50 m/a, 
vue each, f l 
ELECTRIC TABLE PROJECTORS on Swivel 


Stand. un y, focussing ine Lenses, 4 ft. 
picture at 10 ft. Socket cord and plug for 220 volts, 
Cost £4, Price 25/- and 30/-. 100 watt focus lamp, 9/-. 
THE VIOLINA LOUD SPEAKER DE LUXE 
CABINET gives wonderful reproduction over the 
completetonal range. Beautifully polished mahogany. 
Price, complete with Viola producer and cord, 25/-. 


ELECTRADIX RADIOS, 


218, Upper Thames Street, London, E.C.4 
~ Telephone: City 0191. 
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Loud-speakers.—Contd. 


OUD-SPEAKERS Exchanged.—We allow one-third 
of price you paid against the purchase of any 
make of new loud-speaker costing at least double tha . 
amount we allow.—Rodwell, 14, Railway Approach, 
London Bridge, S.E.1. {0117 


BAEERS SELHURST RADIO for the Best Moving 
Coil Speaker Parts Available; write for parti- 
culars of the new models; the biggest advance yet 
made in moving coil loud-speaker design.—Call at our 
Works, 42, Cherry Orchard Rd., E. Croydon (main 
line from Victoria, frequent trains, 20 minutes non- 
stop) Works open 7 a.m. to midnight, including 
Saturdays. [0105 


ORTEXION Pot Magnets, moving coils, nnd 
mounting castings.—Kirby (Wimbledon), Ltd., 
72, Merton Rd., 8.W.19. Tel: Wimbledon 2814. 


DELIVERIES from Stock. 


OIL Drive Speaker Parts; pot magnets wound to 

apy voltage; saturation of pots at minimum con- 

sumption. Moving coils; the lightest and most robust, 
wound to any rosistance. 


ALUMINIUM Castings, by which the whole can 
be mounted and centred in a few minutes: uc 
spider support required. 


VY ORTEXION Pot Magnets are cast from the finest 
Soft Grey lLron, and are designed to concentrate 
the flux through the moving coil, giving the highest 
efficiency of output for input. 


ORTEXION Parts are made and guaranteed ty 
Kirby (Wimbledon), Ltd., 72, Merton Rd., 
8.W.19. Tel: Wimbledon 2814. 


A®’ We Make all these parts Throughout, from the 
raw material to the finished article, we are able 
to offer the scientifically correct pot magnet. 


HE effect is that this Speaker can be worked from 
a two-valve set and ample volume is obtained tor 
an ordinary room, 


pot Magnets Supplied, wound or unwound. 


ORTEXION Pot Magnets, moving coils, and 
mounting castings.~Kirby (Wimbledon), Ltd., 
72, Merton Rd., S.W.19. -Tel.s Wimbledon 2814 


[€387 

BAKER'S SELHURST RADIO for the Best Moving 
Coil Speaker Parts Available; write for parti- 
culars of the new models; the biggest advance yet 
made in moving coil loud-speaker design.—Call at our 
Works, 42, Cherry Orchard Rd., E. Croydon (main 
line from Victoria, frequent trains, 20 minutes non- 
stop). Works open 7 a.m. to midnight, including 
Saturdays. (0106 


AGNET Pot Casting, 10/-; machined, 17/6; 

covers, 7/-:; brass bobbins, 5/-;. plywood rings, 
2/-; mooring coila, 6/6; cone record paper, 6d.; square 
kid, 2/-; coils wound for any voltage; boring, turning, 
screwcutting; established 1896.—W. Bygrave and Sons, 
Inventors, Model Makers, Engineers and Electricians, 
Birmingham. ‘Phone: Central 3700. [6920 


EPAIRS.—3 months guarantee accompanies every 
repair; any make of loud-speuker repaired and 
maximum efficiency attained; 4/-, post free; don’t 
discard if burnt out; terms to trade.—Transform, 
214, High St., Colliers Wood, S.W.19. (New address.’ 
(0084 
BAKER'S SELHURST RADIO for Moving Coil 
Loud-speaker Parts; write for particulars of the 
new models now available; the biggest advance yet 
made in moving coil loud-speaker design; more 
efficient and of better finish to any others available 
at the present time; an inspection at our Works, 42, 
Cherry Orchard Rd., E. Oroydon (main line from 
Victoria, frequent trains, 20 minutes non-stop), will 
immediately convince. Works open 7 a.m. to midnight, 
including Saturdays. : 


POOH ELECTRICAL . SOCIETY.—Largest selec- 
tion of speakers in stock; from 7/11 upwards, 


POOH ELECTRICAL SOCIETY.—Take two or 
threo speakers home to try out. Retain one 
most suitable. 


POCH ELECTRICAL SOCIETY.—Speakers by đe- 
ferred payments; all gvod makes to £45.—53, 
Gracechurch 8t., E.0.3. [6970 


BULLPHONE Nightingale Loud-speaker, swan neck, 
brand new; 30/-, post free.—H. McLachlan, 94, 
Wellington Rd., Holloway, N.7. (6949 


NEW Ormond Cone Loud-speaker, worth £3/3, in 
perfect condition; accept 48/-.-—Box 4724, c/o 
The Wireless World. [6946 


NEW Sterling Senior Magnavox Moving Coil 
Loud-speaker, perfect and complete; price 
£4/10, suitable, if desired, for hornless large dia- 
phragm or exponental horno.—63, Tyrwhitt Rd., St. 
John's, 3.5.4. ~.. [6940 


AKER'S SELHURST RADIO Moving Coil Loud 
speaker Parts are more efficient than any others 

an inspection of all parts at the works.—42, Cherr: 
Orchard Rd., East Croydon, will immediately con 
vince: write for particulars.—Baker’s, Selhurst Radio 
89, Selhurst Rd., South Norwood, 8.E.25. Works: 
East Croydon (main line from Victoria, frequent train: 
20 minutes non-stop). Tel.: Thornton Heath 148.3 
Works open 7 a.m. to midnight, including A 

Q1 


Advertisements for “ The: Wireless World ” are only accepted from firms we believe to be thoroughly reliable. 
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at = Price of 


Dry Batteries 


For | or 2 Valves, 25/- 


Direct Current Mains 


For | to 4 Valves, 35/- 


Direct Current Mains 


Each one contains special 
earthing condenser. Other 


Models both for D.C and 
Alternating Mains All fully 
guaranteed. Ask for list 


Philipson & Co. Ltd., 
Astley Bridge, BOLTON. 


“Safety Bolton.” 


Built upon 
an alumini- 
um base which 
carmies a special 
spring slider, 
making a positive 
contact with 
resistance element, 
which is removable, 
and can be replaced with 
others of different value. 
It is very compact, and can 
be put near to valve holders, 
thereby reducing wiring—a 
desirable feature in modern 
Radio Receivers. 


A. LAMPLUGH LTD., King’s Road, Tyseley, BIRMINGHAM. 
Re presentatiws for London and Southern Counties :—G, C. Shore & Cow 


Est. over 50 years. 


Telegrams: ‘Phone : 


the 


LAMPIUGH 
ar RADIO 


‘*LAMP-LOO*’ 


2-, Newman Strect, Oxford Street, W.1. 


Mention of “ The Wireless World,” when writing to advertisers, will ensure Spomedieiite. °° ° -" quar attention. 


2038 Bolton. 


N4 VARO -FIX 


® RHEOSTAT 


2, 6, 15 or 
30 Ohms. 


1/2 


EACH. 


VALVES, 
QGCREEN ED Grid Valves 


HE A.P. 412 §.G. for non-neutralised H.F. amplifi- 
cution super R.C. amplification, and anode bend 
rectification: this is the only S.G. valve with a triple 
purpose; amplification factor 110, standard 4-pin 
base; write to-day for full data of all the A.P. 4 
clectrode valves. See Aneloy advertisement, page 32, 
Dec. 14.—Aneloy Eroducts, 36, Hindmans Rd., E. 
Dulwich, London, S.E.2 [5589 


WIRE. 


WIRE of any size or kind from Vaughton, 88, 
(6438 | 


Vyse St., Birmingham. 


CHARGERS AND ELIMINATORS. 


RPO De Luxe D.C High Tension Eliminators, 6 
tappings for 1 to 6-valve receivers, 
cases; 60/-; guaranteed 6 months. 


RPO Binocular Smoothing Chokes, laminated core, 
most efficient; 15/-. 


F Gai Resistance, tapped 10 points, 10,000 ohms, 
for 230 volts mains; 6/-.—Arnold Pochin and 
Bros., Trafford Park, Manchester. [6597 


Ht Battery Eliminators, transformers for U4 or 
other rectifying valves, from 12/6; choke coils 
from 12/-.—Send Requirements to Electro Supplies 
Co., 14, Springfield Rd., Kingston-on-Thames, (6921 


VPOCH ELECTRICAL SOCIETY.—Why bother 
with batteries? Consult our experts free about 
an eliminator. 


ene ELECTRICAL 
of ER and 


E 
E. 3 


SITLLIPS' Rectifier.—200-220 volts, 50 periods, 
100-110 volts, 50 periods, charging 2-,. 4- or 6- 

volt batteries at 1-3 amps.; owner changed supply; 
only used once, perfect condition; £3/5 each.—Box 
4746, c/o The Wireless World. [6973 


HE Perfecta Power Unit, DC., 200-250 volts, 
tappings, 30 to 180 volts, suitable 1 to 5 valves, 
mahogany or oak cabinet, a perfect power unit at a 
reasonable price; 50/-; satisfaction or money re- 
funded; 12 months’ guarantec; trade supplied.—H. 
Hacker and Sons, 25, High St., Maidenhead. [6967 


chaurgers.—53, 


COMPONENTS ETC., FOR SALE. 


ELLING-LEE Panel Fittings are designed to give 
an expert finish to any home-constructed set; cata- 
logue post free.—Belling and Lee, Ltd., Queensway 
Works, Ponders End, Middlesex. (0018 


EED Movements.—Double acting reed movements 
specially designed to operate cone and other 
large diaphragms, extremely sensitive on smal! iuput, 
yet capable of enormous volume with sufficient input; 
will work up to a 3ft. cone with ease, no rattle or 
distortion; 27/6 each; fair allowance on Brown A 
earpieces, or Lissenolas and other units in part ex- 
change; send stamp tor illustrated list of these and 
seamlesz coves.—Goodmans, 27, Farringdon St., arene 
04 

ANTALUM.—Tantalum metal sheet for A.C. rec- 
tifiers, tungsten, molybdenum, selenium, woods, 
metal, crystals. —HBlackwell’s Metallurgical Works, 
Liverpool. (5745 


A EON Valve Holders are the finest value in 
4\ British made components; model H antimicro- 
phonic, 1/6 each. 


RID Leak Holders for 
_ Mounting, Bakelite mouldings with adjustable 
springs, fitted terminals, Aermonic No. 1; 1/-. 


NGLE Bending Pliers, Acrmonic: one nip of the 
jaws bends wire to a right angle, indispensable 
for workmanlike wiring; price 2/- each. 


Q ORT Wave Sets for any position where efficiency 
is the first consideration ; the ideal valve holder 
is the “ Aermonic ” model K, “low loss and anti-micro- 
phonic; 2/3 each. 


RID Leak Clip for Mounting Direct on the Wires, 
Aermonic No. 2; 4d.; if your dealer does not 
stock, write for free list to the manufacturers.—James 
Christie and Sons, Ltd., West St., Shetteld. (0078 


{VERYMAN Coils, exact to specification, 
15/- each; All wave (May 11th), 
pair; regional ‘low wave, 32/-; 
bases, 5/- pair; 


UE Everyman Coils, 12/- each, bases 1/6 each, 
set of 6 coils and 2 bascs, 72 |e. —Jennens. 


QCREENS and Boxes for all Everyman Receivers.— 


Vertical or Horizontal 


with base, 42]- 
long wave, 46/- pair; 


Jennens. | 
ITZ Wire, 27/42 (Lewcos), 70 turns 4/8.— 
Jennens. 
PACERS grooved with ecrews, 8 aerial or anode, | 
1/-; All-wave,-6 short 1/-, 12. long 2/6.— 
Jennens. 
UBES, genuine Mikapac, 3in.x3'4in., one 1/6, 


two 2/6, three 3/6; Cossor Melody-maker, 7in.x 


4in., 2/6.—Jennens. 
OSSOR Melody-maker Coils; 7/-.—Jennens, 
Radio, Jennens Row, Birmingham, [0075 


mahogany | 


SOCIETY.—Largest variety | 
Gracechurch | 
[6972 


3-4-5, | 


| mmm C. J). Mi. TT 


10. 


quality three, 16/-.—Jennings, below. | 


NOTHING IS LEFT TO CHANCE 
in the design of C.D.M. components. Every 
item is well thought out and manufactured 
under true scientific principles. 


Patent No. £75800. 


C.D.M. FIXED MICA CONDENSERS - 


have Bakelite cases fitted with two convenient ised 
terminals and solder tags. One hole w and each 
condenser is tested and guaranteed to be r to 


within 5%. 
QUALITY TELLS ! 
00005 to 002- - = - =a Ba 
0025 to 006- - - - - 2/6 },° 
‘01 - = se 


Grid Goddanser Pei 2 meg. leak- 2/6 h 
C.D.M. H.F. Choke, finest made - 5/6 & 


= r . ae (3 
If your dealer does not stock, write direct to) tke - 
sole manufa turer: 


C. D. MELHUISH, 


(Late Director and Works Manager Watmel Wireless Co. 


“ey : 


8, Gt. Sutton St., Goswell Road, E.C.1. ` 
"Phone : Clerkenwell 7494. 
Send for catalogue of our guaranteed produets. 


Tvanstormeyr 


tyoubles banished 


Brownie Transformers are guaranteed 100° 
British. Made from the very finest materials, 
the characteristics and performance are equal 
to those of transformers costing twice the 
price. Ensure perfect tone and quality—by 
building a Brownie Popular Transformer into 
your set. Write to Department € for our 
new free booklet “ Wireless without Worry.” 


Construc d with 
special lañ 
soft iron feld 
noe 3 with 
e ħnesti ty 
British fag 
Enamelled wire. 
Totally enclosed 


in moulded ase. 


96 


The BROWNIE WIRELESS COMPANY (G. B), LTD 
| Nelson St. Works, Mornington Nelson St Works, Mornington Crescent, Laadsa, A.W) 


Address : 
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ADVERTISEMENTS. 


Components, Etc., for Sale.—Contd. 


ESISTANCE Capacity Coupling Units.—First 
stage, Anode R, .5 meg., second stage, anode R, 

2 megs., both stages: grid leak, 5 megs; condenser, 
.001 mfd; Pye anti-microphonic valve-lholder, mounted 
on erinoid base; 7/6 cash, 8/6 cod—C H. Pr. 
Nutter, F.R.A., Radio Corner, 243, Sellurst Rd., South 
Norwood, §.E.25. [6134 


EST British Ebonite Panels, guaranteed highest 

resistance: Melody Maker, 21x7x%gein. drilled, 
mat, 4/6; polished, 6/-; %4in. mat, 6/-; Nelson panel, 
21x7xKWein., mat drilled, 4/6; polished, 6/-; Min. 
mat, 6/-; terminal strips, 21x2 or 1'4in., 1/3; drilled, 
1/9; 12x7x%ein. mat, 3/-; polished, 4/-; terminal 
strip, 9d.; other sizes, sin., 4/-; Min.. 5/-- per 
square ft.; post free, c.o.d.; my Bargain Budget, 2d. 
stamp.—Garper's Mail Order Dept. W., Burton-on- 
Trent. {0099 


CREEN Boxes of Every Description, planished 
) copper or aluminium; 2 H.F. Everyman, copper 
screen box, 15/- each, post free; cash with order; the 
Newall metal cabinets for all types of receiving sets; 


A 
H.F. CHOKE 
CONDENSER 


are two of the many components 
from the extensive TRIX range. 
From the point of finish and all 
round efficiency these two models 


leave nothing to be desired. And prices for above on application.—’Phone: No. 1148, 
both have been thoroughly tested Rigby and Woolfenden, Sheet Metal Workers, Roch- 
before and since their introduction. dale. [6655 


THE H.F. CHOKE 


is the right Choke for every circuit, 
and is designed to give the utmost 
efficiency on both high and low 
wave lengths. Can be mounted 
horizontally or vertically. Copy 
of Faraday House Report with 
every Choke sold. Neat and com- 
pact with highly plated parts. 


Price 5/6 each. 
The Log Condenser 


was tested by J. H. Reyner, B.Sc. 
and the parade’ House Testing 
Laboratories. uaranteed 100% 
efficiency. pies of reports and 
cuives by the above authorities 
with every noe Ball 


FE XPERIMENTER'S Surplus for sale.— Receiving and 
transmitting components; write for lists; appro- 
val as per ‘'‘ Wireless World ” system.—Apply by letter 
only, lI. Dobing-Blackett, The Grange, Norton-on- 
Tees. (6760 


LEARANCE.—Components, new and_ second-hand, 
at exceptional prices; send postcard for list and 
mention clearance.—Ellis Nicholls and Co., 132, Cale- 
don Rd., East Ham, London. [6894 


URNDEPT Surplus Goods Deleted from Catalogue. 
—2-way and 3-way coilholders (patent geared), 
§/11 each; rheostats, 1.5 ohms, for 3 valves, 1/3: 
.0002 condensers, s telephone transformers, 6/11 
each; Peter Pan oud-speakers, 12/11; micrometer 
erystal detectors, 1/11 each; hot wire ammeters, 
0-1.5 amps., 8/11 cach; super vernier dials, 7 to 1 
ratio, model A 3/11, model B 5/11; vernier condensers 
for panel mounting. 1/6; all new and_perfect goods.— 
Rodwell, 14, Railway Approach, London Bridge, 


; i S.E.1; 31, Walbrook, E.C.4; Waterloo Station (main 
bearing. ‘000 : entrance), 8.F.1; 785a, Commercial Rd. E.14; 56, 
Price 7/9 each. The Mall, Ealing, W.5 [0114 

ERIC J. LEVER VERYMAN Fonr Coils, complete with base: aerial, 

(TRIX) LTD., 15/-; transformers, 15/-; 28/- set.—Below. 

33, Clerkenwell Green, a Everyman Four Coils: B.B.O., set of three, 

E.C.1, and Branches. 36/9; 5XX, set of three, 24/-; eet of three 
Telephone: Clerkenwell 3014 5 oe Bie. copper screening boxes, highly polished, 

-.—Below. 


OSSOR Melody Maler Coils, 7/6 each; all above ex 
_ stock.—Obtainable all dealers or Stone Manufac- 
turing Co., 108-9, Great Saffron Hill, London, E.C.1. 


[0068 
T RADERS.—Get your supplies from the cheapest 
house in the trade; Corsor Melody coils, 5/- re- 


tail; loud-speakers you really can sell quick; write 
to-day for list; traders only.—Dept. «a Perseus 
Radio, Burton-on-Trent. [0118 
C08sor Melody Coils, 4/11 post 6d.; full tone 


cone speaker, 25/-, post free, size 14in., beauti- 
fully decorated; _@ real good New Year's gift; also 
horn speaker, 13in. high, 714'r flare, 3ít. 6in. braided 
cord, mellow tone on 2, 3 or 4 valves, adjustable 
volume control, 10/6, post free; ask for my bargain 
list.—Garner’s Mail Order Dept W.. Burton-on-Trent. 
(0119 


1.000 olm Guaranteed ’Phone Bobbins for Gramo- 

phone Pickup, described in December 7th issue; 
1/- each, post free.—Leeds Wireless Repair Service, 
5, Boston Place, Green Rd., Leeds. [6904 


EPAIRS.—3 months’ guarantee accompanies every 
repair; apy make of L.F. transformer, head- 
phones, or lond-speuker repaired and maximum efficiency 
attained; 4/-, post free: don’t discard if burnt out; 
terms to trade.—Transform, 214, High St., Colliers 
Wood, S.W.19. (New address). (0083 


Ay Pock ELECTRICAL SOCIETY.—All_ etandard 
lines and best foreign components in stock; mail 
orders despatched same day. 
POCH ELECTRICAL SOCIETY.—Constructors’ 
requirements specially catered for; let us quote 


are guaranteed 


ThePolarCoilUnit 


The smallest and most efficient coil unit on the 
market. Twelve coils of uniform size available. 
Wavelengths 170to4,720 metres. FitsStandard 
gett, 4-pin valvesockets. Extreme 
delicacy of tuning. Unit 
consisting of carrier and two 
sæ interchangeable coils, 


- for your kit. 
2 POCH ELECTRICAL SOCIETY.—Buy your Epoch 
Paesi T and be safe. Guaranteed gocds only stocked, 
Carrier an “eo Fr ocH ELECTRIOAL SOCIETY.—Il’arts for all 
Coils - - - - 9/- Wireless Press circuits at lowest prices. 
Coils - - 3/- each POCH ELECTRICAL SOCIETY.—Bring your old 


components in part exchange for new ones. 


POCH ELECTRICAL SOCIETY.—Repairs, re-wir- 
ing, modernising, etc., carried out by real ex- 
perts. 
POCH ELECTRICAL SOCIETY.—Consult our ex- 
perts upon your problems; no charge or obliga- 


Carriers - 3/- each 


Full wavelength table of 
all British and over 70 
Foreign stations on application 


Your dealer will show you 


this Component. tion. 


Frock RLEcTRICAL SOCIETY.—Our experts 


will guide you in the economical choice of parts 
for any circuit. Cirouits free. 


Wingro ers, Ltd 


CHAMBERS, » LONDON, W.C.2 8 POCH ELECTRICAL SOCIETY, Ltd., 53, Grace 
SOLAR WORKS, sofa spani LIVERPOOL 5 church 8t., E.C.3. ll, write, or ‘’phone Royal 
qeanchester, N Meweastie-en-Tyne § f| 8570 (near Monument Station). 
° POCH ELECTRICAL SOOIETY.—New branch 
apononcopesonsorocoocnoonnoconognosonntoosoes 41, Cannon $t., Maachester. Tel; City 5815. 
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DON'T KEEP ON BUYING X 
DIFFERENT CABINETS FOR < 
EVERY SET YOU MAKE! wy 


Purchase an “A.B.” Cabinet right away S 
and save money. You will then have a 
Cabinet for all time which will house 
any set you may have or may make in 
the future. 


New model now ready, extra stoutly 
constructed in solid oak throughout, 
detachable double doors (with special 
hinges) fitted to both upper and lower 
compartments, which measure 8}” in 


height. 
Hinged back facilitates adjustments, etc. 
PRICE 
£5 .5.,0 
With base- 


board 9}”* deep. 


Packed and 
delivered free in 
Great Britain. 


Stands 3 ft. high 
by 2 ft. 9 in. 


Adjustable panel 

ends permit up 

to 26" x 8” being 
fitted. 


Standardised in Jacobean Oak, polished dark brown 
Gnish—other sizes and types to order. 


G. E. AMBATIELO & Co. Ltd., 
AMBATIELO HOUSE, i 


FARRINGDON ROAD 
(at the junction of Clerkenwell Road), 


e = = 


NAAN AA AAAAA AAA AAAI 


VV NNN NAM AN NN ANNAN NN NAN NBN NS MN AN NN NN NANA 


VAM NNN NNN NRA A AN NNN AN NN NNN NN NNN HN NS 


> 


Proof of its 
excellence 


Terminal Stri 
Cossor 
Melody Maker 
Receiver 


Panel (in black) - - - - 
» (mahogany grained) - 
Terminal Strip - 2/= 


Get them from your Dealer 


American Hard Rubber Co. (Brit.) Ltd., 
13a, Fore Street, London, E.C.2. 


9/3 
11/6 


CA) 1326. 
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Components, Etc., for Sale.—Contd. 


RBO Marconiphone regenerating units, all 


Foe Sale, 
wavelengths, all new and perfect; 1/3 each, 2 for 
AD! FOR PURITY 
OF RECEPTION 


2/3. 3 for 3/-, post free; quick delivery.—D. Jones, 
4, Sun Row, Greenman St., Essex Rd., London, N. 
{6975 
OR Sale, limited number only, Marconiphone range 
blocks, all wave lengths, all new, complete with 
coils; 9d. each, 3 for 2/-, post free. l 
CARBORUNDUM STABILISING 
DETECTOR UNIT. 
tory 


ICKEL-PLATED Watch Type Amp-meters, with 
lead, all new, 0-35, 2/- cach, post free; polar 
cam vernier 3-coil holder, all new, 1/9 post free.— 
D. Jones, 4, Sun Row, Greenman St., Essex Rd., Lon- 
don, N. (6974 


AMBRIDGE and PAUL Unipivot Micro-ammeter, 
A.C. and D.C. scales, one shunt reading milli- 
amps, perfect condition, £7; Wheatstone bridge, large 
four-dial switch pattern measuring .001 ohm to 100 
megohms, manganin coils, lamp stand and scale, bat- 
tery and galvo. keys, mirror galvanometer, A and M 
universal shunt, laboratory outfit, £12 the lot; P.O. 
transmitting key, 15/-; Amplion loud-speaker attach- 
ment for gramophone, 15/-.—47, Kirkdale, Sydenham, if 
S.E.26. [6966 : 


MOM ICHAEL Super Heterodyne Kit, £2/10; set 
of 3 Burndept matched superhet transformers, ; 


£2, sll as new; deposit.—Box 4744, c/o The Wirclexs 
World. (6962 

and METHODS 
of TUNING. 


The most satisfa-« 
method of rectification. No 
cat’s whisker, gives crystal 
clear tones and will not 
burn out. 

Price complete 12/11 


i 
iE 
i: 
a 
4 
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CARBORUNDUM RESISTANCE = 
CAPACITY COUPLING UNIT. s 


A unique form of R.C. Coupling. 
Resistances made of solid rods 
of Carborundum. Unbreakable, 
will not burn out, no capacity 
effects. Price 8/6, 


Grid Leaks and Anode Resis“ 
tances, all standard values: 


Price each 2/6, 


URPLUS.—Ormond dual .0005, 12/-; Varley H.F. 
choke, 3/6; Varley 250,000 ohms resistance, 3/6; 

2 Keystone neutralising condensers, 2/6 each; all per- 
fect, as new, and practically unused; £1 the lot.—Box 
4738, c/o The Wireless World. £6954 


XPERIMENTERS’ Surplus.—Condensers, sq. law, 
i THE GARRO ee CO. LTD. Bowyer-Lowe .0005 vernier, 4/-; double .0003 

ESTER. 8/-; Wooton .003 vernier, new, 4/-; Utility .0005 
vernier, 3/-; Ericcson microphone, hand, 10/-; L.F. 
transformers, R.1, 10/-; Peto-Scott, 5/-; Burndept, 5/-; 
write for full list.—Below. 


EW Morse Recording Outfit, Siemens inker, 
Weston Relay, Marconi condensers, etc.; cost 
£14, best offer over £4 secures.—Below. 


A ee eee J.T. Gencrator, brand new, up to 
1,000 volts D.C.; cost £12, best offer over £4 
sccures.—Nash, ‘Treeton,” Epsom Rd., Guildford. 
[6952 
UPER ` Heterodyne Parts.—Gecophone_ set, in- 
cluding two oscillator couplers (long and 
medium waves), and supersonic royalty licence, £5/5; 
frame aerial, 30/-; Ormond Triple Gang condenser. and 
slow motion dial, 30/-; Western Electric Kone loud- 
speaker, £3/15.—Box 4714, c/o The Wireless None 
TE Deckorem Slow Motion Control Dispenses with 
Gears, ete., and eliminates back-lash; the metal 
dial is of handsome appearance and acts as an effec- 
tive shield for tuning, preventing hand-capacity; sup- 
plied in various finishes, for use with Win, shafts; 
price 4/6; 4 catalogues free from A. F. Bulgin and 
Co., 8-10-11, Cursitor St., Chancery Lane, ace 
A Tee Surplus Components, in excellent con- 
dition, almost new: Ormond Triplegang conden- 


By W. JAMES. 


VERY useful manual 
giving the maximum 

of information on the sub- 
ject. Following a simple 
. explanation of the princi- 
ples of wireless, the author 
discusses the many methods 
of tuning circuits, with 


EDUCATIONAL CATALOGUE 


76 pages on Art Paper, with a 2-colour cover. 
aod coutuining:— 130 illuatrations, 259 in" 
struments. components and accessories de 
A tailed. An &-page article, “ Getting the Most 
out of Radio,” of interest to every 
wirelers man, Articles on every 
aspect of Radio. Guide to best cjr- 
cuits, books, periodicals, receivers. 


From CLAUDE LYONS, Lth, 
76, Old Hall Street, 
LIVERPOOL. 
potentiometer, 5/-; 


ser, £1; IJgranic 50,000 ohm. 
muzzlephone L.F. transformer, 5/-.—Box 4710, © lo ; 
The Wireless World. [6939 explanations of spade, 


NE New Finston S.P.IIL.F. Transformer, low wave, 
4/6; 100-volt Exide H.T. accumulator, nearly 
new, 35/-, or nearest.—Acraman 722, Chester Rd., 
Stretford, Manchester. [6937 


condenser and variometer 
tuning. Other chapters 


He than slightly cheaper 
British and Better pore creas 
lee ae =.= You do get full value from 

HBSS Typ B.B.C. Batteries. 
Reliability with ultimate 


registered 


MISCELLANEOUS. 


ASY Payments.—We supply, by easy payments, 
components, accessories and sets, any make; 10% 


down, balance spread over 10 months.—Send list of 
requirements to London Radio Supply Co.. 11, Oat 
Lane, London, L.C.2. 


[0097 


TE Wireless Doctor Will Call (London and Home 
Counties) and Cure Your Set; Wireless Association 
repairer; sets installed, maintained, and 


` treatin detail of the choice, 
construction and design of 
coils, and give particulars 
as to size of coil required, 
the best shape, size of 


wire, type of insulation, 
and special uses of “the 


brought up to date; loud-speakers, gramophone pick-ups, 
and ELT. eliminators demonstrated anywhere in London. 
—Alexander Black, 2a, Woodville Grove, N.16. Clissold 
3687 and Victuria 6215. [3841 


T + 
Vi na a JÆ} economy too. 
ae This is our CABINET 


TYPE with full size coils, 


perfect insulation, highest 
cfhciency. Best materials 
only used. 


TS Tapped 5, 10, 15, 30, 45, 60 


100 VOLTs Tapped every 15 Volts 
(All Carriage Paid). 


There are many uses 
jor these No. 1 W 4} volt Batteries— 


Standard Pocket Lamp Size. Patent 
Spiral Wire Terminals and Wander 
Plug Sockets. Permanent connec- 
tions without soldering, Illustraticn - 
shows how to connect iq serics. 


one A 


Pe 


and A.M.I.R.E.), 
W.C.2. 


ADIO Doctor.—Everyman Four and Solodyne ex- 
pert.—Morley, 18, Grangemill Rd., cals gg 
9 


PATENT AGENTS. 


ATENTS and Trade Marks, British and foreign.— 

Gee and Co. (H. T. P. Gee, Member R.S.G.B. 
51-52, Chancery Lane, London, 
‘Phone: JIolboro 1525. {0001 


REPAIRS. 


HREE Months’ Guarantee Accompanies Every. Re 
pair; any wake of LF. transformer, headphones, 


various coils, 


Price 2/6 net. 
By Post 2/10. 


From leading booksellers or 
divect from the Publishers: 


ILIFFE & SONS LIMITED, 


Build up the voltage you need. Ti- 


Per doz. with nine. Carr. Paid or loud-speaker repaired aud maximum efficiency at- 


tained; 4/-, post free: don't discard if burnt out; Dorset House, Tudor Street, 


; ‘Ere ag Ray 


“4 


We eupply all standard types ans voltages, $ terms to trade.—Transform, 214, High St, Colliers LONDON 
Write for Details Slade at our Watforu Worka. x i Wood, §.W.19. (New address.) (0011 W.W.3: E< i 
BRITISH BATTERY Co. LTD. OUD-SPEAKERS. headphones, guaranteed repairs, ji i 
toe hens Walin. ® ° aay ee ae Eyre, sree und: nomingni a and 
adjuste y_ experts, best materials only used; st 
Clarendon Road, Watford, Herts. free, 4/-.—Howell, 42, Fotheringham Ra., Enfield, 
Middlesex. [£948 . : 
Mention of “ The Wireless World,” when writing to advertisers, will ensure prompt attention. i A44 


— + 


DECEMBER 25TH, 1927. THE WIRELESS WORLD = _ ADVERTISEMENTS. 17 
66 M R 99 


: ` Repairs.— Contd. 


Wireless World, E {6961 


METERS. 0-750yv., 0-50 m.a., 0-100 m.a., micro- 
phone transformer, two .001 tixed condensers, 
tested 2,000, must be perfect order; moderate price.— 
Box 4739, c/o The Wirelss World. [6955 


WASTED, Voltron Panasonic loud-speaker.—Hud- 
son, Welford House, 8, Victoria Av., S 


EPAIRS Returned Post Free, and to ensure eatis- S.L.F. 
faction send remittance atter approval of salue. 
ee —Leeds Wireless Repair Service. CONDENSER 
: i OUD-SPEAKERS, headphones rewound to any rce- A reliable and efficient com 
A.C. MAINS nas L sistance and remagnetised, 3/-; transformers re- denser occupying minimum 
: a wound, 4/-; sets constructed and overhauled, work faa a Re ey 
H T SUPPLY enoronteed “I rds Wireless Repair ‘Service, 5, Boston u Selh Modi 
' ; ; ‘lace, Gre 3 : ai 
oe ce, Green Rd., Leed [ ae Fully tested and quarante-d. 
a z. : Put one in your next 
for — | WANTED. 5 sett 
MULTI - VALVE SETS OLVERN Selector .0005 Condensers, also set Sickles 
: coils suitable Roberts Retlex.—Box 4743, c/o The 


‘C003...... 4/9 ‘0005...... S/- 
"4° Knob aad Dial . -- - l- exstra . 
Trade Supplied. 
M. RAYBOULD,  3,.58%,, 2023 
e 9 Featherstone 8t., E.C.L 


EASY PAYMENTS 


We supply for 10% down (balance in 10 monthly payments), 
apparatus of the following brands :— 


BRANDES LISSEN OLDHAM DUBILIER 

McMICHAEL EVERREADY BENJAMIN LOTUS 

HART 8.G. BROWN FORMO EUREKA VALVES 

BELLING-LEE BURNDEPT SILVERTOWN ALL BRITISH 
AND NUMEROUS OTHER MAKES. 

Send list of requirements to— 


LONDON RADIO SUPPLY CO., 
11, OAT_LANE, LONDON, E.C.2 


Components from 47/6 


No valves required. 
No expensive replacements. 


Write or ‘phone for full details 
also of our Complete Units. 


TULSEMERE MANUFACTURING CO, 
- Tulsemere Road, West Norwood, 8.£.27. 
"Phone: Streatham 6731. 


gate. 


EXCHANGE. 


XCHANGE Pckingese, first prize winner, glorious 
coat, showy specimen, 18 months, fur modern 4- 
valve wireless set, complete —Waterhouse, 7, Auckland 
Rd., Smethwick. {E965 


AGENCIES. 


OOD Solderers Wanted as Buying Agents for Non- 
pumping Petrolgas Lamp, every paraffin lamp 
converted into 150 c.p. Titus light, revolutionising all 
existing systems.—Titus, Kingston, Brighton. (6255 


TUITION. = 


MPIRE Broadcasting.—Amateur transmitter, with 
many years’ experience in short-wave work, is 
prepared to advise regarding short-wave reception; 
sets supplied at reasonable prices and enquiries soli- 
cited.—R. K.. 7, Yale Court, Honeybourne Rd.. Lon- 
dou, N.W.6. [6924 


Recommended by 
“ Wireless 


World ” 


‘ Wireless World” December 14th issue, the 
-Zampa ” Stud Switches were strongly recommended 
by virtue of their excellence in performance and in de- 

Extremely moderate in price. One-hole fixing. 
Prices 1/9-—3/-. 


SITUATIONS VACANT. 
7 QREATER EFFICIENCY 


HE Universal is the Best Way to a Good Position; 
300 wireless operators urgently needed.—Dept. B., & GREATER ECONOMY. 
Universal Radio College, 61, Station St., Set Tae: 


Ask your dealer or write to us for particulars. 
MIC WIRELESS CO., 


to is ot Street, Wellingborough. WANTED, development engineer for radio ap- 
—— paratus, laboratory training and experience pre- 
IT OSCILL ferable.—Write, stating age, experience, and salary re- 
ATES. quired, to Box 4741, c/o The Wireless World. [6957 ‘i 3 
“Pifman’s Radio Year Book” says: “Efficient and have a higher electrical resistance 
reliable and may be recommended...” R ? than ebonite. Compare these pricas! Why pay more 
Oscillating  Dotector increases gaa and „Telam. SIT UATIONS WANTED. for a less efficient article? 
sone aid 219 from RUSSELL Choe IRELESS Operator, holding first class certificate “THE WIRELESS WORLD ” says: 
your ‘dealer, or post paid 2'9 from RUSSELL LABS. W otis DETO; 8 : a “ 7 
.), Suffolk St, .B’ham. Get your free supply requires position ashore; advertiser, who is 27 Pgs pap ped rk ae ade ye arg ere 


years of age, has had a public school education and 

3 years’ engincering experience.—Box 4740, c/o The an on ral cas tener kote shiny eee?’ + « the 
Wireless World. [6956 Panels cut to any size. Call, write, or "phone Clerkenwel! 
pee seek Expert, at present with large firm in 7853 for quotations. Samples and prices post frec to Trads. 


South, desires change, Manchester district pre- 
ferred, excellent references.—Box 4720, c/o The Wire- eh red let 10, Spiti 3k, Moorga, Da 
eae, Worta; [6944 |f i siyar, 82, Chamberlin Rd., Norwich. A. Stredw ick & Co.. 27 


Che M«t..Chatham. Boynton & Co., Ltd.,34,Bradtord St., B'ham. 
BOOKS, INSTRUCTION, ETC. 


ET (sao Leclanche) H.T. Batteries, latest booklet 

on how to make and maintain these pconomical 
ond simple batteries; give perfectly silent and smooth 
reception with unlimited power, suitable for small or 
multi-valve sets of all sizes; information also of L.T. 
batteries free; enclose postage, 144d.—Taylor, 67, Stud- 
ley Rd, Stcokwell. London. l {0077 


y H W.W 
of Rassell’s Apnause Cards, When you eajoy a pro- 
eram. wh uot say so! 


- ANY SET—Sent C.0.D. 


_ Write your requirements 
to Young’s and their 
Mail Order Dept. will 
despatch per return 
of post. Lists free. 


YOUNG'S (Glasgow) Ltd., 40 stockwell8t., Glasgow. 


P 100% BETTER 
RECEPTION GUARANTEED. Sw 
Pat new life, also new power and new tone into your set. Results wil 
astonish you. aler 1 6, of direct, 

estonia VEN Ghee. RUSSELL’ APPLAUSE oana, Dept 
aew idea lor expressing appreciation of programmes to the B.B.C. 


THE NEW Russell Labs., Suffolk St, B'ham. 


Beyond— 


1 
! 
} 
} 


“We have found. your 

paper to be an excellent 

advertising medium, with 
results beyond 


expectations,” 


AUCTION SALES. 


SALE by AUCTION, 
WIRELESS. 
13, HIGH HOLBORN, W.C.1. 


| Heset J. Quaw 
is ‘eieucted to sell by auction, MOSTLY WITHOUT 


RESERVE, on WEDNESDAY, JANUARY lith, at 
11.30 prompt, 


200 NEW WIRELESS SETS, RANGING FROM 1 to 
7 VALVES, all by leading makers; LOUD SPEAKERS; 
2,000 EDISWAN CRYSTAL SETS, Headphones, Coils, 


The little cells that save trouble 
Eton Primary H.T. Battery. Pl. Porous Pot 
Cells, Sl and S2 Sac Cells. All complete fo: 


The Leeds Wireless Repair Service, 
5, Boston Place, Green Road, 


8 96 8-6 9S OO OPE, 


OR 8 a OP aed Oars a a 6 9“ 6 9a 69 6 Pa Ps 


assembly. Condensers, Transformers, Cabinets, Ebonite, Various LEEDS 
l-celi €-cell 12cell 30-cel! Instruments, ELECTRICAL FITTINGS, VLR. Cable, ; 
Pi Ghd .. 3⁄3 .. 5/9 .. 14- Pendants, Brackets, 1,000 WELL GLASS FITTINGS, 
S 3/- S ... 12/- SMALL MOTORS, ete. pe EE PE OEE E EIEEE 


1 êd .. 5/3 
S2 43d. .. 2/6 .. 3/19.. 9/6 
. Send 1)d. etamp for booklet giving [ull 
particulars to :— 


On view day previous and morning of sale. 
CATALOGUES FROM THE AUCTIONEER, 
THE ETON GLASS BATTERY CO,- 


@& 
Expectatio 
46. St. Mary’s Road, LEYTON, E.10. 129, NEWINGTON CAUSEWAY, §8.E.1. | | 


445 “Advertisements for “ The Wireless World ” arè only accepted jrom firms we believe to be thoroughly reliable. 
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DIX-ONEMETERS rem || ACCUMULATORS “ELITE” 


are the best Bargain ever offered [ru t Aa 
to Radio users. {£19 worth of DY. E 7 f 
precision, Multi - range Mirror (b£ a . E The Elite OQO all = 
scale, Jewelled-knife edge 55 J- uf | : 


Instrument for 

NEW AC MODEL “ Onemeters,”’ 
Ready Jan, 1st. Ask for AC Leaflet. 
MELODY MAKER “ VIOLINA.” 


A Cabinet Loud Speaker listed at 
$ £5 and worth it. 


SALE PRICE 25/- 


ACCUMULATORS, 60 volts 
H. a type, 02, Semi-oil Submerged. 22/6 
Complete as illustrated. -Price 


The World’s Best High Tension Accumulator and of British 
Manufacture. The Unique Semi-oil Submerged feature of the 
Elite absolutely prevents surface leakage losses. The battery lasts 
a life-time. Write for lists. 


l ACCUMULATORS ELITE. Bedford Street, HALIFAX 
l Telephone: 4304. Telegrams: Blits, Balifaz. 

London Distributor :—CECIL POHLMAN, 77, Great Portland Street, LONDON, W.1 

Northern Distributor:—G. A. WILSON, Millfield House, Keswick, Cumb. Tel. 99 Keswick 
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Get the best out of yout 
valves’ with the New 
AERMONIC no-loss, no- 
vibration holder. Asti- 
capacity because mini- 
mum di-electric between 
sockets. Anti-phonic be- 
cause properly sprung. 


AMPERITE is the only automatic filament 
control that keeps the temperature or volt- 
age of the valve filament constant despite 
variations in the L. T. Battery Voltage. It 


- 
ad 
c=) 
a 


uarantecs improved valve performance e ; ` : 
ar increased Fairo life through always A Low Loss Model K. (Valves don't wobble al 
operating valves at their proper filament e Ideal for ~ ever the place with 


temperature. Simplifies wiring, panel de- 
sign, valve control, tuning. Eliminates band 
rheostate. Do not confuse with fixed fila- 
ment resistors which attempt to imitate 
AMPERITE but are entirely different in 
principle and operation. Insist upon | 
. AMPERITE., For sale by all dealers. 


A cheap permanent source of 
ie ea ap aa Buenas rasa H.T. supply that recharges itself overnight. 
best circuits and latest construction data. Here is really wonderful news for all wireless 
. Distributed by listeners. Install the Standard Self-generating 
ROTHERMEL RADIO CORP. | Leclanche battery and obtain positive, perma- 
of Gt. Britain, Ltd. nent H.T.supply at a lower costthanever before. 
24 Maddox Street, London, W.1 | Just think of it! You can definitely do away with 
the ever-present worry of run-down batteries 
PERITE and spoiled programmes. The Standard i. ba 
os wi DA battery is simplicity itself to maintain. Use If any difficulty write to either address below. 


5 i “Pratap, | it how you will—evening after evening, it List of AERMONIC Specialitt equest, 
-Ihe“SELF-ADJUSTING*® Ricastat supplies a steady current that maintains a JAMES CHRISTIE & | SONS, LTD, 


A Short Wave Work. Mode! K.) 


iERMONC 2 


AERMONIC Grid 
Leak Clip for hori- 
zontal or vertical 
mounting. 


YW) wonderful clarity of music and speech. 246, West Street, SHE D. 

WT LD he ail C flee, y p 246, Woot G SRERHED: 
h RTINAX 4) Ciiis Ze hot- | - 
JN, | E. LS Take the first step by sending for FREE Booklet = PU l p = 
X Present Prices of A describing every detail for installing and npe = = 
N A | this super-efficient and money-saving battery. = E 
, PERTI NAX State number and type of valves. . = O R C H E S T R A L = 
Nat. Col. i FOR 2 VALVE | FOR $-5 VALVE! FOR SUPER ‘ = = 
UN BREAKABLE I |: FOR 2VALVE | FOR 3-5 VALVE | FOR SUPER } = Ž = 
& 5 i 7A, : 8. F. 4 Ez = 

N UNFADEABIE Pag la glz f| sire i875 9 |1R:D037/3 | er 69/6 =- TRANSFORMERS _ 
j Made in the following P321 G/B 7/6 (Gi |`- ncn ores enen ne cereceencewe sees —_ Bitte onat tka inst: eure te: = 
X Soe arpir eae 8x: 2 a 2 5 3 l g Deterred isd aange Carriage Paid on goods | Transformer perfects en. wi E 
N . d. instrumen = 
N aa in Other surfaces 8x26 8/8 11/- Y (Dept. B), WET H.T. BATTERY CO., le distinguishable over a wide = 
id. persq.in. Send postal §23010/612/2 12. Brownlow Street, London, W.1. lastrament tn ici orchestra l E 
o P correa Lid 3/16” Thick. STOCKED BY HALFORD'S OYCLE STORES. most clearly defined. -Ë 
WY 68 Fleet Street, London, 7x12 3/2 4/- Price 29/6 = 
S Eca 1/8” Thick. J Wh l E 
=N y = [stay -eena aaro no) ) } mae” sinade locally, srie E 
SW W A AW L ak Rec a | 
ERMANEN 7 Kingsbury orks, Phe iri, £ 
r r Hendon, W.W.8. 5 
Russells >» < wanuna n 
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LOUD SPEAKERS 


Perfect reproduction, volume and fine . 

„djustment are the keynotes of the 37/ 6 
anqucrtionably thedicestvanweodiered — Oramop 08! 
unquestionably 

Transformers, fixed and variabli, “mits complete 


from 20/-. 24/8 
or Dept.. W.W. Russell Labs., 


Suffolk Street, Bir ningham. DESMO L” DEINO KOUTA, BIRMINGHAM 
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Makes Volumes of Difference 
to any ordinary set— 

Loud speaker can often be 
operated with good strength. 
Get sours now and don’t for- 
eet to ask for free supply of 
Applause Cards. When you 
enjoy a performance—why 
not say so? From your dealer 


I SUPPLy . = 
Fhe Vital Power in Radio? 
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DECEMBER 28TH, 1927. 


A letter from. a recent advertiser in ‘“ The Wireless World,” which is of interest 
to all Connected with tie Wireless trade: 


October 17th, 1927. j 
‘The Wireless World,” 


Dorset House, Tudor Street, E.C. 4. 
Dear Sirs, 


My motto in business is “To give credit, 
where credit- is due.” - 


Time and again have I spent a not inconsider- 
able sum of money in advertising in daily papers, 
boasting circulations running into millions, and, 
again and again, my experience is that I have 
“drawn a blank” and have had to pay away 
money, for which I have received no return, 
measured by business done. This result has been 
despite the fact that we have always been able 
to advertise attractive offers. 


Quite recently I included “ The Wireless World” 
in a list of papers for a further experimental series 


of advertisements. `I have not yet got over my 
surprise, likewise a sense of something missed in 


the past, at the considerable number of replies 


(most enclosing orders) received from “ The Wire- 
less World.” Believe me, it is a positive fact that 


I have not received a single reply from my 


advertisements in national papers. 


You are at liberty to make use of this letter if 


you feel so disposed, as it is really refreshing to 


find a paper that DOES pull results, yet charges 
its advertisers a strictly reasonable price, when 
other . papers charging exorbitant rates tail to 
“ get there.” 


p-p. Chas. H. Rodwell, Ltd., 
14, Railway Approach, 
London Bridge, S.E.1. 


H. Rodwell, Secretary. 


Advertising rates will be sent on reques: to ILIFFE & SONS LTD., Dorset House, Tudor Street, London, E.C. 4. 


ADVERTISEMENTS. 


AA CT ETE TEE EET EE CECE CE EET EN TEE EE Ce EE EEE TEE Ee en 


*A Paper that DOES pull Results!” 
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WIRELESS 


DIRECTION FINDING 


and DIRECTIONAL RECEPTION 


By R. KEEN, B.Eng. (Hons.). 
SECOND EDITION: Revised and Enlarged 


This volume deals with the principles of the subject and the 
constructional details of direction finding installations, and includes 


some information concerning aircraft installation. 


It describes the 


principles of Direction and Position Finding in this country in such 
a way that the subject may be grasped easily by engineers tackling 


this field of wireless work for the first time. 


The entire matter 


has been carefully revised and in part re-written, and further 
information, obtained subsequent to the first edition, has been 
incorporated. Numerous photographs and diagrams are included. 


Price 21/- net. 


By ‘post 21/9. 


From leading booksellers or direct from the Publishers: 


ILIFFE & SONS LIMITED, 
DORSET HOUSE, TUDOR STREET, LONDON, E.C.4. 
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INDEX TO ADVERTISEMENTS. 
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A.F.A. Accumulators, Ltd. ia .. Coveri. Clarke, H., & Co. (Manchester), Ltd. Coveri. Morris, J. R. i s at 
Ambatielo, G. E, & Co, Ltd... .. .. 15  Colvern, Ltd. Bo ou ee, D an Mullard Wireless Service Co, Ltd. :. 2. 1 
American Hard Bubber Cons Lid. ee .. 15 Cossor, A. C. Lid. .. Cover i. and 8 Philipson & Co.Ltd. ee és : -- 14 
Amperite A ; .. 18 Croxsonia Co. . Es .. 17 Power Equipment Co., Ltd. oe i A -- 18 
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Bakers “ Selhurst ” Radio .. 10 Dubilier Condenser Co. (1926), Ltd... s 2S Raybould, M. a a ee -. 17 
Belling & Lee, Sy aA Eastick, J. J., & Sons .. che «« 12 Regent Radio Supply Co. ae we - ‘ 
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British Battery Co. 16 Ericsson Telephones, Lid. ne fe) 10 Spicers, Ltd. i ae a -- 20 
British Ebonite Co., Ltd. 10 Eton Glass Bathory Co. 17 ‘Telegraph Condenser Co.. Ltd. ee se 6 
British Thomson-Houston Co., Ltd. Formo Co. = 10 Trelleborgs es ee we .. 10 
Brown, S$. G., Ltd. Hart Accumulator Co., Ltd. . .. 9  Tulsemere Manf. Co. .. ve .. 17 
Brownie Wireless Co. (G. B. ), Ltd. 14 Igranic Electric Co., Lid. .. Cover iii. Ward & Goldstone, Ltd, ae - «sw 7 
Bullphone, Ltd. . R Cover iii. Lamplugh, A., Ltd. .. 14 Watmel Wireless Co., Ltd =e aa -- 10 
Burndept Wireless, Ltd. as Es s% r 9 Lever, E. J. (Trix) Ltd. z. LS Wet H.T. Battery Co. ze fe .. 18 
Carborundum Co., Ltd. 16 London Radio Supply Co. ~« 17 White Bros. & Jacobs, Ltd. xs a -- 20 
Carrington Manf. Co., Ltd. . 10 Lyons, Claude. Ltd. ; -» 16 Wingrove & Rogers, Ltd. Se ws .. 15 
Caxton Wood Turnery Cou Ltd. .. 20 Marconiphone Co., reda The s Cover iv Wright & Weaire, Ltd. = ʻi ae ss. 29 
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“STELLA” MACHINE CHASED ALUMINIUM PANELS 


In addition to their handsome appearance “ Stella ” Panels afford an effective shield, 
eliminating hand capacity, and are most suitable for modern receiver construction. 


Price łd. per square inch. 
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LATEST DEVELOPMENTS. 42 2!uminium panel having been specified 


for use with the Mullard Master 3, we have 

introduced a solid hard rolled 14 gauge Aluminium panel of the required dimensions, . 
i.e., 18” x 7”, in a matt black finish at a special price of 6/6 each, or ready drilled and 

with the necessary pair of bushes for switch 7/~ 


Terms: Cash with order (postage 9d.) or C.O.D. 


*AURERSSCSSKREPSOTTSOLESRERPSOKTVAEVUTEsENE SUS „Manufactured by, SUSU RRR RUE SURES NNR SS Se BAeVeUTES 


WHITE BROS. & JACOBS, LTD. 


46 Chalk Farm Road, London, N.W.1 
; ’"Phone: Hampstcad 8779. 


“ 


CAXTON WIRELESS CABINETS 


THOUSANDS OF SATISFIED CUSTOMERS. 


All Polished with new enamel that gives a glaas hard serface that cannot be soiled or scratched. | 
Ebonite or Radion Panels Supplied and Perfectly Fitted at low extra cost. SENT FREE—Catalogea 
of Standard Wireless Cabinets ia various sizes and woods. . 


Elstree “ Solodyne 4 


If you want the 


Best Reception 


COVER YOUR CONNECTING 
WIRES WITH GENUINE 


SISTOFLEX 


SLEEVING 


4 1-yard lengths 1, | 


ESSELLITE 


OR USE 

Insulated coloured connecting wire 

S.W.G.18 red, black, blue and yellow 

4-5-feet coils 1/3 4-10-feet coils 

If unable to obtain from 

your nearest wireless shop, 2 

send cash with order to us. 6 
EBONITE 

do. 


FOR PANELS 


S L Smooth matt finish 
Regal, polished one or both 
sides, as tested by N.P.L., 
give best results. 


Insist upon these qualities from your 


SPICERS 


Specially designed for this famous Radio Press Circuit. All details and dimensions conform 
to their specification, enabling constructors to follow the layout without difficulty. 


PRICES: 
Light Fumed Oak 66/- Dark or Jacobean Oak 70/- Real Mahogany 73/- 
Prices include either “ fall front”? with handsome solid raised panel, as illustrated, or beaded 


doors, allowing ample space for tuning controls, etc. Glass panelled doors can also be 
supplied at ‘3/- extra. 


CASH WITH ORDER. CARRIAGE PAID U.K. PROMPT DELIVERY. 
Packing Case S/- extra repaid if Case returned within 14 deys Carriage paid to Works. 


CAXTON WOOD TURNERY C0., MARKET HARBOROUGH. 


World,” when writing to advertisers, will ensure prompt attention. A48 


LIMITED 
WIRELESS WIRELESS DEPARTMENT 


O 
19, NEW BRIDGE STREET, LONDON, E.0.4. 
egrams: ” Nykoping Lud, London.” 
City G51. Private Exchange (Extension 49). 


Tel 
Telephones: 


Mention of “ The Wireless 


DECEMBER 28TH, 1927. 


MAKE YOUR OWN 
CONE SPEAKER 


TWO WONDERFUL 5 
UNITS AT ONLY 1 ia 


vou’LL BE SURPRISED! 


GRAMOPHONE 
ATTACHMENT 


The New Wonder “Nightingale” 
CONE UNIT pith 
dia- 

phragm. 


dns FITTED TO 
OUR CABINET CONE 


Reduced from 32/6 to 15/- 
solely as an advertisement 
ts e famous Bullphone 
ightingaleLoud Speakers. 
obalt magnet guaranteed 

rs all time. 
Astonishing Results, 
equal to the most expen- 
3d. extra. ve Loud Speakers yet 
centre, this will carry the pepe as fitted to made, are guaranteed 
voit, Fix strip to board f our own Speakers. © with either of these Units 


METE 


i 'e Dok Hare Sane aaee E 


trom d D phy board Of square 
aut of o 2a arde, then at s BULLPHONE 


: d Arip of wood 16" 5%" and : DOUBLE RE 
a 
|= a Í PAPER J}. 


Postage 
make a hole 2§° dia. m 


DEPOSIT 


10/- secures this Speaker. 
SEND DEPOSIT NOW. 


21ins, high, with 
14 -inch Bell, 
Mahogany fin- 
ished, with plated 
arm and stand. 


À ~, 
\ moe 


CABINET CONE 


Size 17 ins. high by 15 ins. in Maho- 
gany, Walnut or Rosewood finish. 


cash, or EASY 
77/ 6 TERMS. 10/- deposit 
and 12 monthly payments of 6/- 


DE LUXE 


57 /6 cash, or 5/- deposit 


and 12 monthly pay- 
ments of 5/- 


Obtainable from your Local Dealer or direct from :— 


NIGHTINGALE 
LAE 


AKERS 


£ 
THE WIRELESS WORLD AND RADIO REVIEW ApverrTISEMENTS. iil. 


® 
This L.F. choke is outstanding Igranic 
as possessing an exceptionally 
high inductance together witha 
very high saturation point. 


making it supreme for intervalve 


L.F. Choke 
b6 99 

choke coupling. One of the Type G 

wireless trade journals in a 


review stated the Igranic L.F. Choke, Type “G,” to be the 
best they had ever tested. These qualities have been made 
possible by a specially wound coil of very low self-capacity 
and an iron core of very generous proportions. 


A special feature of this choke is the provision for connecting 
in series or parallel enabling two inductances to be obtained, 
one suitable for intervalve coupling and the other for an 
output filter. 


Inductance with series connection—370 henries at 2 milliamps. 
5 » parallel ji —40 henries at 15 milliamps. 


Price 27/- 


Igranic H.F. Choke 


The best value in high frequency chokes on the market. 


By a special form of winding the compactness of this 
high frequency ohoke has been obtained without any 
sacrifice of efficiency. Its external field is con- 
sequently very small and interaction with other 
inductances is reduced to a minimum. 


The self-capacity is very low and the inductance is so 
highthatitiscffectiveonwavelengthsup to 3,000 metres. 


Price 5/- 


Send for List No. U236. It gives full particulars øf 
these and the other Igrantc Radio Devices. 


Igrani¢ components are always stocked by reputable 


dealers. All reports received by us of difficulty in 
obtaining them receive intmediate attention, 


GRANIC 


ELECTRIC 


149, Queen Victoria St., LONDON, E.C.4 


Works : BEDFORD. 
Branches: 
Birmingham, Bristol, Cardiff, Glasgow, Leeds, Manchester Newcastle. 


Advertisements for ‘‘ The Wireless World ” are only accepted from firms we believeto, be thorowghly reliable. 


Model 105 


WORLD AND RADIO REVIEW DECEMBER 28TH, 


Model 75 


Scientific research is the life of wireless; nothing is final, there may 
always be a splendid “something” waiting discovery. Only a wide and 
highly organised association can spare the time and secure the talent for 
this vital work—that’s why, with the Marconi organisation behind it 


YOU GET MORE FROM MARCONIPHONE 


The Marconiphone Cone Speakers stand out 
even among the list of triumphs achieved by 
the vast Marconiphone organisation. Never 
before has such vivid reproduction been com- 
bined with so beautiful an appearance. These 
new Marconiphone Speakers have triumphed 
over the slight inferiority of reproduction 


associated with cone speakers, and present a 
sensitivity as acute as any horn type. There 
are two models. The Cone Speaker Model 
75, which costs 7§/- and the Cabinet Cone 
Model 105, with sound emission from both 
sides, price 105/-. The Marconiphone Cone 
Speaker folder will give you full particulars. 


Write for Marconiphone Wireless Catalogue No. 453a, mentioning 


The Marconiphone Company, Limited, 210-212, Tottenham Court Road, W.1. 


ONE SPEAKERS 


Printed for the Publishers. ILiFFE & SoNs LtD; Dorset House, Tudor Street, London, E.C.4, by The Cornwall Press Ltd., Paris Garden, Stamford Street, London, SE. 


Colonial and Foreign Agents: 

Uxrrep STaTes--The International News Co., 131, Varick Street, New York. France—W.H. Smith & Son, 248, Rue, Rivoli, Paris? Hachette et Cie) Rue Réaumur, Paris. 
Berorom—W. H. Sniith & Son, 74, Marche aux Herbes, Bruæels. INDIA—A. H. Wheeler & Co., Bombay, Allahabad and’Calcntta. Sours AvnicaCentral News Agency, Ltd. 
Avstratia—Gordon & Gotcb, Ltd., Melbourne (Victoria), Sydney (N.8.W.), Brisbane (Queensland), Adelajde (8.A.), Perth (W.A.) and Launceston (Tasmania). 
CGasapa—The American News Co., Ltd., ToroLto, Winnipeg, Vancouver, Montreal, Ottawa, St. Jobn, Halifax, Hamilton; Gordon & Gotch, Ltd., Toronto; Imperial News Co. 
Toronto, Montreal, Winnipeg, Vancouver. Vietwria. New Zrealasp— Gordon & Gotch, Ltd., Wellington, Auckland, Christchurch and Dunedin. 
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